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FOREWORD 


This manual is divided into five volumes: 1 — Chassis, 2 — Engine, 3 — and 4 - Electrical 
and Body, 5 - Maintenance and Lubrication. These volumes should provide Service 
Technicians with complete information covering normal service repairs on all 1973 model 
trucks built by the Ford Companies in the U. S. and Canada. As changes in the product 
occur, this information will be updated by Technical Service Bulletins. When issued, T.S.B. 
information always supersedes the information in the manual. 


Information in each volume is grouped by system or component plus “General Service" part 
which contains information common to several similar components. 


The table of contents on the first page of each volume indicates the general content of the 
book and provides a handy tab locator to make it easy to find the first page of each 
“Group.” That page will contain an index to “Parts” and the first page of each "Part" 
contains a detailed index which gives page location for each service operation covered. Page 
numbers are consecutive in each “Part.” 


To make reference easier, information has been broken down into smaller units so that 
essentially there is now one “Part” for each component or system. Group numbers indicate 
the volume in which the group may be found. 
Example: ll — 02 - 71 
Volume 1 — Group 11 — Part 02 — Page 21 
The descriptions and specifications in this manual were in effect at the time this manual was 
approved for printing. Ford Marketing Corporation reserves the right to discontinue models 


at any time, or change specifications or design, without notice and without incurring 
obligation. 


Service Publications 


10-00-01 


IDENTIFICATION CODES 


10-00-01 


Identification Codes 


GENERAL INFORMATION 


VEHICLE CERTIFICATION LABEL 


The Vehicle Certification Label 
(V.C. Label) is attached to the rear face 
of the driver's door. The upper half of 
the label contains the name of the 
manufacturer, the month and year of 
manufacture and the certification 
statement. The V.C. Label also contains 
the Vehicle Identification Number. 

The remaining information codes on 
the V.C. Label are the same as the Truck 
Rating Plate Codes (Fig. 1). Vehicle 
codes shown on the Truck Rating Plate 
are explained in the following 
paragraphs. 


RATING PLATE 


Figure 1 illustrates a typical Truck 
Rating Plate. On light and medium cowl 
and windshield vehicles, the Rating 
Plate is mounted on the right side of the 
cowl top panel under the hood. On 
stripped Parcel Delivery vehicles, the 
rating plate is placed in an envelope and 


included in the Boxed Items parts. On 
Bronco models, the plate is mounted on 
the inside panel of the glove 
compartment door. On all other 
vehicles, the Rating Plate is mounted on 
the rear face of the left front door. 


VEHICLE IDENTIFICATION NUMBER 


The identification number is the first 
line of numbers and letters appearing on 
the Rating Plate (Fig. 1). The first letter 
and two numbers indicate the truck 
model and series (the letter prefix 
identifies the type of body or cab and the 
numbers are the first two numbers of a 
truck series). The letter following the 
truck series code designates the engine 
identification code. The letter following 
the engine identification code indicates 
the assembly plant at which the vehicle 
was built. The remaining numbers 
indicate the consecutive unit number. 
The charts that follow list the various 
vehicle identification number codes. 


RATING PLATE 


VEHICLE DATA 


The Vehicle Data appears on the 
Rating Plate on the two lines following 
the identification number. The first 
three digits under W.B. designate the 
wheelbase in inches. The one or two 
letters under COLOR identify the 
exterior paint color (two letters 
designate a two-tone). The letter and 
three digits under MODEL designate 
the truck model within a series. The 
letter and numerals under BODY 
designate the interior trim and body 
type (the letter identifies the interior 
trim scheme and the numerals identify 
the body or cab type). The transmission 
installed in the vehicle is identified 
under TRANS by either a numeric or 
alphabetical code (if two symbols 
appear, the first identifies the auxiliary 
transmission, if so equipped, and the 
second symbol identifies the main 
transmission). A letter and a number or 
two numbers under AXLE identify the 
rear axle ratio (when required, a letter is 


MFD. BY FORD MOTOR CO. IN U.S.A. 


SEE ОРЕВАТС RS MANUAL FOR EQUIP. REQ'D FOR MAX. GVW & LOAD ( CAPACITIES 


F25 Y Q00000 WARRANTY VOID IF 26227 MEAN 


CAPACITY EXCEEDED 


DATE: 09/72 GVWR 7500 
GAWR: FRONT 3000 REAR 4500 
THIS VEHICLE CONFORMS TO 

ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN 
EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


t WARRANTY МО РЕФЕ TIRES REQ'D Жы AXLE xav idend 
WB., coL LOR MOD BOD ANS 


AXLE 


F25YLQ00000 TRUCK 
VEH. IDENT. NO TYPE 


BODY [COLOR | TRIM] TRANS| AXLE | 050 
МВ 4B G 38 48 


VEHICLE CERTIFICATION LABEL 


(6) WHEELBASE 
(7) EXTERIOR PAINT CODES 
MODEL CODE 


@ TRUCK SERIES CODE 
(2) ENGINE cope 
(3) ASSEMBLY PLANT CODE 


TRANSMISSION CODES 
(1) bisTRICT/SPECIAL ORDER 
CODES 


62) REAR AxLE CODES 
(4) CONSECUTIVE UNIT NO. BRONCO, ECONOLINE AND 
100-6000 — TRIM CODE; 
700-9000 SERIES — FIRST 


CHARACTER IS CAB TRIM, 


(3) FRONT AXLE CODES (IF SO 
(5) RECOMMENDED MAX. GROSS EQUIPPED) 

VEHICLE WEIGHT 
SECOND IS SEAT TYPE, AND 


THIRD IS BODY CODE 


W1017-F 


FIG. 1 Typical Truck Rating Plate and Vehicle Certification Label 


10-00-02 


also stamped behind (һе геаг axle code 
to identify the front axle capacity). The 
maximum gross vehicle weight in 
pounds is stamped under MAX. 


G.V.W. i : 
A two-digit number is stamped 


under D.S.O. to identify the district 
which ordered the vehicle. If the vehicle 
is built to special order (Domestic 
Special Order, Foreign Special Order, 
Limited Production Option, or other 
special order), the complete order 


MODEL DESIGNATION (FIRST 3 CODE SYMBOLS — 
WARRANTY SERIAL NO. LINE) 


Bronco 

Basic Series 

U-100 (Pickup) 4 x 4 
U-100 (Wagon) 4 x 4 
Econoline 

Basic Series 

100 Series 

E-100 Club Wagon 
E-100 Custom Club Wagon 
E-100 Chateau Wagon 
E-100 Regular Van 
E-100 Window Van 
Е-100 Display Van 
200 Series 

E-200 Club Wagon 
E-200 Custom Club Wagon 
E-200 Chateau Wagon 
E-200 Regular Van 
€-200 Window Van 
E-200 Display Van 
Bus Models 

E-200 Standard 
E-200 Custom 

E-200 Chateau 
Camper 

E-300 Club Wagon 
E-300 Custom Club Wagon 
E-300 Chateau Wagon 
E-300 Regular Van 
E-300 Window Van 
E-300 Display Van 
Bus Models 

E-300 Standard 

E-300 Custom 


Chateau 
CTS BOO 
LTS 900 


IDENTIFICATION CODES 


number will also appear under D.S.O. 
The charts that follow list the various 
vehicle data codes. 


W.B. (WHEELBASE) 


The wheelbase in inches is entered in 
this space. 


MAX. G.V.W. LBS 


The maximum gross vehicle weight 
in pounds is recorded in this space. 


Conventional | (Gas) 
Conventional (Diesel) 


Basic Series 

F-100 

F-100 4x4 

F-250 

F-250 4x 4 

F-350 

F-500 

F-600 

F-600 

F-600 4x4 

F-6000 (Diesel) 

F-6000 (Diesel) 

F-7000 (Diesel) 
(Gas) 
(Diesel) 


(Diesel) 


Parcel (Gas) 
Parcel (Diesel) 
Р:350 

Р-400 

Р.500 

P-600 (050) 
P-5000 (050) (Diesel) 


Motor Home (Gas) 


(050) 
(050) 


(050) 
(Diesel) 


LTS 9000 


10-00-02 


р.5.0. 


If vehicle is built оп a D.S.O., 
F.S.O., L.P.O. (special orders) the 
complete order number will be reflected 
under the D.S.O. space including the 
District Code Number. 


(Diesel) 


(Diesel) 


LNT-800 

LNT-900 (Gas) 
LNT-8000 

LNT-9000 (Diesel) 


D-60 C-6000 

D-70 C-7000 (Diesel) 
D-80 C-8000 

T-80 LT-800 

T-90 LT-900 (Gas) 
U-80 LT-8000 

0-90 117-9000 (Diesel) 
L-80 CT-800 

L-90 CT-900 (Gas) 


0-80 СТ-8000 (Diesel) 


2:90 W-9000 
X-90 WT-9000 (Diesel) 


CW1168-B 
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ENGINE CODES BRONCO-ECONO-CLUB WAGONS-PARCEL- 


200-1V 
302-2V. 


Gas (Econoline) 


Gas (F100-250-350) 


Gas 
300-1V 
300-1V H.0. 
330-2V 
330-2V H.D. 
361-2V 


(600 Series) 


522 (V 150) 


Gas (Parcel Delivery) 


Diesel 


(Detroit) 
3 (050) 


Heavy and Extra Heavy Truck-Series 700 through 9000 ` 
LN 500-9000 and C-500-900 


IDENTIFICATION CODES 


Heavy and Extra Heavy Truck-Series 700 Through 9000 
LN-500-9000 and С-500-900 


Code Cylinders Engine C.I.D. 
361- 


10-00-03 


330-2V H.D. 
903 Cummins-V903 
636 Caterpillar-V8-225 
855 Cummins NTC-270 
903 Cummins-V903-270 
855 Cummins-NHCT-270 
903 Cummins У903-290 
855 Cummins-NHC-250 
855 Cummins-NHCT-270 
855 Cummins-NHCT-270 
855 Cummins-NTC-260 
855 Cummins NTC-280 
855 Cummins-NTC-300 
855 Cummins-NTC-320 
855 Cummins-NTC-335 
568 Detroit 8V-71N 

522 Caterpillar V&-150 
522 Caterpillar М8-175 
855 Cummins-NTC-290 
927 Cummins-N927 

927 Cummins-N927 

927 Cummins-N927 

855 Cummins-NH-230 
426 Detroit 6-71М 

638 Caterpillar 1674 

573 Caterpillar-V8-200 


855 Cummins NHCT-270 
568 Detroit BV-71N 
HV 
SOM D 568 Detroit BV-71NE 
330-2V H.D. 318 Detroit 6V-53N 
— 555 Cummins V-8 


CONSECUTIVE UNIT SERIAL NUMBERS 


1972 CALENDAR YEAR PRODUCTION 


cdco-mouUsgm—tNA«xZ£Z«caAmovuzzocmxcecommocog 


1873 CALENDAR YEAR PRODUCTION 


855 Cummins NTC-350 


Liquid 


Propane 


Gas 


Diesel 


Through 800 5егін 
R00,000—R09.999 R10,000-R19,999 


Through G00 Series | | Heavy-Extra Heavy Series | 


January 


August 000,000--009,999 010,000-019,399 February R20,000—R29,999 R30,000—R39,999 
September 020,000—029,999 130,000- 039,999 March R40,000—R49,989 R50,000—R59,999 
October 040,000--049,999 050,000-059,990 April R60,000-R69,999 R70,000-R79,999 
November 060.000—069,999 Q70,000—079,999 May R80,000—R89,999 R90,999—R99,999 
December 080,000—089,999 090,000—099,999 June 500,000--509,399 510,000--519,999 


July S20,000—S29,999 $30,000-S39,999 


ASSEMBLY PLANTS CODE LETTERS 


сөй - ASSEMBLY PLANTS C0DE LETTERS 
: rw 


yawa < 


Highland Park Twin Cities 


Kansas City 


Kentucky Truck 


Spicer 58310 
Spicer 72318 
Spicer 72310 


Spicer 8341C 
Spicer 8031C 
Spicer 7041 


Heaw and Extra Heavy Truck — Series 700 through 9000 
LN500-8000 and C-500-900 


CW1169-D 


10-00-04 


IDENTIFICATION CODES 


10-00-04 


EXTERIOR PAINT COLOR CODES 


Spec. White 
Lt. Yellow 


Med. Beige 


Med. Green Met 
Rangoon Red 
Med. Ivy Green 
Dk. Green 


CLUB WAGON INTERIOR TRIM CODES 
Lt. Gray/Black Vinyl 
Lt. Blue/Med, Blue Vinyl or Cloth and Vinyl 
Lt. Ginger/Med. Ginger Vinyl or Cloth and Vinyl 
Lt. Green/Med. Green Vinyl or Cloth and Vinyl 


1,11, 12 . Gray/Black Vinyl 
2,21,22 . Blue/Med. Blue Vinyl 
. Ginger/Med. Ginger Vinyl 
. Green/Med, Green Vinyl 
. Blue/Med. Blue Vinyl 
. Ginger/Med. Ginger Vinyl 
. Green/Med. Green Vinyl 
. Blue/Med. Blue Vinyl 
. Ginger/Med. Ginger Vinyl 
. Green/Med. Green Vinyl 


HEAVY TRUCK TRIM CODES 


4, D, 03, DC, 43, 4C, 4A, 4B, 
41, 42, 02, DB, 46, 06, ДЕ, DF Black Vinyl 

Lt, and Med, Blue Vinyl 
Red and Dk, Red Vinyl 

Lt. Green/Med. Green Vinyl 
Pastel Ginger Vinyl 

Black with Blue Vinyl 
Black with Red Vinyl 

Black with Green Vinyl 


M-30J/M-32J Spec. No. 


Ginger MB. ues came оо ORO SD 5186-HS 
Bit, Dk; БІШШІМЕ coiere 5094-Н5 

2008-А 
Май MIES „оона 5021-Н5 
Dk. Green 5005-A 
Lt. Ginger Met 3516-HS 
Lt. Goldenrod 3565-А 
Ut. oppor МЕ 55 orb vs за ЕТ 5035-HS 
Maroon 


Med. Blue 
Yellow 


LIGHT AND MEDIUM TRUCK TRIM CODES 


Black Vinyl 

Black Cloth and Vinyl 

Lt. Blue/Med. Blue Vinyl 
Med. Blue Cloth and Vinyl 
Black with Blue Vinyl 
Red/Dk. Red Vinyl 

Dk. Red Cloth and Vinyl 
Black with Red Vinyl 

Lt. Green/Med. Green Vinyl 
Med. Green Cloth and Vinyl 
Black with Green Vinyl 
Pastel Ginger Vinyl 

Light and Pastel Ginger Cloth and Vinyl 
Black with Ginger Vinyl 


KB, SB, 2B, 2C, BB 
5, 53, E, N3 


5B, 5C, EB, NB, VB 
6, 63, F, 03 


Pastel Parchment Vinyl 


Black with Ginger Vinyl 
Med. Gray Vinyl 

Lt. Gray Vinyl 

Lt. and Med. Gray Vinyl 


13, 1C, A3, AC, 14, 1D, 


A4, AD, 15, 1E, A5, AE Med, Gray Vinyl 
Gray Multicolor and Lt. Gray Vinyl 


Ginger (Saddle) Vinyl 
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10-00-10 IDENTIFICATION CODES 10-00-10 
e ————————————————— 


REAR AXLE CODE (2780-Ib. to 7400-Ib. Capacity) 


Ford 2780 Dana 60 (5300) 
Ford 2780 Q Ford 3300 Dana 60 (5300) 
Ford 3300 (D Ford 3300 Dana 70 (7400) 
Dana 60 (D (5200) Ford 3300 Dana 70 (74001 
Ford 2780 (D Ford 3050 Dana 60 (5050) 


Ford 3300 (D : Ford 3050 Dana 60 (5050) 
Dana 60 (D (5300) ; Ford 3050 Dana 60 (5050) 
Dana 60 (Т) (5300) . Ford 3300 . Пәпа 70 (7400) 
Dana 70 (D (7400) ‘ Ford 3300 Dana 60 (5300) 
Ford 3600 (D : Ford 2780 : Dana 60 (5300) 
Ford 3600 (D 4 бала 70 (7400) Папа 60 (D (5050) 
Ford 2780 | Папа 70 (7400) Папа 60 (D (5050) 


(D Limited-Ship or Traction-Lok 


REAR AXLE CODE (11,000-Ib to 18,500-Ib, Capacity) 


Code Description Capacity Ratio Code Description Capacity Ratio Code Description Capacity Ratio 
16244 (17,500) 557/7.75 ға Eaton 17121 (18,500) 614 Rockwell 0-100 — (13,000) 6.20 
16244 (17,500) 6.17/8.58 GQ Eaton 17121 (18,500) 6.50 Rockwell 0-100 — (13,000) 6.80 
16244 (17,500) 6.50/9.04 HQ Eaton 17121 (18,500) 717 Rockwell Н-170 (17,500) 5.86 
15201 (15,000) 5.14/7.17 10 Eaton 17121 (18,500) 760 Rockwell Н-170 (17.500) 6.14 


15201 (15,000) 5.83/8.12 32 Rockwell C-100 6 20 Rockwell H-170 (17,500) 6.83 
15201 (15,000) 6.33/8.81 34 Rockwell C-100 6 80 Rockwell H-170 (17,500) 747 
17221 (18,500) 5.57/7.60 31 Rockwell C-100 583 Rockwell Р-106 (15,000) 620 
17221 (18,500) 6.14/8.38 40 Rockwell D-100 529 Rockwell F-106 (15,000) 680 
17221 (18,500) 6.50/8.87 4 Rockwell 0-100 (13,000) 5.83 Rockwell Р-106 (15,000) 720 
17221 (18,500) 7.17/9.77 


REAR AXLE CODE (22,000-Ib and 23,000-Ib. Single Axle) 


Code — Desription Capacity Ratio Code Description Capacity Ratio Description Capacity 
Eaton 18221 (22,000) 5.57/7.60 Eaton 19121 (23,000) 4.56 Rockwell R-171 — (23,000) 4.63 
Eaton 18221 (22,000) 6.14/8.38 Eaton 18121 (22,000) 6.50 Rockwell R-171 (23,000) 4.88 
Eaton 18221 (22,000) 6.50/8.87 Eaton 18121 (22,000) 717 Rockwelll R-171 (23,000) 5.29 
Eaton 18221 (22,000) 717/9.77 Eaton 19221 (23,000) 4.33/5.90 Rockweli R-171 (23.000) 5.86 
Eaton 19121 (23,000) 411 Eaton 19221 {23,000) 5.43/7.39 Rockwell R-171 (23,000) 6.14 
Eaton 19121 (23,000) 4.33 Eaton 19221 (23,000) 6.17/8.40 Rockwell R-171 (23,000) 3.70 
Eaton 19121 (23,000) 4.88 Eaton 19221 (23,000) 6.67/9.08 Rockwell R-170 (23,000) 6.42/8.38 
Eaton 19121 (23,000) 5.43 Eaton 19221 (23,000) 4.11/5.60 Rockwell R-170 (23,000) 7.09/9.07 
Eaton 19121 (23,000) 5.17 Rockwell В-171 (23,000) 4.1 Rockweli R-170 (23,000) 721 
Eaton 19121 (23,000) 6.67 Rockwell R-171 — 123,000) 4.33 Rockwell R-170 (23,000) 41 


TANDEM REAR AXLE CODES 


Code Description Capacity Ratio Code Description Capacity Ratio Code Description Capacity Ratio 

EC Eaton 30DSC (32,000) 650 Eaton 3405Е (34,000) 6.14 Eaton 34DET (34,000) 717/977 
FC Eaton 30DSC (32000 717 Eaton 34DSE (34,000) 6.50 

GC Eaton 30DSC (32000) 760 Eaton 34DSE (34,000) 7.17 


Eaton 340SC (34000 4.11 Eaton 34DSE (34000 7.60 
Eaton 34DSC (34000 4.33 Eaton 34DSE (34,000) 3.70 
Eaton 34DSC (34,000) 4% Eaton 34DTE (34,000) 


Eaton 3405С (34,000) 4.88 Eaton 34DTE (34,000) 6.50/8.87 


6.1468.38 
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10-00-11 IDENTIFICATION CODES 10-00-11 


TRANSMISSION CODES 


Description 


Fuller T-905B 5 Speed 
Warner T-19 4 Speed 
3 Speed Manuel C-6 Automatic 
Automatic (C4) Spicer 5652 5 Speed 
Spicer 8716 
New Process 435 4 Speed Spicer 5756-B 5 Speed 
Spicer 8516 New Process 542 FO 5 Speed 
Spicer P8516 Overdrive Fuller TRO-9509 B 9 Speed 
Ford-Manual 3 Speed Spicer 6852G 5 Speed 
Fuller RT-610 10 Speed Fuller RT-910 
Clark 387 V 5 Speed Spicer 63528 5 Speed 
Warner T-19G .... Fuller T-905A 5 Speed 
Fuller 5 H74 5 Speed Transmatic MT41-6 Speed 
Fuller 5HA74 5 Speed Transmatic MT40-6 Speed 
Warner T-18 4 Speed Spicer 8552A 5 Speed 
C-4 Automatic Transmatic MT42-6 Speed 
Warner T-87G Clark 282V 5 Speed 
Allison МТ650 n Fuller RT-906 
Fuller RTO 9513 Clark 280 VO 5 Speed 
FMX Automatic (Parcel) Fuller RTO-910 
Spicer 6453A 5 Speed Fuller ВТ0-915 
Allison АТ540 Clark 385V 5 Speed 
Clark 285V 5 Speed Allison MT640 
Spicer 6352 5 Speed Fuller RT-915 
New Process 542F L 5 Speed New Process 542 FD 5 Speed 
СУ/1172-С 
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General Wheel and Tire Service .... 


PART 11-02 
Wheels and Tires— 


Drop Center Rim ............. 
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PART 11-04 
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PART 11-01 General Wheel and Tire Service 


COMPONENT INDEX 


FRONT WHEEL BEARING 


Maintenance 


SAFETY 


SAFETY PRECAUTIONS WHEN 
SERVICING TRUCK TIRES 


CAUTION AND SAFETY FIRST 
are bywords when handling tires, 
particularly truck tires! Careful 
attention to the suggestions that follow 
may prevent crippling injuries, or even 
death. Make it a rule to respect the 
terrific force contained in an inflated 
tire. You may be glad some day that you 
did. 

Prepare for any tire repair operation 
in a safe and efficient way. In changing 
tires on drop center wheels, remove the 
wheel and tire from the truck. Greater 


Applies to All Models 


01-03 | 


safety, ease and а quicker job сап be 
done than with making the tire change 
with the wheel on the truck. In servicing 
of all tires use caution not to drop them 
(or the wheels or assemblies) on the feet, 
hands or body, or heavily on the floor 
(Fig. 1). Practice good methods of 
lifting; use your legs as well as your arms 
and your body. This can help to prevent 
painful, internal injury. When carrying 
tires or wheels don't step in any oil. 
Keep the floor clean and dry. 
Deflating a tire properly is very 
important to your safety. First reduce 
the pressure as much as you possibly can 
by pushing the valve core plunger. Only 
then should you remove the valve core. 


COMPONENT INDEX 


TIRE INSPECTION 
WHEEL INSPECTION 


CF1801-C 


Keep your eyes away from the valve! 
Figure 2 shows the safe way to do it. 

Demounting tires from wheels or 
rims requires special care. Tires on drop 
center rims are best handled on a wheel 
holder, or tire changing machine (Fig. 
3). 

This will prevent cuts on hands and 
wrists and will make it unnecessary to 
use a mallet for seating the tire. 

Use only standard tire mounting 
tools and equipment. The use of 
makeshift tools, screwdrivers or pliers to 
force tires on or off rims or wheels is 
dangerous. 


11-01-02 GENERAL WHEEL AND ТІКЕ SERVICE 11-01-02 


F1857-A F1859-A 


FIG. 1 Handling Wheels and Tires FIG. 4 Use of Tire Irons FIG. 7 Seating of Rings 


С Ц 
Е1853-А F1860-A F1855-A 


FIG. 2 Safe Air Removal FIG. 5 Tire Spreader FIG. 8 Inflation Details 


Е1854-А 


F1856-A 


FIG. 3 Changing Tire on Drop FIG. 6 Visual Inspection 


Center Rim 
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A new Rotunda tire changer is 
available. Details include a bead seater/ 
inflator using an automatically 
adjustable inflation ring. This feature 
aids in properly seating the bead for 
inflation. To properly operate the new 
Rotunda tire changer follow the 
instructions provided. 

As with the drop center rims be 
certain on split rim assemblies that all 
air is out before unlocking a rim or ring. 
Use special care when using tire irons. 
Grip them firmly and keep them free of 
oil and grease. They can slip and fly with 
tremendous force (Fig. 4). 

A careful inspection should be 
made of the tire and all necessary repairs 
should be performed. A tire spreader is 
very helpful (Fig. 5) but use care when 
working around it. Keep the spreader 
arms closed when the machine is idle. 

Inspect the rim parts carefully for 
rust; damage or distortion (Fig. 6). 
Never use rims, locking rings or flanges 
which are out of shape, rusted or 


cracked or broken in any way. Never use 
a ring or other rim parts of different 
manufacture than the original rims or 
any different size, or type. 

Tires and rims often require a 
buffing operation before being mounted 
once the regular repairs have been made. 

Always wear Safety Goggles, or a 
face shield when performing any buffing 
operation. 

Avoid hammering rings or rims with 
steel hammers. Small bits of steel may be 
broken off the hammer or rim, flying 
into the eyes (wear safety goggles) face 
ог body. Use rubber-covered, steel- 
headed hammers wherever possible 
(Fig. 7). Rubber mallets only should be 
used on passenger car tires; although 
with modern tire changing equipment 
no pounding is necessary. 

Make certain the rim ring is seated 
to full depth of the groove, fits tightly all 
around, and is securely locked. 

Stand away from the valve stem as 
far as possible while inflating tires. 


Avoid a position where the face or body 
is immediately over the work being done 
on any tire in which there is pressure. 

Use only accurate, tested gauges to 
insure proper air pressure. Check all 
gauges regularly with a master gauge. 

Play it SAFE. Set a good example 
for others who work with you. Follow 
the above suggestions completely. If you 
are ever tempted to take a short cut 
because you are in a hurry, that is the 
time that you could get hurt! 

With certain types of wheels, 
however, it is necessary to seat the rings 
while the tire is being inflated. In either 
case before inflating study the next step. 

Attach a portable safety device, 
made especially for the purpose, to the 
assembly. This portable device should 
be used with all types of wheels and 
rims. 

Or, if the assembly is not of the type 
which requires inflation to seat the 
rings, a Safety Cage should be used, 
although the portable device is the best 
(Fig. 8). 


ADJUSTMENTS 


WHEEL BALANCING 


See the instructions provided with 
the Rotunda Wheel Balancer. 

Make certain that the brakes are not 
dragging before attempting to spin the 
wheels. On vehicles equipped with disc 
brakes, push the brake shoes into the 
caliper to free the rotor. 


FRONT WHEEL BEARING 
MAINTENANCE 


Wheel bearings are adjustable to 
correct for bearing and spindle shoulder 
wear. Satisfactory operation and long 
life of bearings depend on proper 
adjustment and correct lubrication. If 
bearings are adjusted too tightly, they 
will overheat and wear rapidly. An 


adjustment that is excessively loose will 
cause pounding and contribute to 
uneven tire wear, steering difficulties 
and inefficient brakes. The bearing 
adjustment should be checked at regular 
inspection intervals. 


C 
CLEANING AND INSPECTION 


WHEELS 


Wheel stud nuts should be inspected 
and tightened in the first 500 miles, to 
avoid accidental loosening of the wheels. 
Loose wheel stud nuts may cause 
shimmy and vibration. Elongated stud 
holes in the wheels may also result from 
the loose stud nuts. 

Keep the wheels and hubs clean. 
Stones or lumps of mud wedged between 
the wheel and drum will unbalance a 
wheel and tire. 

Check for damage that would affect 
the runout of the wheels. Wobble or 
shimmy caused by a damaged wheel will 
eventually damage the wheel bearings. 


Inspect the wheel rims for dents that 
could permit air to leak from the tires. 


TIRES 


The tires should be checked 
frequently to be sure that the air 
pressures agree with those specified for 
the tires and vehicle model. Inspect the 
tire threads, and remove all stones, nails, 
glass or other objects that may be 
wedged in the thread. Check for holes or 
cuts that may permit air leakage from 
the tire, and make the necessary repairs. 

Inspect the tire side walls for cuts, 
bruises, and other damage. If internal 
damage is suspected, demount the tire 


from the wheel for further inspection 
and repair or replacement. 

Check the tire valve for air leaks, 
and replace the valve if necessary. 
Replace any missing valve caps. 

On F-100, 250, 350 and Econoline 
models, it is important that except for 
deep dish (dual type) all be balanced. 

Fig. 9 describes common tire wear 
conditions, 


FRONT WHEEL BEARINGS 


Wheel bearings are adjustable to 
correct for bearing and spindle shoulder 
wear. Satisfactory operation and long 
life of bearings depend on proper 
adjustment and correct lubrication If 
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bearings are adjusted too tightly, they 
will overheat and wear rapidly. Ап 
adjustment that is excessively loose will 
cause pounding and contribute to 
uneven tire wear, steering difficulties 
and inefficient brakes. The bearing 
adjustment should be checked at regular 
inspection intervals. 

Front hubs and bearings should be 


cleaned, inspected and lubricated 
whenever the hubs are removed or at the 
mileage/time periods indicated in the 
maintenance schedule. 

New hub grease seals should be 
installed when the hub is removed. An 
imperfect seal may permit bearing 
lubricant to reach the brake linings 


resulting in faulty brake operation and 
necessitating premature cleaning or 
replacement of linings. 

Bearing adjustment is described in 
Part 11-10 for front wheels. Part 11-12 
covers front drive bearing adjustment. 
Part 11-11, and 11-14 cover rear wheel 
bearing adjustments. 
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PART 11-02 Wheels апа Tires Drop Center Rim 


Applies to F-100-350, Bronco and Econoline 


COMPONENT INDEX COMPONENT INDEX 


FRONT WHEEL ASSEMBLY 


Description 


FRONT WHEEL ASSEMBLY 
4-NHEEL DRIVE 
Description 


DESCRIPTION 


FRONT WHEEL ASSEMBLY 


Each front wheel and tire assembly 
is bolted to its respective front hub and 
brake drum or rotor assembly. Two 
opposed tapered roller bearings are 
installed in each hub (Figs. 1 and 2). A 
grease retainer is installed at the inner 
end of the hub to prevent lubricant from 
leaking into the drum. The entire 
assembly is retained to its spindle by the 
lock nut and/or adjusting nut and cotter 


pin. 


FRONT WHEEL 
ASSEMBLY—FOUR-WHEEL DRIVE 


The front axles used on 4-wheel 
drive models are covered in Group 15, 
Parts 15-30, 15-32 and 15-33 of this 
manual. The locking hub assemblies are 
covered in Group 11, Part 12. 


REAR WHEEL ASSEMBLY 


The rear wheel, hub, and drum 
assemblies are connected to the rear axle 
shaft flanges and ride on two opposed 


REAR WHEEL ASSEMBLY 
Description 


WHEEL REPLACEMENT 
SPECIFICATIONS 


INNER GREASE 
BEARING RETAINER 


HUB AND BRAKE 
DRUM ASSEMBLY 


ADJUSTING OUTER 
NUT 


INNER BEARING 
CONE AND 
ROLLER 


WHEEL 
ASSEMBLY 


F1422-A 


FIG. 1 


Drum Brakes Econoline Front Hub, Bearings and Grease Retainer— 


tapered roller bearings. The inner end of 
each axle shaft is splined to the engine 
powered differential. Further 
information on rear wheels may be 
found in Group 11, Parts 11 and 14 
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HUB AND ROTOR ASSEMBLY 


OUTER BEARING CUP 


OUTER BEARING CONE 
AND ROLLER' 


ADJUSTING NUT 


GREASE CAP 


NUT LOCK 


COTTER PIN 


HUB BOLT 


GREASE RETAINER 


INNER BEARING CONE 
AND ROLLER 


WHEEL ASSEMBLY 


F 1851-А 


FIG. 2 Front Hub, Bearings and Grease Retainer—Disc Brakes—Typical 


REMOVAL AND INSTALLATION 


WHEEL REPLACEMENT 
LIGHT VEHICLES 


Removal 

1 Pry off the hub cap (if the vehicle is 
so equipped), and loosen but do not 
remove the wheel stud nuts. 

2. Raise the truck until the wheel and 
tire clear the floor. 

3. Remove the wheel stud nuts and the 
wheel and tire from the hub and 
drum assembly, or the hub and rotor 
assembly. 

Installation 

1. Clean all dirt from the hub and 
drum. The replacement wheel and 
tire must be clean. 

2. Position the wheel and tire on the 
hub and drum assembly, or the hub 
and rotor assembly and install the 
wheel stud nuts. Tighten the stud 
nuts enough to hold the wheel firmly 
in place. Always tighten alternate 
nuts to draw the wheel evenly 
against the hub and drum. 

On dual wheels, except F-350, P- 
350 and P-400 be sure to back off the 
outer nut before tightening the inner 
nut. Then tighten the outer nut. F-350, 
P-350 and P-400 dual wheels have 
mounting bolt holes which are 
alternately flared inward and outward, 
These surfaces must be mated when the 
sheels are mounted. Fig. 3 illustrates the 
dual wheel radial alignment locating pin 
used on certain applications. 

3. Lower the vehicle to the floor, and 


tighten the wheel stud nuts to the 
specified torque. On a new vehicle, 
and each time a wheel and tire is 
installed, the wheel nuts should be 
checked for tightness. When 
installing the hub cap, notice the 
wheel hubs. The hub cap should be 
positioned on the wheel over one of 
the retaining hubs and the two 
locating hubs. Be sure that the lip of 
the hub cap is firmly seated in the 
groove of the retaining hub, and 
then force the cap over the second 
retaining hub. Any other procedure 
necessitates heavy pounding with 
possible damage to the hub cap. 


MEDIUM VEHICLES 


Removal 

1. Loosen but do not remove the wheel 
stud nuts. 

2. Raise the vehicle until the wheel and 
tire clear the floor. 

3. Remove the wheel stud nuts and the 
wheel and tire from the hub and 
drum. 

Installation 

1. Clean all dirt from the hub and 
drum. The replacement wheel and 
tire must be clean. 

2. Position the wheel and tire on the 
hub and drum, and install the wheel 
stud nuts. Tighten the stud nuts 
enough to hold the wheel firmly in 
place. Always tighten alternate nuts 
to draw the wheel evenly against the 
hub and drum. 

On dual wheels, be sure to back off 


the outer nut beforetightening the 
inner nut. Then tighten the outer 
nut. 

3. Lower the truck to the floor, and 
tighten the wheel stud nuts to the 
specified torque. On new vehicles, 
and each time a wheel and tire is 
installed, the wheel nuts should be 
checked for tightness. 


TIRE REPLACEMENT 
PRECAUTIONS 


The tire must be completely deflated 
before removal, and the bead must not 
be damaged by a tire iron. 

After installation, a tube tire should 
be inflated to recommended pressure, 
deflated, and then inflated again to 
insure that the tube is not folded inside 
the tire. Be sure the tube flap is properly 
positioned before inflating the tire. On 
F-100 and 250 series, it is important that 
each front and rear tire and wheel be 
balanced. 


ALIGN DUAL WHEELS 


ON LOCATING PIN F 1829-A 


FIG. 3 Dual Wheel Radial 
Alignment to Hub (F-350) 
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On E-100 and E-300 all When installing tires on vehicles to the specified pressure. Follow the 
wheels should be balanced. On U- equipped with Bead Ledge rims, instructions supplied with the Rotunda 
100, and vehicles with dual rear thoroughly lubricate the tire beads. (KKRE-888 or equivalent) tire changer. 
wheels, only front wheels should be Inflate the tire until thebead seats 
balanced. against the rim of the wheel, then deflate 

SPECIFICATIONS 


E-100, E-200 
F-100 (4 x 4), U-100 (Std. Wheel) Р-100 
F-250-250 (4 x 4) 


WHEEL TORQUE LIMITS — F-100 THRU F-350, ECONOLINE, BRONCO, P-350 THRU 500 
F-350, P-350, P-450, 
(W/Dual Wheels 


9/16-18 
and 7400 Ib Axle) 


P-350, Р-400 5/8-18 
W/17" Wheels) 


Р-500 3/4-16 ог 
1-1/8-16 


Р-350 (W-5200 Ib. Axle) 
E-300 (8-Stud Wheel) 
F-350, P-350 

P-400, (W/8-Stud 

Wheel and 7400 Ib. Axle) 


CF 18048 
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PART 11-03 Wheels and Tires—Two Piece Rims 


TIRE REMOVAL 
AND MOUNTING — 


Two-Piece Rims 


DESCRIPTION 


Two-piece rims, for disc wheels are 
used with tube-type tires only. These 
rims have a 5 degree tapered seat and are 
available in 5.0, 5.50 and 6.5 rim sizes. 
Refer to the first page of Group 11, Part 
01 for safety procedures and 
illustrations. 


Applies to All 500-9000 Series Vehicles 


COMPONENT INDEX к COMPONENT INDEX 


TIRE REMOVAL AND 
MOUNTING — 
Two-Piece Semi-Drop 


Center Rims 


03-02 


REMOVAL AND INSTALLATION 


The tire must be completely deflated 
before removal, and the bead must not 
be damaged by a tire iron. 

After installation, a tube tire should 
be inflated to recommended pressure, 
deflated, and then inflated again to 
insure that the tube is not folded inside 
the tire. Be sure the tube flap is properly 
positioned before inflating the tire. 


TIRE REMOVAL AND 
MOUNTING—TWO PIECE RIM 


REMOVING TIRE FROM WHEEL 


To remove the rim ring (Fig. 1) from 

a rim without a tire, stand the wheel up 

so that the tool slot of the ring is at the 

top, and the lower portion of the ring is 
in the rim well. Insert the rim tool 
between the rim slot and the gutter of 
the rim, lift the ring over the gutter, and 

pry the ring off the rim (Fig. 2). 

1. Place the wheel (ring side up) on the 
floor. Insert the hook end of the rim 
tool between the ring flange and the 
tire bead, and continuing around the 
ring, pry the tire off the tapered seat 
of the ring (Fig. 2). 

2. Press the side of the ring opposite 
the double embossing down into the 
ring well. Insert the straight end of 
the rim tool into the notch between 


WHEEL ASSEMBLY FLANGE 


2-PIECE RIM 


Е1805-А 


FIG.1 Two-Piece Rim Installotion 
and below the double embossing 
(Fig. 4). 

3. Force the tool downward to 
disengage the ring from the rim 
gutter. Work the tool around the 
rim, freeing the ring from the rim, 
and remove the ring. 

4. Turn the wheel over and loosen the 
opposite tire bead from the rim by 
hammering the hook end of the rim 
tool between the rim flange and the 
tire bead. Pry the tire bead away 
from the taper, and remove the tire 
from the rim (Fig. 3). 

Mounting Tire to Wheel 

1. After positioning the tube in the tire, 
place the wheel gutter (Fig. 4). Hook 


FIG. 2 


Removing Ring and 
Loosening Tire Beod—Two- 
Piece Rim 


the section soap both beads of the 
tire and position the tire on the rim. 

2. After positioning the tube in the tire, 
place the wheel gutter (Fig. 4). Hook 
the section opposite the notch under 
the gutter so that the cutaway 
portions of the ring retaining bead 
span the rim gutter (Fig. 4). 

3. Insert the straight end of the rim 
tool in the notch, and pull the ring 
onto the rim, at the same time 
forcing the ring over the gutter with 
a soft hammer (Fig. 5). Remove the 
tool, and continue to drive the ring 
down until it is entirely engaged in 
the gutter. Press down on the ring 
(as shown in Fig. 5) to make certain 
that it will rock. If there is no 
movement, the ring is not 
completely seated and will be forced 
off violently, either during inflation 


11-03-02 WHEELS AND TIRES—TWO PIECE RIMS 11-03-02 
"C" RING 
TOOL NOTCH 
FIG. З Removing Ring and 
Removing Tire—Two-Piece 
Rim 
SAFETY BEAD HUMP 
F1473.B 
FIG. 6 Two-Piece Split Ring 
F1027-A 
FIG. 4 Positioning and Starting | 
Ring—Two-Piece Rim ы БеЗ, 


FIG. 5 


Instolling апа Checking 
Ring—Two-Piece Rim 


or when the truck is operated. When 
inflating the tire, do not stand in 
front of the ring. 


TIRE REMOVAL AND 
MOUNTING—TWO-PIECE SEMI- 
DROP CENTER RIM WITH C- 
STYLE RING 


This two-piece wheel uses a split C- 
type ring (Fig. 6). 


REMOVAL OF SIDE RING FROM 
RIM WITHOUT TIRE 


1. Stand the wheel up so that the tool 
slot of the ring is at the top and the 
lower portion of the ring is in the rim 
well. 

2. Insert the rim tool between the rim 
slot and the gutter of the rim. Lift 
the ring over the gutter, and pry the 
ring off the rim. 


REMOVAL OF SIDE RING FROM 
RIM WITH TIRE 


1. Deflate tire completely and place the 
wheel (ring side up) on the floor. 


F1337-B 


FIG. 7 Loosening Tire Bead 


2. Break the tire bead free from the 
rim, being careful not to damage the 
bead (Fig. 7). 

3. Insert the straight end of the rim 
tool into and under the notch in the 
ring (Fig. 8). 

4. Force the tool downward to 
disengage the ring from the rim 
gutter. Work the tool around the 
rim, freeing the ring from the rim, 
and remove the ring. 

5. Turn the wheel over and loosen the 
opposite tire bead from the rim by 
hammering the hook end of the rim 
tool between the rim flange and the 
tire bead. Pry the tire bead away 
from the taper, and remove the tire 
from the rim (Fig. 9). 


MOUNTING TIRE TO WHEEL 


1. Position the tube in the tire and 
place the wheel (gutter side up) on 
the floor. Soap both beads of the tire 
and position the tire on the rim. It is 
important that the tire be soaped 
well as it must be forced over the 


OF ARROW 
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FIG. 8 Removing Split Ring 


safety bead hump and the rim edge 
(Fig. 10). 

2. Position the ring with the notch 
about 3 inches from the valve stem. 

3. Insert the rim tool under the ring at 
a position approximately 180 
degrees from the notch and pry onto 
rim. Work the remaining section of 
rim over the gutter with a second 
tool. 

4. Make certain that the ring is entirely 
seated in the gutter. If the ring is not 
seated correctly as described, it may 
be forced off violently, either during 
inflation or when the truck is 
operated. 

5. After installation, the tire should be 
over-inflated to 75 psi to snap the 
tire beads over the bead humps and 
fully seat the tire against the rim and 
side ring. Then the tire should be 
deflated, and then inflated again to 
recommended pressure to insure 
that the tube is not folded inside the 
tire. Be sure the tube flap is properly 
positioned before inflating the tire. 
Always use a cage or safety chain 
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during initial inflation. 

It is important that the new C 
shaped side ring be used only with the 
new wheel with a bead hump. (See Fig. 
6). The old style ring must be used only 
with the old tapered seat rim. 


FIG. 9 


Rim Tools 


F1340-A 


Removing Tire From Rim 


FIG. 10 


F1341-A 


Installing Tire First Bead 
on Wheel 
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PART ТІ-04 Wheels and Tires—Three Piece Rims 


Applies to All 500-9000 Series Vehicles 


COMPONENT INDEX COMPONENT INDEX 


TIRE REMOVAL 


AND MOUNTING — 


Three-Piece Rims 


DESCRIPTION 


Three-piece rims are 
nondemountable for disc wheels or 
demountable for cast spoke wheels, Fig. 
1, shows a dual wheel sectional view. 

Demountable rims for cast-spoke 
wheels are secured by a lane at the back 
edge of each spoke, and a lug retained by 
a stud and nut at the edge of each spoke. 
Refer to the first page of Group 11, 
Part-01 for safety procedures and 
illustrations. 
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TIRE REMOVAL 
AND MOUNTING — 


Cast Spoke Wheels 
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WHEEL RIM LOCK RING FLANGE 


3-PIECE RIM, DUAL WHEELS 
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FIG. 1 Three-Piece Rim—Dual Wheel Sectional View 


REMOVAL AND INSTALLATION 


The tire must be completely deflated 
before removal, and the bead must not 
be damaged by a tire iron. 

After installation, a tube tire should 
be inflated to recommended pressure, 
deflated, and then inflated again to 
insure that the tube is not folded inside 
the tire. Be sure the tube flap is properly 
positioned before inflating the tire. 


TIRE REMOVAL AND 
MOUNTING—THREE-PIECE RIM 


Tire mounting procedures are the 
same for disc wheels and for cast wheels 
equipped with the three-piece rims, 
escept that cast spoke wheels require 
special final centering and run-out 
adjustment. 

Removing Tire From Wheel 
1. Place the wheel and deflated tire on 
the floor, with the ring up. Insert the 


straight end of the rim tool in the 
depression in the locking ring and 
loosen the tire bead by pressing 
down on the side ring (Fig. 2). 

2. Insert the straight end of the rim 
tool in the notch provided in the 
locking ring, and pry the locking 
ring out of the gutter (Fig. 2). Lift 
out the locking ring, and remove the 
slide ring (Fig. 3). 

3. Turn the wheel over and loosen the 
tie bead from the rim by hammering 
the hooked end of the rim tool 
between the rim flange and the tire 
bead. Pry the tire bead away from 
the taper all the way around the rim 
until the tire is free. Remove the tire. 

Mounting Tire To Wheel 

1. Position the wheel (gutter side up) 
on the floor. Soap both beads of the 
tire and position the tire on the rim. 

2. Position the solid side ring on the 
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FIG. 2 Loosening Tire Bead and 
Locking Ring—Three-Ring 


Rim 


tire, and insert the tapered toe of the 
split locking ring between the rim 
and the side ring (Fig. 3). 


3. Using a soft hammer, drive the 


locking ring into place (Fig. 4). Start 
at one end of the split ring and 
progressively drive the ring into the 
gutter until the entire ring is seated 
(Fig. 4). The ring must be entirely 
seated around the entire 
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circumference of the rim. The split 
ends must be engaged in the gutter, 
or the ring will be forced off 
violently during inflation or when 
the truck is driven. When inflating 
the tire do not stand in front of the 
ring. 


F1462-A 


FIG. 3 


Removing Locking Ring and 
Positioning Locking 
Ring—Three-Piece Rim 
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FIG. 4 Starting Locking Ring and 
Locking Ring 
Installed—Three-Piece Rim 


TIRE REMOVAL AND 
MOUNTING—CAST SPOKE 
WHEELS 


Removal 


l. 


To remove the rim and tire from a 
cast wheel, apply the parking brake, 
and block at least one wheel. Raise 
the vehicle and rim clamps. 

With dual rear wheels, lift off the 
outer rim and tire, remove the 
spacer rim, and the inside rim and 
tire assembly. 


Installation 


£. 


To install the tire and rim on a dual 
wheel, place the inner tire and rim 
on the wheel hub. The rim must ride 
high enough up on the tapered 
retainer flange of the inner section of 
the wheel to prevent the assembly 
from sliding down on the tapered 
surface. 

Position the spacer between the 
inner and outer rim. 

Place the outer rim and tire 
assembly on the wheel, and install 
the 6 clamps (Fig. 5). First, draw up 
the top clamp tightly so that the 
spacer will push the inner rim up on 
the tapered surface of the inner 
section of the wheel, and then 
tighten the bottom clamp. This 
procedure tends to center the rim on 
the wheel. 


WHEEL RIM 


FIG. 5 


CA RIM 


CLAMP 
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Three-Piece Rim Installed 
on Cast Wheel 


. Tighten the remaining clamps 


alternately and evenly, and torque 
all wheel nuts to specification. 
Lateral or side run-out should not 
exceed 1/8 inch for front rims and 
1/4-inch for dual rear rims, checked 
at the outer bead surface of the 
wheel. 
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PART 11-10 Wheels, Hubs and Bearings— 
Front (Except Front Drive) 


Applies to F100-F-350, P-350, P-500 and E100/300 


COMPONENT INDEX 


FRONT WHEEL ASSEMBLY 
Description 
FRONT WHEEL BEARING 


Adjustment ................ 


DESCRIPTION 


FRONT WHEEL ASSEMBLY 


Each front wheel and tire assembly 
is bolted to its respective front hub and 
brake drum or rotor assembly. Two 
opposed tapered roller bearings are 
installed in each hub (Fig. 1, Part 11-02 
and Figs. 3 and 4 of this Part). A grease 


ADJUSTMENTS 


FRONT WHEEL BEARING 
ADJUSTMENT 


To check the wheel bearing 
adjustment, raise the front of the 
vehicle, grasp the tire at the sides, and 
alternately push inward and pull 
outward on the tire. If any looseness is 
felt, adjust the front wheel bearings. 


F-100, 250, 350, ECONOLINE 


1. Remove the hub cap and remove the 
grease cap from the hub. 

2. Wipe any excess grease from the end 
of the spindle and remove the cotter 
pin and nut lock. 

3. While rotating the wheel, torque the 
adjusting nut (Fig. 1, Part 11-02) to 
17-25 ft-lb to seat the bearings. 

4. Install the nut lock so that the cotter 
pin hole in the spindle is aligned 
with a slot in the nut lock. 

5. Back off the adjusting nut and nut 
lock two slots of the nut lock and 
install the cotter pin. 


2...) 1001 


Repacking 


retainer is installed at the inner end of 
the hub to prevent lubricant from 
leaking into the drum. The entire 
assembly is retained to its spindle by the 
locknut and/or adjusting nut and cotter 
pin, or an adjusting nut, lock nut 
combination (Figs. 3 and 4). 


6. Check the front wheel rotation. If 
the wheel rotates freely with no 
noticeable end play, install the 
grease cap. If the wheel is still loose, 
or it rotates roughly or noisily, the 
bearing cones and rollers and the 
cups are dirty or worn and should be 
cleaned or replaced. 

7. Install the hub cap. 


P-350 THRU 500 


1. Remove the hub cap, if so equipped, 
and remove the grease cap from the 
hub. 

2. Remove any excess grease from the 
end of the spindle and remove the 
adjusting nut cotter pin. 

3. While rotating the wheel, torque the 
adjusting nut (See Fig. 4, under 
Disassembly and Assembly) to 40- 
55 ft-lbs to seat the bearings. 

4. Back off the adjusting nut to the 
next castellation if necessary to align 
the nut with the cotter pin hole. 
Then, back off the adjusting nut two 


COMPONENT INDEX 


FRONT WHEEL GREASE 
10-01 SEAL AND BEARING 


Removal and Installation 


10-02 
10-02 


castellations and install the cotter 
pin. 

5. Check the front wheel rotation. If 
the wheel rotates freely with no 
noticeable end play, install the 
grease cap. If the wheel is still loose, 
or it rotates roughly or noisily, the 
bearing cones and rollers and the 
cups are dirty or worn and should be 
cleaned or replaced. 

6. Install the hub cap, if used. 


ALL MEDIUM, HEAVY AND EXTRA 
HEAVY TRUCKS 


Single Nut with Cotter Pin (5000-7000 

Pound Front Axles) 

1. While rotating the wheel, torque the 
adjusting nut to 70-100 ft-lb to seat 
the bearings. 

2. Back off the adjusting nut 180 
degrees (one half turn). 

3. Hand tighten the adjusting nut 
finger tight (13-17 in-Ib) while 
moving the top part of the tire in and 
out. 
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4. If the cotter pin hole lines up with a 
castellation in the nut, insert and 
secure a new cotter pin. If they do 
not line up, back off the adjusting 
nut to align a castellation with the 
first available cotter pin hole. Final 
bearing adjustment must provide 
.001-.010 end play. 

5. Install the gasket and grease cap and 
adjust the brakes. The final 
adjustment must not result in a 
preloaded bearing. 


DOUBLE NUT WITH LOCK RING 
(15000 POUND FRONT AXLE) 


1. While rotating the wheel in both 
directions, torque the adjusting nut 
to 100-125 ft-Ibs to seat the bearings. 

2. Back off the adjusting nut one 
complete turn (See Fig. 4, under 
Removal and Installation). 

3. Again while rotating the wheel in 
both directions, retorque the 
adjusting nut to 40-55 ft-Ib. 

4. Back off the adjusting nut to obtain 
an initial .004 and .010 inch end play 
between the wheel hub and spindle. 

5. Install the lock ring. 

6. Install the washer with the dimple 
indexed in one of the holes in the 
locking ring. 

7. Install the lock nut and torque to 
100-125 ft-Ib. 

8. Recheck the end play (Final limit 
.001 to .010 inch). Re-adjust if 
necessary. 

9. Bendthe washer outward to lock the 
nut in position. 

10. Install the gasket and grease cap and 
adjust the brakes. The final 
adjustment must not result in a 
preloaded bearing. 


DOUBLE NUT WITH DOUBLE 
WASHER (12000 POUND CENTER 
POINT AXLE) 


1. While rotating the wheel in both 
directions, torque the adjusting nut 
to 100-125 ft-lb to seat the bearings. 

2. Back off the adjusting nut one 
complete turn (See Fig. 4, under 
Disassembly and Assembly). 

3. Again while rotating the wheel in 
both directions, retorque the 
adjusting nut to 40-55 ft-Ib. 

4. Back off the adjusting nut to obtain 
an initial .004 to .010 inch end play 
between the hub and spindle. 

5. Install the outer washer and lock nut 
and torque to 100-125 ft-Ib. 

6. Recheck the end play (final limit 
.001 to .010 inch). Re-adjust if 
necessary. 

7. Install the gasket and grease cap and 
adjust the brakes. The final 
adjustment must not result in a pre- 
loaded bearing. 


SINGLE NUT WITH COTTER PIN 
(16000, 18000 AND 20000 POUND 
FRONT AXLE) 


1. While rotating the wheel in both 
directions, torque the adjusting nut 
to 100-125 ft-Ib to seat the bearings. 

2. Back off the adjusting nut one 
complete turn (See Fig. 4, under 
Disassembly and Assembly). 

3. Again while rotating the wheel in 
both directions, retorque the 
adjusting nut to 40-55 ft-Ib. 

4. Back off the adjusting nut if 
necessary to align the nut 
castellations with the first available 
cotter pin hole. 


5. Using the same cotter pin hole as a 
reference point, back off the 
adjusting nut one additional 
castellation to allow the wheel to 
rotate freely within the limits of .001 
to .010 inch end play. 

Insert and secure the cotter pin. 
Install the gasket and grease cap and 
adjust the brakes. The final 
adjustment must not result in a pre- 
loaded bearing. 


DOUBLE NUT WITH LOCK RING 
(9000 AND 12000 POUND FRONT 
AXLE) 


1. While rotating the wheel in both 
directions, torque the adjusting nut 
to 100-125 ft-Ib to seat the bearing. 

2. Back off the adjusting nut one 
complete turn. 

3. Again while rotating the wheel in 
both directions, retorque the 
adjusting nut to 40-55 ft-Ib. 

4. Back off the adjusting nut to obtain 
an initial .004 to .010 inch end play 
between the wheel hub and spindle. 

5. Install the lock ring making sure the 
adjusting nut dowel is inserted into 
the lock ring. 

6. Install the outer washer and lock 
nut. Torque to 100-150 ft-lb. 

7. Recheck the end play (final limit 
.001 to .010 inch). Re-adjust if 
necessary. 

8. Bend the washer outward to lock the 
outer nut in position. 

9. Install the gasket and grease cap and 
adjust the brakes. The final 
adjustment must not result in a pre- 
loaded bearing. 


SES 


DISASSEMBLY AND ASSEMBLY 


FRONT WHEEL GREASE SEAL 
AND BEARING REMOVAL AND 
INSTALLATION AND/OR 
REPACKING 


Wheel bearing lubricant has been 
changed from sodium base grease to 
lithium base grease. 

Sodium base grease is not 
compatible with lithium base grease and 
should not be intermixed. Therefore, do 
not lubricate front and/or rear wheel 
bearings without first ascertaining the 
type of original wheel bearing lubricant. 
Usage of incompatible bearing 
lubricants could result in premature 
lubricant breakdown. 


If bearing adjustment will not 
eliminate looseness or rough and noisy 
operation, the hub and bearings should 
be cleaned, inspected, and repacked 
with specified wheel grease. If the 
bearing cups or the cone and roller 
assemblies are worn or damaged, they 
should be replaced. 


LIGHT VEHICLE-E100, E300, P350 
AND P500 


1. Raise the vehicle until the wheel and 
tire clear the floor and remove the 
wheel and tire from the hub. If the 
drums will not remove easily, back 
off the brake shoe adjusting screw so 


that the shoes do not contact the 
brake drum. Remove the grease cap 
from the hub. 

2. Remove the cotter pin, nut lock, 
adjusting nut and washer from the 
spindle (Fig. 1, Part 11-02). 

3. Remove the outer bearing cone and 
roller. Pull the hub and drum 
assembly off the wheel spindle. 
Then, remove and discard the grease 
retainer. Remove the inner bearing 
cone and roller from the hub. 
Remove all traces of old lubricant 
from bearings, hubs, and axle 
spindle. 

4. Inspect the cups for scratches, pits 
or cracks. If the cups are worn or 
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10. 


damaged, remove them with a drift. 
Clean the inner and outer bearing 
cones and rollers with solvent and 
dry them thoroughly. Do not spin 
the bearings dry with compressed 
air. 

Inspect the cones and rollers for 
cracks, nicks, brinelling, or seized 
rollers. Inspect the grease retainer 
and replace it if it is cracked, nicked, 
or dented. If the new grease retainer 
is leather, soak it in light engine oil 
for about 30 minutes before 
installation. 

Cover the spindle with a clean cloth 
and brush all loose dust and dirt 
from the brake assembly. Remove 
the cloth from the spindle carefully 
to prevent dirt from falling on the 
spindle. 

Install the inner and outer bearing 
cups in the hub with the appropriate 
installing Tool (Fig. 1). Be sure to 
seat the cups properly in the hub. 
The cups will be properly seated 
when they are fully bottomed. Pack 
the inside of the hub with C1AZ- 
19590-B wheel bearing grease. Fill 
the hub until the grease is flush with 
the inside diameters of both bearing 
cups. Pack the bearing cones and 
rollers with wheel bearing grease. 
Use a bearing packer for this 
operation. If a packer is not 
available, work as much lubricant as 
possible between the rollers and 
cages. Lubricate the cone surfaces 
with grease. 

Place the inner bearing cone and 
roller in the inner cup and install the 
grease retainer (Fig. 2) with the 
appropriate driving tool. Be sure 
that the retainer is fully bottomed. 
Install the hub and drum on the 
wheel spindle. Keep the hub 
centered on the spindle to prevent 
damage to the grease retainer or the 
spindle threads. 

Install the outer bearing cone and 
roller and the flat washer on the 
spindle, then install the adjusting 
nut. 

Adjust the wheel bearing as outlined 
under Adjustments. 


F100-F350 Disc Brake Equipped 


The removal and installation of 


front wheel grease seals and bearings for 
disc brake equipped vehicles differs only 
in two respects from the procedure for 
drum brake equipped vehicles. First it is 
necessary to remove the brake caliper 
(refer to Group 12, Part 24). In this case 
the caliper can be suspended by wiring 
it above the hub and rotor.Be careful 
not to twist or strain the flexible brake 
line. 


Tool—T56P-1217-A : 


OUTER CUP 


INNER CUP 
INSTALLATION INSTALLATION 
F1464-A F1465-A 
FIG. 1 Installing Bearing Cups FIG. 2 Installing Grease Retainer 
HUB BOLT 
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WHEEL BEARING CUP 
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FIG. З Typical Front Hubs and Bearings 


shielded grease seal. Finally, install the 
brake caliper following the steps given in 
Group 12, Part 24. 


Then follow the procedure outlined 
for E100-E300 and P350-P500 with only 
one exception. A different tool, T37T- 
1190-B is required to install the special 
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MEDIUM, HEAVY AND EXTRA 
HEAVY VEHICLES 


There are two basic types of hub, 
disc and cast, shown in Fig. 3. The basic 
design of the hub bearings is the same in 
all hubs, but minor differences in size 
exist between the various models. The 
outer bearing attaching parts differ 
according to front axle weight capacity 
as indicated in Fig. 3. For further 
detailed views of hubs, bearings and 
grease retainers See Fig. 4. 

1. Raise the vehicle until the tires clear 
the floor and install safety stands to 
support the front axle. Remove the 
grease cap and gasket from the hub. 

2. To check the wheel bearing 
adjustment, alternately push inward 
and outward on the tire. If any 
excessive looseness is felt or there is 
no end play, adjustment of the front 
wheel bearings is necessary. 

3. With 5000, 5500, 6000, 7000, 16000, 
18000 or 20000 pound capacity front 
axles, remove the cotter pin, 
adjusting nut and flat washer from 
the spindle. With 9000, 12000 or 
15000 pound capacity front axles, 
remove the lock nut, washer, locking 
ring and the adjusting nut and pin. 
With a 12000 pound capacity center 
point front axle, remove the lock 
nut, inner washer, adjusting nut and 
outer washer. 

4. Inspect the condition of the spindle 
and nut threads to insure a free 
running nut when reassembling. 

5. Remove the outer bearing cone and 
roller. Pull the hub and drum 
assembly off the spindle. Remove 
the inner bearing and seal using a 
brass drift. Be careful not to damage 
the bearing cage. 

6. Remove all traces of old lubricant 
from the bearings, hubs and axle 
spindle. Inspect the cups for pitting, 
galling or unusual wear. If either cup 
is worn or damaged, remove it with 
a brass drift. Clean the inner and 
outer bearing cones and rollers with 
solvent and dry them throughly. Do 
not spin the bearings dry with 
compressed air. 

7. Inspect the cones and rollers for 
pitting, galling or unusual wear. 
Particularly inspect the rollers for 
end wear and flat or rough spots. 
Replace all worn or damaged 
assemblies. It is recommended that 
the cone and roller assemblies and 
cups be replaced in sets. 

8. Replace the grease retainer. 

9. Cover the spindle with a clean cloth 
and brush all loose dust and dirt 
from the brake assembly. Remove 
the cloth from the spindle carefully 
to prevent dirt falling on the spindle. 


10. Install the inner and outer bearing 
cups in the hub with the appropriate 
tool (Fig. 1). Check for proper 
seating of the new bearing cups by 
trying to insert a 0.0015 inch feeler 
gauge between the cup and wheel 
hub. The feeler gauge should not 
enter. 

11. Pack the inside of the hub with 
Lithium base wheel bearing grease 
(C1AZ-19590-B). Fill the hub until 
the grease is flush with the inside 
diameters of both bearing cups. Pack 
the bearing cones and rollers with 
wheel bearing grease. Use a bearing 
packer for this operation. If a packer 
is not available, work as much 
lubricant as possible between the 
rollers and cages. Lubricate the cone 
surfaces with grease. 

12. Place the inner bearing cone and 
roller in the inner cup and install the 
grease retainer with the appropriate 
tool. Be sure the retainer is fully 
bottomed. On all synthetic type 
seals, coat the seal lips with wheel 
bearing grease (C1AZ-19590-B) 
before installing the hub and drum. 
On seals which are not coated on the 
OD with sealer by the supplier, coat 
the grease seal bore in the hub with 
a thin coat of non-hardening sealer 
prior to installing the grease seal. 

13. Install the hub and drum on the 
wheel spindle. Keep the hub 
centered on the spindle to prevent 
damage to the grease retainer or the 
Spindle threads. 

14. With 5000, 5500, 6000, 7000, 16000, 
18000 or 20000 pound capacity front 
axles, install the outer bearing cone 
and roller and the flat washer on the 
spindle. Then, install the adjusting 
nut. With 9000, 12000 and 15000 
pound capacity front axles, install 
the outer bearing cone and roller 
and the bearing adjusting nut. With 
a 12000 pound capacity center point 
front axle, install the washer and 
adjusting nut. Make the final 
bearing adjustment, under 
Adjustments. 

MEDIUM, HEAVY AND EXTRA 

HEAVY VEHICLES (OIL 

LUBRICATION) 

Stemco Seals and National Seals 
available as regular production otpions, 
provide sealing where oil is used for 
bearing lubrication. The tools required 
for Stemco Seal Installation are only 
available from the Stemco warehouse. 
Refer to Specifications for the tooling 
required. Fig. 5 illustrates a front wheel 
Stemco Seal Installation. 


FRONT HUB SEAL INSTALLATION 
Clean all parts before starting the 


installation of Stemco Seals. 

1. Oil the spindle and push the axle 
ring flush against the axle face where 
applicable. 

2. Remove all burrs from the wheel 
hub bore seal area and clean 
thoroughly. 

3. Position the seal in the hub bore 
(Part Number Up). 

Drive the seal into position using the 
correct tool. It must be perfectly square 
with the bore, and bottom evenly. Install 
the wheel and adjust the bearings. 
Install the Stemco hub cap. Remove the 
filler plug and add oil (ESW-M2C105-B 
SAE 90). Double check the oil level 
before releasing the vehicle for service. 
Oil level must be between the oil level 
line on the hub cap and 1/4-inch above 
the line. 

National Seals (Fig. 6) are installed 
as follows: 

1. Clean all parts, remove rough spots 
and install axle ring flush against 
face where applicable. 

2. Position the seal into the hub (notice 
oil side marking) with drive tool and 
hammer into a press fit. 

3. Install the wheel and adjust the 
bearings the same as for any seal 
installation. Install the see through 
hubcap and the retaining screws. 

4. Remove the filler plug and add oil to 
level on see through hubcap. 
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FIG. 6 National Seal Installation 


SPECIFICATIONS 


WHEEL TORQUE LIMITS—F-100 THRU F-350, ECONOLINE, 


BRONCO, P-SERIES 


WEAR SLEEVE 


F1831-A 


SPECIAL SERVICE TOOLS 


[  — Model | NutSize — | Р Tool No. Description | 
| _E-100,€-200 | | 90 T-59T-1197-B Front Wheel Bearing 
[ F-100 (4 x 4), U-100 (Std. Wheel) | Adjustment Spanner Wrench 
| F-250-250 (4 x 4) 1/2-20 90 Tool 1175-AB Grease Seal Remover Head 
P-350-3500 (W-5200 Ib. Axle) T50T-100-A Impact Slide Hammer 
E-300 (Std. Wheel) T56P-1217-A Front Hub Bearing Cup Replacer 
F-350, P-350 9/16-18 135 T73T-1190-B Shielded Grease Seal Installer 
~ F-350, Р-350, P-450 | 
| P-3500, P-4000 (W/Dual Wheels 9/16-18 210 
and 7400 16. Axle) SPECIAL SERVICE TOOLS-STEMCO 
P-350, Р-400, P-3500, 7 5/818 210 Ford Seal Kit Part No. | Stemco Tool No. | Ford Seal Kit Part Name] 
I P-4000 (W/17” Wheels) E DOHZ-1190-A 5064—5351 
5061—5062 
DOHZ-1190-B 5066—5353 Kit — Front Hub 
DOHZ1190C —— 5067—! Grease Retainer 
DOHC-1190-D | Моп í and Wiper 
WHEEL TORQUE LIMITS—500 THRU 9000 SERIES EU E = 
жырық жат om ка сабы a И T Kits on this page consist of one axle ring and one seal for just one wheel 
Description —— | NutSize Ft-Lbs eee eg L 
! Front Wheel Nut | All | _ 450 
Cast Wheel Rim Nut 5/8-11 170-200 
| 3/4-10 170-220 


СҒ1810-С 


11-11-01 


WHEEL HUBS AND BEARINGS—REAR 


11-11-01 


PART 11-11 Wheel Hubs and Bearings—Rear 


Applies to Bronco, Econoline E100, E200 and F-100 Only 


COMPONENT INDEX COMPONENT INDEX 
11-01 
11-01 


AXLE SHAFT 
Removal and Installation 
DESCRIPTION 


DESCRIPTION 


REAR WHEEL ASSEMBLY 


The rear wheel hub and brake drum 
assembly is attached to studs on the rear 
axle shaft flange by three speed nuts. 
The wheel and tire mounts on the same 
rear axle shaft flange studs and is held 
against the hub and drum by the wheel 


REAR WHEEL BEARING 


AND SEAL 


Removal and Installation 


nuts. The rear wheel bearing is pressed 
onto the axle shaft just inside the shaft 
flange, and the entire assembly is 
retained to the rear axle housing by the 
bearing retainer plate which is bolted to 
the housing flange. 


REMOVAL AND INSTALLATION 


REMOVAL OF AXLE SHAFT 


The rear axle shafts, wheel bearings, 
and oil seal can be replaced without 
removing the differential assembly from 
the axle housing. 

Synthetic wheel bearing seals are 
used. Removal and insertion of rear axle 
shafts must be performed with caution. 
The entire length of the shaft (including 
spline) up the seal journal must pass 
through the seal without cutting of the 
seal element during axle removal or 
installation will result in early seal 
failure. 

1. Remove the wheel cover, wheel and 
tire from the brake drum. 

2. Remove the nuts that secure the 
brake drum to the axle shaft flange, 
then remove the drum from flange. 

3. Working through the hole provided 
in each axle shaft flange, remove the 
nuts that secure the wheel bearing 
retainer plate. Then pull the axle 
shaft assembly out of the axle 
housing (Fig. 1). The brake backing 
plate must not be dislodged. Install 
one nut to hold the plate in place 
after the axle shaft is removed. 


REMOVAL OF REAR WHEEL 
BEARING AND SEAL 


Synthetic seals must not be cleaned, 
soaked or washed in cleaning solvents. 

Removal of the wheel bearings from 
the axle shaft makes them unfit for 
further use. 


1. Loosen the inner retainer ring by 
nicking it deeply with a cold chisel in 
several places (Fig. 2). It will then 
slide off easily. 


2. Remove the bearing from the axle 
shaft with Tool T60K-1225-A. 


3. Whenever a rear axle shaft is 


replaced, the oil seal must be 
replaced. Remove the seal with Tool 
1175-AB and a slide hammer. 


INSTALLATION OF REAR WHEEL 
BEARING AND SEAL 


1. Inspect the machined surface of the 
axle shaft and the axle housing for 
rough or other irregularities which 
would affect the sealing action of the 
oil seal. Check the axle shaft splines 
for burrs, wear or twist. Carefully 


Tool-4235-C £ 


1662-A 


FIG. 1 


Removing Axle Shaft 


FIG. 2 


Removing Rear Wheel 
Bearing Retainer Ring 


11-11-02 


remove апу burrs ог rough spots. 
Replace worn or damaged parts. 
Lightly coat wheel bearing bores 
with axle lubricant. 

Place the bearing retainer plate on 
the axle shaft, and press the new 
wheel bearing on the shaft with the 
tool shown in Fig. 3. Do not attempt 
to press on both the bearing and the 
inner retainer ring at the same time. 
Using the bearing installation tool 
(Tool 4621-A), press the bearing 
inner retainer ring on the shaft until 
the retainer seats firmly against the 
bearing. 

Install the new oil seal with the tools 
shown in Fig. 4. Wipe a small 
amount of oil resistant sealer on the 
outer edge of the seal before it is 
installed. Do not put sealer on the 
sealing lip. 


INSTALLATION OF AXLE SHAFT 


l. 


Carefully slide the axle shaft into the 
housing so that the rough forging of 
the shaft will not damage the oil seal. 
Start the axle splines into the side 
gear, and push the shaft in until the 
bearing bottoms in the housing. 
Install the bearing retainer plate and 
the nuts that secure it. Torque the 
nuts to specification. 

Install the brake drum and the drum 
attaching (Tinnerman) nuts. 

Install the wheel and tire on the 
drum. Install the wheel cover. 


WHEEL HUBS AND BEARINGS—REAR 


AXLE SHAFT FLANGE 


ARBOR PRESS RAM 
aM 


n. 
5 | л F1668-A 


FIG. З Installing Rear Wheel 


Bearing 


Tool 1177 
T66N-1177-A 
T60K-1177-B 


or 


Е1669-С 


FIG. 4 Installing Rear Wheel 


Bearing Oil Seal 
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PART 11-12 Wheel Hubs and Bearings— 
Front Wheel Drive 


Applies to Bronco, Ғ-100, F-250 and Ғ-600 Only 


COMPONENT INDEX COMPONENT INDEX 
12-01 
12.01 


ADJUSTMENTS 


DESCRIPTION 


DESCRIPTION 


Front drive assemblies are available 


for Bronco, F-100, F-250 and F-600 
vehicles. 


DISASSEMBLY AND 
ASSEMBLY 


ADJUSTMENTS 


FRONT WHEEL BEARING 
ADJUSTMENT 


BRONCO AND F-100 


1. 


2. 


Cn 


10. 


Raise the vehicle and install safety 
stands. 

Back off the brake adjusting screw if 
necessary. 

Remove the front hub grease cap 
and the driving hub snap ring (Fig. 
1). 

Remove the splined driving hub and 
the pressure spring. This may 
require a slight prying assist (Fig. 2). 
Remove the wheel bearing lock nut 
and lock ring. 

Using Tool T59T-1197-B and a 
torque wrench, tighten the bearing 
adjusting nut to 50 ft-lbs while 
rotating the wheel back and forth to 
seat the bearing. 

Back off the adjusting nut 
approximately 90 degrees. 
Assemble the lock ring by turning 
the nut to the nearest notch where 
the dowel pin will enter. 

Install the outer lock nut and torque 
to 80-100 ft-Ibs. Final end play of the 
wheel on the spindle should be 0.001 
to 0.010 inches. 

Install the pressure spring and 
driving hub, the driving hub snap 
ring and after applying поп- 
hardening sealer to the seating edge 
of the grease cap, install the grease 


cap. If equipped with free-running 
lock-out hubs, refer to Front Wheel 
Drive Lock-Out Hub Installation. 
Тһе non-lockout type hub is shown 
in Fig. 3. 


11. Adjust the brake if it was backed off. 

12. Remove the safety stands and lower 
the vehicle. 

F-250 

1. Raise the vehicle and install safety 
stands. 

2. Back off the brake adjusting screw, 


FIG. 1 


if necessary. Remove the wheel 
cover, if installed. 


F 1812-A 


Removing Snap Ring 


Remove the front hub grease cap. 
Remove the driving hub retaining 
snap ring and slide the splined 
driving hub from between the axle 
shaft and the wheel hub (Fig. 2). 
Remove the driving hub spacer. (If 
equipped with free running lock-out 
hubs, refer to Front Wheel Drive 
Lock-Out Hub Removal in Group 
15). 

With Tool T59T-1197-B, remove 
the lock nut and lock ring from the 
spindle. 


F 1813-A 


FIG. 2 Removing Splined Driving 


Hub 
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GREASE CAP CORE AND ROLLER 
SPRING 
SNAP RING RETAINER Lock PiN 
SPRING | LOCK RING 


SPLINED DRIVING HUB 


(e 
—e 


LOCK NUT 


OUTER BEARING 


WHEEL BEARING 
ADJUSTING NUT 


HUB AND BRAKE 
DRUM ASSEMBLY 


INNER BEARING CUP 


HUB BOLT 
OUTER BEARING CUP 


FIG. 3 Front Hub Installation—Four-Wheel Drive-non lockout type 


9. 


10. 


Using Tool T59T-1197-B and a 
torque wrench, tighten the bearing 
adjusting nut (Fig. 2, Part 11-02) to 
50 ft-Ib, while rotating the wheel 
back and forth to seat the bearings. 
Back the adjusting nut off 
approximately 90 degrees. Assemble 
the lock ring by turning the nut to 
the nearest notch where the dowel 
pin will enter. 

Install the outer lock nut and torque 
to 80-100 ft-Ibs. Final end play of the 
wheel on the spindle should be 0.001 
to 0.010 inch. 

Install the driving hub, spacer, snap 
ring and hub grease cap. Apply a 
thin coat of non-hardening sealer to 
the setting edge of the grease cap, 
before installation. (If equipped with 
free-running lock-out hubs, refer to 
Front Wheel Drive Lock-Out Hub 
Installation). 

Adjust the brake, if backed off to 
permit drum removal. 

Remove the safety stands and lower 
the vehicle. 


F-600 


l. 


21 


Remove the outer hub cap retaining 
screws, and remove the cap. 
Remove the retaining lock ring (Fig. 
4). 

Remove the retaining screws and 
remove the splined drive plate. 
Bend the tab of the lock washer 
away from the lock nut and remove 
the lock nut (Fig. 5). 

Remove the lock washer and discard 
1t. 

While rotating the wheel back and 
forth to correctly seat the bearings, 
torque the adjusting nut to 50 ft-Ibs. 
Back off the adjusting nut from 1/4 
to 1/3 turn. 

Position a new lock washer against 


FIG. 5 Lock Nut and Washer 
Assembled 


GREASE RETAINER 


59% 


INNER BEARING 
CONE 
AND ROLLER 


WHEEL ASSEMBLY 


F 1300-C 


E2130-A 


E2131-A 


10. 


11. 


12. 


13. 


14. 
15. 


the adjusting nut and apply а film of 
oil to the outer face of the lock 
washer. 

Run the lock nut up against the lock 
washer and torque it to 100-150 ft- 
Ibs. 

Bend one tab of the lock washer over 
the adjusting nut. 

Bend one tab of the lock washer (in 
the opposite direction) over the lock 
nut. Use a blunt tool when bending 
the tabs to avoid making any chips 
which could cause serious bearing 
damage. 

Apply Silastic Sealer to the front and 
rear mounting faces of the splined 
drive plate. 

Position the drive plate, install the 
retaining screws and torque them to 
specifications. 

Install the retaining lock ring. 
Position the outer hub cap and 
install the retaining screws and 
torque them to specifications. 
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REMOVAL AND INSTALLATION 


LOCK-OUT HUB (INTERNAL 
TYPE) 


BRONCO, F-100, F-250 (3300 LB 
AXLE) 


Removal 


1. 


2. 


3. 


Remove the lock-out hub screws and 
washers (refer to Fig. 6). 

Remove the hub ring and the knob. 
Wipe the parts clean. 

Remove the internal snap ring from 
the groove in the hub. 

Remove the cam body ring and 
clutch retainer (as an assembly) 
from the hub. Disassemble the parts. 
Remove the axle shaft snap ring. It 
may be necessary to push inward on 
the gear and pull out on the axle 
with a bolt to make the snap ring 
removal easier. 

Remove the drive gear and clutch 
gear. A slight rocking of the hub 
may make them slide out easier. 


7. Remove the coil spring. 

8. Remove the spring retainer ring. 

Installation 

1. Grease the inner hub with high 
speed grease (Fig. 7). 

2. Install the spring retainer ring, 


PLATE BOLTS 


positioned as shown with recessed 
undercut area going in first. Be sure 
it seats against the bearing (Fig. 8). 


INTERNAL SNAP RING 


ACTUATOR KNOB 


RETAINING 


LOCK-OUT 


HUB SCREW 
WASHERS = 


Install the coil spring with large end 
entering first (Fig. 9). 

Install the axle shaft sleeve and ring 
and the inner clutch ring. Notice 
that the teeth are meshed together in 
a locked position for easy assembly. 
It may be necessary to rock the hub 
back and forth for spline alignment. 
Keep the two gears in locked 
position (Fig. 10). 

Install the axle shaft snap ring. Push 
inward on gear, and if necessary, 
pull out axle shaft with bolt to allow 
clearance in groove for snap ring on 
the axle shaft. Be sure snap ring is 
fully seated in the smap ring groove 
of the shaft (Fig. 11). 

Install the actuating cam body ring 
into the outer clutch retaining ring. 
Assemble into hub (Fig. 12). 
Install the internal snap ring. Be 
sure snap ring is fully seated in the 
snap ring groove of the hub (Fig. 
13). 

Apply a small amount of Lubriplate 
Grease on the ears of the cam (Fig. 
14). 

Apply a small amount of Parker O- 
ring lube in groove of actuating knob 
before assembling outer O-ring (Fig. 
14). 


. Assemble knob in hub ring and 


assemble to axle with knob in locked 


INNER CLUTCH RING 


ACTUATING CAM BODY 


RETAINER KNOB—HUB RING "О" RING 


RETAINER KNOB-HUB RING 


ACTUATOR KNOB “O” RING 


OUTER CLUTCH RETAINING RING 


position. Assemble screws and 

washers alternately and evenly, 

making sure the retainer ring is not 
cocked in the hub. 

11. Torque the six lock-out hub screws 
to 35 to 40 inch pounds. Be sure the 
washers are under each retaining 
screw. At first the lock-out hubs will 
probably seem hard to engage and 
disengage, but after mileage they 
should loosen up for easier 
operation. Either lock-out hub will 
fit either wheel. 

Do not drive vehicle until you are 
sure that both lock-out hubs are engaged 
or disengaged. When vehicle is driven in 
water deep enough to cover the hubs, it 
is recommended that the internal parts 
be disassembled and inspected for 
possible water or dirt. After inspection, 
relubricate all parts before assembly to 
prevent rusting or corrosion. 


LOCK-OUT HUB (EXTERNAL 
TYPE) 


F-250 (3500 LB AXLE) 


Removal 

1. Remove the lock-out hub screws and 
washers (refer to Fig. 15), and 
discard them. 


PRESSURE SPRING 


AXLE SHAFT SLEEVE AND RING 


AXLE SHAFT SNAP RING 


E2298-A 


FIG. 6 Lock-Out Hub Internal Type—Bronco, F-250 (3300 Lb. Axles) Optional F-100 
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FIG. 7 Grease Application 


Loosen the gear hub housing and 
slide away from the hub and drum 
assembly. 

Remove the inner metal gasket (and 
discard it), the gear hub housing, 
and remove and discard the outer 
gasket. Wipe clean the exposed 
parts. 

Remove the snap ring while holding 
pressure on the clutch gear. 

Ease the clutch gear and pressure 
spring out of the assembly. The 
actuator knob should be in the lock 
position for this step. 

Turn the actuator knob to the free 
position. With a drift, drive the lock 
pin out of the assembly. 

Remove the actuating cam from the 
knob. 

Remove the knob retainer snap ring 
and remove the knob from the knob 
retainer. 

Using a capscrew pull out slightly on 
the axle shaft and remove the snap 
ring which retains the bushing and 
inner clutch gear assembly. 


.Remove these parts and 


disassemble. If wear or damage are 
evident on either the inner or outer 
clutch gear they should both be 
replaced as a set. 


Installation 


Before assembling lock-out hubs 


inspect the splines of the axle shaft 
making sure they are free of any 
possible nicks or burrs. 


Threaded screw holes in the wheel 


hub should be cleaned before assembling 
new retainer screws. These holes can be 
cleaned by directing compressed air into 
the threaded holes. 


l. 


Apply a small amount of MOLY XL 
hi-speed grease to the back face and 
the thrust face of the bushing, also to 
the splines of the inner clutch gear. 
Assemble inner clutch gear into 


bushing. Install the bushing and 
inner clutch gear onto axle shaft, 
making sure the splines of the inner 
clutch gear are aligned with the 
splines of the axle shaft, as shown 
(Fig. 16). 

Install a new snap ring. If necessary, 
pull out axle shaft with capscrew to 
allow clearance in groove for snap 
ring on axle shaft. Be sure snap ring 
is fully seated (Fig. 17). 

Apply a small amount of Parker O- 
ring lubricant on the actuator knob, 
making sure knob is completely 
lubricated in the area shown. 
Assemble O-ring onto actuating 
knob. 

Install the actuating knob into the 
knob retainer with arrow pointing to 
free position. Install the knob 
retainer snap ring. Spread snap ring 
with snap ring pliers. Use a small 
screwdriver to position the snap ring 
in the groove of the knob (Fig. 18). 
Install the actuating cam onto the 
knob, aligning ears of the cam with 
the slots of the retainer. Position 
parts on a small piece of wood as 
shown. Assemble the lock pin 
through the groove of the cam and 
holes in the actuating knob. Be sure 
ends of the pin are flush with the 
outside diameter of the cam (Fig. 
19). 

Turn actuator knob to lock position. 
Apply a small amount of MOLY XL 
hi-speed grease to both grooves of 
the cam as shown (Fig. 20). 

Install the pressure spring and outer 
clutch gear.Compress the pressure 
spring by forcing down on clutch 
gear and assemble snap ring. Make 
sure snap ring is secure in the groove 
of the cam. Turn actuator knob to 
free position. Assemble six dished 
washers to the six retainer screws 
exactly as shown (Figs. 21 and 22). 
Install 2 screws with correctly 
positioned washers into the knob 
retainer. This will properly line up 
the parts in steps 9 and 10. Apply a 
small amount of hi-speed grease to 
the outer spline and teeth of the 
outer clutch gear. Remove any 
excess lubricant from the gasket 
surface of the retainer. 

Install a new outer retainer gasket. 
Assemble gear hub housing by 
aligning the splines of the housing 
with those of the outer clutch gear as 
shown. Assemble a new inner 
(metal) gasket on hub housing (Fig. 
23). 


.Position the lock-out hub 


subassembly to axle assembly using 
the two new retainer screws as pilots 
to assure that the holes of the gasket 
are in alignment with the holes of 


the wheel hub. Tighten retainer 
screws to secure the lock-out hub. 
Turn actuator knob to lock position. 


. Install the remaining four new 


retainer screws with washers. 
Tighten screws evenly. Torque to 
30-35 ft-lbs. The lock-out may be 
hard to engage and disengage, 
however after use, they should 
loosen up for easier operation. 
Either lock-out will fit either wheel. 


. Do not drive vehicle until both lock- 


out hubs are either engaged or 
disengaged. 


FIG. 8 Spring Retainer Ring 


Installation 


FIG. 9 Coil Spring Installation 
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FIG. 10 Axle Shaft Sleeve and FIG. 11 Installing Axle Shaft Snap FIG. 12 Installing Cam Body Ring 
ring, and Inner Clutch Ring Ring into the Clutch Retaining 
Installation Ring 


FIG. 13 Installing Internal Snap FIG. 14 Lubrication Areas 
Ring 
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CLUTCH GEAR SNAP RING 
ACTUATING KNOB 


RETAINER SNAP RING 


ACTUATING CAM PIN 


DISHED WASHER INNER CLUTCH GEAR 


INNER (METAL) GASKET 
LOCK-OUT HUB 


RETAINER SCREWS OUTER RETAINER GASKET 


OUTER CLUTCH GEAR 
PRESSURE SPRING 

ACTUATING CAM 

ACTUATING KNOB RETAINER 

ACTUATING KNOB "О" RING 


ACTUATING KNOB 


E2306-A 


FIG. 15 Lock-Out Hub—External Type (F-250-3500 Lb. Axles) 


E2308-A E2309-A NS —] 9... 


FIG. 16 Bushing and Inner Clutch FIG. 17 Snap Ring Installation FIG. 18 


Knob Retainer Snap Ring 
Gear Installation 


Installation 
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FIG. 19 Lock Pin Installation 


E2314-A 


FIG. 22 Dished Washer Assembly 
Detail 


0^ E2312-A 


FIG. 20 Grease Application 


үз 


Е2313-А 


FIG. 21 Pressure Spring and Outer 
Clutch Gear Installation 


E2315-A 


FIG. 23 Assembly Positions of 
Gear Hub Housing and 
Gaskets 


DISASSEMBLY AND ASSEMBLY 


FRONT WHEEL GREASE SEAL 
AND BEARING REMOVAL AND 
INSTALLATION AND/OR 
REPACKING 


Wheel bearing lubricant has been 
changed from sodium base grease to 
lithium base grease. 

Sodium base grease is not 
compatible with lithium base grease and 
should not be intermixed. Therefore, do 
not lubricate front and/or rear wheel 
bearing without first ascertaining the 
type of original wheel bearing lubricant. 
Usage of incompatible bearing 


lubricants could result in premature 
lubricant breakdown. 

If bearing adjustment will not 
eliminate looseness or rough and noisy 
operation, the hub and bearings should 
be cleaned, inspected, and repacked 
with specified wheel grease. If the 
bearing cups or the cone and roller 
assemblies are worn or damaged, they 
should be replaced. 


BRONCO AND F-100 


1. Raise the vehicle and install safety 
stands. 
2. Back off the brake adjusting screw if 


necessary. 


3. Remove the front hub grease cap 


and driving hub snap ring (Fig. 1). 


4. Remove the splined driving hub and 


the pressure spring. This may 
require a slight prying assist (Fig. 2). 


5. Remove the wheel bearing lock nut, 


lock ring, and adjusting nut (Fig. 
24), using Tool T59T-1197-B. 


6. Remove the hub and drum 


assembly. The outer wheel bearing 
and spring retainer will slide out as 
the hub is removed (Fig. 25). 


7. Carefully drive the inner bearing 


cone and grease seal out of the hub 
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FIG. 24 Lock nut, Lock Ring and 


17. 
18. 


Adiusting Nut Removal 


(Fig. 26) using T69L-1102-A. 
Inspect the bearing cups for pits or 
cracks. If necessary, remove them 
with a drift (Fig. 27). If new cups are 
installed, install new bearings. The 
bearings should be lubricated with 
CIAZ-19590-B wheel bearing 
grease. Clean all old grease from the 
hub. Pack the cones and rollers. If a 
bearing packer is not available, work 
as much lubricant as possible 
between the rollers and the cages. 
Position the inner bearing cone and 
roller in the inner cup and install the 
grease retainer. 


. Carefully position the hub and drum 


assembly on the spindle. 


. Install the outer bearing cone and 


roller and the adjusting nut. 


.Using Tool T59T-1197-B and a 


torque wrench, tighten the bearing 
adjusting nut to 50 ft-lbs while 
rotating the wheel back and forth to 
seat the bearings. 


.Back off the adjusting nut 


approximately 90 degrees. 


. Assemble the lock ring by turning 


the nut to the nearest notch where 
the dowel pin will enter. 


. Install the outer lock nut and torque 


to 80-100 ft-Ibs. Final end play of the 
wheel on the spindle should be 0.001 
to 0.010 inches. 


. Install the pressure spring and 


driving hub snap ring and after 
applying non-hardening sealer to the 
seating edge of the grease cap, and 
install the grease cap. If equipped 
with free-running lock-out hubs, 
refer to Removal and Installation for 
the type of hub involved. 

Adjust the brake if it was backed off. 
Remove the safety stands and lower 
the vehicle. 
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FIG. 25 Hub, Drum and Outer 


Bearing Removal 


F-250 


l. 


2. 


Raise the vehicle and install safety 
stands. 
Back off the brake adjusting screw, 
if necessary. Remove the wheel 
cover, if installed. 
Remove the front hub grease cap. 
Remove the driving hub retaining 
snap ring (Fig. 2, Part 11-02) and 
slide the splined driving hub from 
between the axle shaft and the wheel 
hub. Remove the driving hub spacer. 
If equipped with free-running lock- 
out hubs, refer to Removal and 
Installation for the type of hub 
involved. 
With Tool T59T-1197-B, remove 
the lock nut, washer, and wheel 
bearing adjusting nut (Fig. 3) from 
the spindle. Remove the wheel, hub 
and drum as an assembly. The wheel 
outer bearing will be forced off the 
spindle at the same time. Protect the 
spindle and inner bearing cone from 
dirt. 
Remove the grease retainer and the 
inner bearing cone and roller 
assembly from the hub with Tool 
1175AB, and T50T-100-A. Discard 
the grease retainer. 
Clean the lubricant off the inner and 
outer bearing cups with solvent and 
inspect the cups for scratches, pits, 
excessive wear, and other damage. If 
the cups are worn or damaged, 
remove them with a drift. 
Thoroughly clean the inner and 
outer bearing cones and rollers with 
solvent, and dry them thoroughly. 
Do not spin the bearings with 
compressed air. 

Inspect the cone and roller 


assemblies for wear or damage, and 
replace them if necessary. The cone and 
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FIG. 26 
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Inner Bearing Cone and 
Grease Seal Removal 


roller assemblies and the bearing cups 
should be replaced as a unit if damage to 
either is encountered. 


8. 


Thoroughly clean the spindle and 
the inside of the hub with solvent to 
remove all old lubricant. 

Cover the spindle with a clean cloth, 


and brush all loose dust and dirt from 
the brake assembly. To prevent getting 
dirt on the spindle, carefully remove the 
cloth from the spindle. 


9: 


10. 


12. 


13. 


14. 


If the inner bearing cup was 
removed, install the cup or a new 
cup in the hub. Be sure to seat the 
cup properly in the hub. 

Install the outer bearing cup in the 
hub with a suitable tool. Be sure the 
cup is properly seated in the hub. 


. Pack the inside of the hub with 


CIAZ-19590-B lubricant. Add 
lubricant to the hub only until the 
grease is flush with the inside 
diameter of both bearing cups. 

All old grease should be completely 
cleaned from the bearings before 
repacking them with new grease. 
Pack the bearing cone and roller 
assemblies with CIAZ-19590-B 
lubricant. А bearing packer is 
desirable for this operation. If a 
packer is not available, work as 
much lubricant as possible between 
the rollers and cages. Lubricate the 
cone surfaces with grease. 

Place the inner bearing cone and 
roller assembly in the inner cup, and 
install the new grease retainer. Be 
sure that the retainer is properly 
seated. Coat the grease retainer 
sealing lip with a liberal amount of 
CIAZ-19590-B lubricant. 

Install the wheel, hub, and drum 
assembly on the wheel spindle. Keep 
the hub centered on the spindle to 
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prevent damage to the grease 
retainer or the spindle threads. 


. Install the wheel outer bearing cone 


and adjusting nut. Adjust the front 
wheel bearings as detailed in 
Adjustments under Front Wheel 
Bearing Adjustment. 


F-600 


Remove the wheel and tire from the 
hub and drum. Remove the outer 
hub cap retaining screws, and 
remove the cap. 

Remove the retaining lock ring (Fig. 
3). 

Remove the retaining screws апа 
remove the splined drive plate. 
Bend the tab of the lock washer 
away from the lock nut and remove 
the lock nut (Fig. 4). 

Remove the lock washer and discard 
it. 

Remove the adjusting nut. 

Remove the hub and drum carefully 
from the spindle. Cover the spindle 
to protect it from dirt and foreign 
material. If the drum is difficult to 
remove, back off the brake 
adjustment to provide clearance. 
Carefully remove the inner bearing 
and seal. 

Clean the bearing recess and using а 
suitable solvent, clean the bearings. 
Do not spin dry with compressed air. 


Repack the bearings with grease 
after drying thoroughly. Inspect the 
bearing cups. If cracked, pitted, or 
otherwise damaged, they should be 
replaced. If they are replaced, the 
bearings should also be replaced. 


. The cups can be removed using a 


hammer and a drift. 


. Install the new cups using Tool 


T68T-1174-AB for the inner bearing 
cup and Tool T68T-1173-AB for the 
outer bearing cup. 


. Install the inner bearing, lubricate 


and install the grease seal using Tool 
T68T-1173-AC. 


. Position the hub and drum on the 
spindle. 
. Install the outer bearing and the 


adjusting nut. Install the wheel and 
tire on the hub and drum. 


. While rotating the wheel back and 


forth to correctly seat the bearings, 
torque the adjusting nut to 50 ft-Ibs. 


. Back off the adjusting nut from 1/4 


to 1/3 turn. 


. Position a new lock washer against 


the adjusting nut and apply a film of 
oil to the outer face of the lock 
washer. 


. Run the lock nut up against the lock 


washer and torque it to 100-150 ft- 
Ibs. 


. Bend one tab of the lock washer over 


the adjusting nut. 


. Bend one tab of the lock washer (in 


2 


22. 


23, 
24. 


the opposite direction) over the lock 
nut. Use a blunt tool when bending 
the tabs to avoid making any chips 
which could cause serious bearing 
damage. 


. Apply Silastic Sealer to the front and 


rear mounting faces of the splined 
drive plate. 

Position the drive plate, install the 
retaining screws and torque them to 
specifications. 

Install the retaining lock ring. 
Position the outer hub cap and 
install the retaining screws. 
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FIG. 27 Bearing Cup Removal 
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PART 11-14 Wheel Hubs and Bearings— Rear 
(Full Floating Axle) 


Applies to All 250 and Higher Series Vehicles 


COMPONENT INDEX COMPONENT INDEX 


DESCRIPTION 14-01 DISASSEMBLY AND ASSEMBLY 


MUST BE FLUSH WITH 
END OF HUB W/LIP 
SPRING SIDE INTO HUB 


DESCRIPTION 


. WIPE SEAL LIP 
On all the full-floating axle wheel SURFACES WITH GREASE 
hubs with tapered roller bearings, a seal PRIOR TO ASSEMBLY 


is installed behind the inner bearing to 
keep the wheel bearing lubricant from 
the brake lining and brake drum (Figs. 
l апа 2). 

The wheel bearings аге packed with 
wheel bearing lubricant (C1AZ-19590- 
B) to provide initial lubrication until GASKET — LOCKNUT 
axle lubricant flows into the wheel hubs 
and bearings during vehicle operation. 
On these axles the wheel hub is vented 
through the axle housing vent. The seal 
assembly (500-9000 Series) mounts on 
the wheel hub and seals on a wear sleeve aos 1240 
(wiper) which is installed on the axle MN 
housing tube (Fig. 2). 

The wear sleeves (500-9000 Series) 
must be installed squarely on the axle 
housing using the appropriate tools 
(Fig. 3). Do not use heat on the wear 


Е BEARING 


1240 BRAKE А55Ү. 


2210 


LOCKNUT WIPE SEAL DIAMETER 
j GREASE PRIOR TO 
ASSEMBLY 
BEARING 


LOCKWASHER 
BOLT 


Е 1972-А 
FIG. Т Rear Wheel Hub—Dona Full-Floating Axle—Models 60, 60-3E, and 70 


SPIDER AND 
DRUM А55Ү. 
1113 


WHEEL ASSY. 


„өе М 
SUME INNER SEAL А “>; 
1043 Ws QV é 
GASKET Hy 
1144 : 


pee INNER СОМЕ AND 
: ROLLER ASSEMBLY 
1244 


INNER CONE AND 
ROLL ER ASSY. 
1244 


OUTER CONE AND 
ROLLER ASSY. 
4221 
NUT ASSY. 

LOCK WASHER 4255 
1124 
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FIG. 2 Typical Rear Wheel Hub—Full-Floating Axle— 500-9000 Series 
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sleeves to facilitate installation. Use the 
proper tool as shown in Fig. 3. The 
sleeves are designed with flanges to 
eliminate the possibility of installing the 
sleeves backwards. Although 
preservative has been applied to the 
wear sleeve prior to packaging, a light 
oil (SAE-10 or its equivalent) should be 
applied to the wear sleeve to facilitate 
assembly of the sleeve to the axle 
housing. After installation of the wear 
sleeve, the clearance between the end of 
the wear sleeve and inner wheel bearing 
shoulder should be 0.010 to 0.025 inches 
(Fig. 2). 

The seal assembly is to be installed 
in the wheel hub. The garter spring 


should be checked to assure the spring is 
in the spring groove behind the primary 
seal lip after the seal is in position. 
Before installing the wheel, apply grease 
(C1AZ-19590-B) between the lips of the 
seal. 

The wheel bearing must be 
thoroughly cleaned and repacked with 
lithium base grease (C1AZ-19590-B) 
before installing the wheel assembly. 

To prevent damage to the primary 
and secondary lips of the seal assembly, 
a locator sleeve or tool should be used to 
guide the hub and drum onto the axle. A 
new seal assembly must be installed 
whenever a wheel is removed. 


WEAR SLEEVE 
REPLACER TOOL 


WEAR SLEEVE 
TOOL IDENTIFICATION 
DRIVE WITH SOFT 

FACED HAMMER 
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FIG. 3 Tool Application of Wear 
Sleeve (Wiper) Installation 


DISASSEMBLY AND ASSEMBLY 


BEARINGS, CUPS AND SEALS 


F-250, (4 X 2 AND 4 X 4), F-350, E- 
300, P-350, AND P-400 SERIES 


1. Set the parking brake and loosen the 
axle shaft retaining bolts (Fig. 1). 

2. Raise the rear wheels off the floor 
and place work stands under the 
rear axle housing so that the axle is 
parallel with the floor. Back off the 
rear brake adjustment, if necessary. 

3. Remove the axle shaft retaining 
bolts and discard them. 

4. Remove the axle shaft and discard 
the gasket. 

5. Remove the wheel lock nut, lock 
washer and wheel bearing 
adjustment nut using Tool Т70Т- 
4252-D, or T70T-4252-E. Under no 
condition should the lock nut be 
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FIG. 4 Typical Wheel Jack 


removed with a chisel. Discard the 
lock washer. 

6. With thetype of wheel jack shown in 
Fig. 4, raise the wheel to the point 
that all weight is removed from the 
wheel bearings. Remove the outer 
bearing cone. Now, pull the wheel 
assembly straight out and away 
from the axle. 

7. Thoroughly clean the spindle of the 
axle housing. 

8. With a brass drift, and care to 
prevent damaging the bearing cage, 
drive the inner bearing cone and 
inner seal out of the wheel hub. 

9. Clean all old grease and axle 
lubricant out of the wheel hub. 

10. Inspect the bearing races and rollers 
for pitting, galling or erratic wear 
patterns. Inspect the rollers for end 
wear. Replace the bearings if worn 
or damaged. 

11. If the bearing cups are to be 
replaced, drive them out with a brass 
drift. Install the new cups with a tool 
such as OTC 27797. 

12. Check for proper seating of the new 
bearing cups by trying to insert a 
0.0015 inch feeler gauge between the 
cups and the wheel hub. 

13. Pack each bearing cone and roller 
assembly with a bearing packing 
tool using C1AZ-19590-B (ESA- 
МІС?5-В) long life lubricant. 

14. Place the inner bearing cone and 
roller assembly in the wheel hub. 
Install a new hub inner Seal using 
Tool T73T-1190-A. 

15. Position the wheel assembly at the 
axle housing. Wrap the threads of 
the spindle with electricians tape. 
Carefully slide the wheel assembly 


straight (to avoid seal damage) onto 
the axle housing spindle. Remove 
the electricians tape. 

16. Install the outer wheel bearing and 
start the bearing adjuster nut. 
Remove the wheel jack. 

17. Torque the adjusting nut to 50-80 ft- 
lbs while rotating the wheel. Back 
off (loosen) the adjusting nut 3/8 of 
a turn using Tool T70T-4252-D or 
T70T-4252-E. 

18. Install a new lock washer coated 
with axle lube and smooth side out. 
Install the lock nut (Tool Т70Т- 
4252-D or T70T-4252-E). Torque 
the lock nut to 90-110 ft-Ibs. With 
the lock nut at proper torque, the 
wheel assembly must rotate freely 
and with an end play of 0.001-0.010 
inch.Be sure of this specification. 
Check it closely with suitable dial 
indicator set up. Do not preload the 
bearings. 


FIG. 5 Axle Shaft Removal— 
Tapered Dowels 
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AXLE SHAFT FLANGE HAS 
TWO %-11 THREADS 


MADE FROM 
А НАТ STEEL 
BAR WITH 

16 INCH 

HOLE AND А 
58-11 X 2% 
INCH BOLT 
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FIG. 6 Axle Shaft Puller 


19. With a satisfactory end play and 
freely turning wheel bend two lock 
washer tabs inward over flats of the 
adjusting nut and two tabs outward 
over flats of the lock nut. 

20. Install the axle shaft, new axle flange 
gasket, lock washers and new axle 
shaft retaining bolts. Torque the 
lock bolts to 40-50 ft-lbs. 

21. Adjust the brakes. Then, remove the 
work stands and lower the vehicle. 


500-9000 SERIES 


1. Release the parking brake and 
loosen the axle shaft stud nuts. 

2. Raise the rear wheels off the floor 
and place the work stands under the 
rear axle housing so that the axle is 
parallel with the floor. Back off the 
rear brake adjustment. 

3. Remove the axle shaft stud nuts. 

4. Iftapered dowels are installed in the 
axle shaft flange, place a drift in the 
center of the flange and strike it 
sharply to loosen the dowels (Fig. 5). 
Remove the axle shaft. 

On axles where tapered dowels are 
not used, two puller threads (5/8-11) are 
provided in the axle shaft flange. These 
axle shafts may be pulled with a slide 
hammer installed in the puller threads 
or with the type of tool shown in Fig. 6. 
This tool can be made from a piece of 
flat steel bar with an 11/16 inch hole in 
it, and a 2 1/4 inch long 5/8-11 bolt. As 
the bolt is turned clockwise, the axle 
shaft flange is pulled away from the 
wheel hub. If the thread load becomes 
excessive when pulling an axle shaft, 
install a second puller on the opposite 
side of the flange, if so equipped. 

5. Bendthe lock washer tab away from 
the lock nut, and then remove the 
lock nut, lock washer, and the 
adjusting nut. 

6. With the type of wheel jack shown in 
Fig. 4, raise the wheel to the point 


that all wheel weight is removed 
from the wheel bearings. Remove 
the outer bearing cone. Now, pull 
the wheel straight out and away 
from the axle. 

7. Inspect the inner seal wear sleeve on 
the axle housing spindle for signs of 
wear or pitting. If necessary to 
replace the wear sleeve, use a 
hammer and a cold chisel. Being 
careful not to damage the seal 
journal of the axle housing, make 
two evenly spaced indentations in 
the wear sleeve surface and slip the 
wear sleeve off the axle housing. 
Thoroughly clean the spindle of the 
axle housing. Then, position a new 
proper size wear sleeve squarely to 
the axle housing spindle and, with 
the use of proper driving tool (Fig. 
3), and a soft faced hammer, drive 
the wear sleeve on the axle housing 
spindle until it seats evenly against 
the shoulder of the seal journal of 
the spindle. A light coating of S.A.E. 
10 oil should be applied to the inner 
surface of the wear sleeve to 
facilitate assembly of the wear sleeve 
to axle housing. 

8. With a piece of hard wood which 
will just clear the outer bearing cup, 
or a brass drift, carefully drive the 
inner bearing cone and inner seal out 
of the wheel hub. 

9. Clean all the old grease or axle 
lubricant out of the wheel hub. 


10. Inspect the bearing races and rollers 
for pitting, galling, and erratic wear 
patterns. Inspect the rollers for end 
wear (Fig. 7). 

11. If the bearing cups are to be 
replaced, drive them out with a drift. 
Install the new cups with the tool 
shown in Fig. 8 or press them in. 

12. Check for proper seating of the new 
bearing cups by trying to insert a 
0.0015 inch feeler gauge between the 
cup and the wheel hub. 

13. Pack each bearing cone and roller 
assembly with a bearing packer tool. 


FIG. 7 Roller Bearing End Wear 


Tool — T53T-1239-A 


Tool - T53T-1239.A, 
Detail 


BEARING CUPS 


C-WASHER 


Tool — T53T- 
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FIG. 8 Installing Bearing Cup 


14. Place the inner bearing cone and 
roller assembly in the wheel hub, 
and then install a new hub inner seal. 

15. Apply a light film of CIAZ-19590-B 
(ESA-MIC75-B) to the axle spindle; 
then position a seal protector tool 
over the axle spindle threads. 

16. Position the wheel assembly at the 
axle housing. Carefully slide the 
wheel assembly straight (to avoid 
seal damage) onto the axle housing 
spindle. Then, remove the seal 
protector from the axle spindle. 

17. Install the outer wheel bearing and 
start the bearing adjuster nut. 
Remove the wheel jack. 

18. 11000-17500 Ib. Single Rear Axles 
and 30000 Ib. Tandem Rear Axles: 
Torque the adjusting nut to 140 ft- 
Ibs while rotating the wheel to seat 
the bearings. Back off (loosen) the 
adjusting nut 1/2 turn; then, torque 
the adjusting nut again to 50 ft-lbs 
while rotating the wheel. Back off 
(loosen) the adjusting nut 1/3 turn. 
Install the lock washer. Back off the 
adjusting nut, if necessary to align 
the lock washer hole with the dowel 
pin. Install the lock nut and tighten 
to 125 ft-lbs. The wheel assembly 
must rotate freely and with an end 
play of 0.001 to 0.010 inch. Do not 
preload the bearings. 

All Other Single and tandem Rear 
Axles: Torque the adjusting nut to 185 
ft-lbs while rotating the wheel to seat 
the bearings. Back off (loosen) the 
adjusting nut 1/2 turn; then, torque the 
adjusting nut again to 50 ft-lbs while 
rotating the wheel. Back off (loosen) the 
adjusting nut 1/6 turn. 

19. Install a new lock washer and select 
a tab which is centered on one of the 
adjusting nut flats. 

Remove the lock washer and bend 
this tab approximately 45 degrees such 
that the final bend will fit flush on the 
nut. Reinstall the lock washer. Install 
the lock nut and torque it to 125 ft-lbs 
(Fig. 9). With the lock nut at proper 
torque, the wheel assembly must rotate 
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freely and with an end play of 0.001- 
0.010 inch. Do not preload the bearings. 
Bend the pre-bent lock washer tab flush 
against the flat of the adjusting nut. 
Bend another tab flush on the lock nut. 
Do not use a chisel or other sharp tool 
to bend the tabs as metal chips could 
work into the bearings. 

20. Install the axle shaft, a new gasket, 
lock washers and axle shaft retaining 
nuts. Torque the nuts to 
specifications. 

21. Adjust the brakes. Then, remove the 
work stands and lower the vehicle. 


MEDIUM, HEAVY AND EXTRA 
HEAVY VEHICLES (OIL 
LUBRICATION) 


Stemco Seals available as regular 
production options, provide sealing 
where oil is used for bearing lubrication. 
The tools required for Stemco Seal 
Installation are only available from the 
Stemco warehouse. Refer to 
specifications for the tooling required. 
Fig. 10 illustrates a rear wheel Stemco 
Seal installation. 


Rear Hub Seal Installation 


1. 
2. 


Thoroughly clean (һе axle spindle. 
If the spindle shoulder is scored or 
pitted apply a thin coat of Permatex 
No. 2. 

Position the axle ring and drive it 
into position flush with the inner 
bearing shoulder using the correct 
tool. Procedures vary with different 
applications. Refer to the 
instructions packed with each seal 
set. 

Remove all burrs and protrusions 
from the oil seal area of the wheel 
hub. 

Pack the inner bearing cone with 
CIAZ-19590-B (ESA-MIC75-B) 
and position it in the bearing cup. 
Position the oil seal at the mouth of 
the bore and drive it squarely into 
position using the correct tool. The 
seal must be evenly bottomed. 
Take special care not to damage the 
oil seal while installing the wheel. 
Fill the wheel cavity with oil before 
installing the outer bearing. 


9. Pack the outer bearing with M1C75- 
B and install it and then adjust the 
bearings as outlined in step 18, 
under 500-900 series. 

10. Inspect axle shaft gasket mating 
surfaces for nicks, burrs, and dirt; 
then install the axle shaft. 

11. Check the rear axle lube level and 
add oil if required. 
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FIG. 9 Insalling Lock Nut 
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FIG. 10 Rear Seal Installation (Stemco) 


SPECIFICATIONS 


SPECIAL SERVICE TOOLS STEMCO(D 
Ford Seal Kit Part No. 


Ford Seal Kit Part Name 


Stemco Tool No. 
5008-5308 


DOHZ1175A 
D0HZ-1175 B 5002-5011 


DOHZ-1175-C 
DOH2-1175 D 
D0HZ-1175 E 5071-5391 
DOHZ-1175 Е 5076 -5399 
(D Kits оп this page consist of one axle cinq and one seal for just one wheel, 


5074 - 5383 


5072-5397 


Kit — Oil Seal 
Inner Rear Wheel 


СЕ2330-А 
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PART 12-01 General Hydraulic Brake Service 


COMPONENT INDEX 
Applies to Models as Indicated 


LT-800-900, 
8000,9000 


1-08 


ШІП 
ШЕН ШЕК ШЕЛ БН KEEN ee 


All Models 
Econoline & 
B-500-750, 
6000-7000 
F-500-750, 
L-800-900 
C-550-900, 
6000-7000 
C-900,C-8000 
CT800-900 
LN-500-900, 
8000-9000 
LN-800-900,8000- 
9000 LNT Series 
W & WT Series 


L 


BRAKE BOOSTER 


Push Rod Adjustment 


Тәң —— —[ | 
BRAKE CYLINDER Ж 
BRAKE DRUM 


01-08)0 


01-1 


a | 


BRAKE PEDAL 


Adjustment m 
: | BRAKE SHOE AND LINING 
Overhaul. 01-13 


| || š EE ne" 


со 


NO 
= 
= 


01-11/01-1101-1 101-1 101-11 МА |01-1101-1| N/A 01-11 МА | 
(01-09 01-09 01-09 01-09 01-09| М/А |01-09]01-09] М/А J01-09| МА | 
1.08/01-08/01-08|01-08|01-08) N/A [01-08]01-08| N/A [01-08] N/A | 
01-08 (01-08 01-08 01-08 1-08] N/A |01-08]01-08] N/A |01-08| N/A | 
01-10 
4 


BRAKE SYSTEM 
Description 01-0 


Hydraulic Line Repair | 


| orn 
[Manual Bleeding | oo 
01-08 
8 
| 0707-10007-10007-1001-1001-10 N/A. 11001204 N/A 0120, NA | 
8(1:08(01:08(01:810108/01:081 М/А [or-oejor-o8| NA (01:08) М/А | 


D 
Preliminary Checks | [04 
I PesuweBedn — — | —] 
ШЕ 
DISC BRAKES 
Cleaning and Inspection N/A | N/A | N/A | N/A |01-13| N/A | N/A | N/A | N/A | N/A | N/A | N/A 


01. 
01- 


0 


= 


о | о 
= 
= 
со 


e 


Warning Light Test 
MASTER CYLINDER 
Cleaning and Inspection 01-1 01-14 01-14) N/A N/A |01-14| М/А 
PRESSURE DIFFERENTIAL VALVE 
N/A N/A N/A 


Centralizing 
A page number indicates that the item is for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s) listed. 
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DESCRIPTION 


Hydraulically operated service 
brakes are standard equipment on all 
100 through 800 Series and on some 900 
Series trucks. 

Automatic brake shoe adjusters are 
used on all 100 thru 900 Series trucks 
with hydraulic brakes. 

A dual-master cylinder brake 
system (Figs. 1 through 4) is used as 
standard equipment on F-100 through 
F-350, E-100 through E-300, Bronco, 
and P-350-400 vehicles. The dual master 
cylinder is also used on F-500, L-900, 
LN-600-750, Е-6000-7000, LN-6000- 
7000, C-6000-7000 and B-500-750 
Series vehicles equipped with split 
hydraulic brakes. 

Front Disc Brakes are used on F-100 
through F-350 4 x 2 trucks. 

The standard hydraulic brake 
system on some vehicles may be assisted 
by a vacuum booster installed as either 
standard or optional equipment. Service 
information on the vacuum booster 
units is given in Parts 12-50, 12-52, 12- 
53, 12-54, and 12-60. 

The dual, master cylinder contains à 
double hydraulic cylinder with two fluid 
reservoirs, two hydraulic pistons (a 
primary and secondary) and two 
residual check valves, located in the 
outlet ports (Fig. 5). 

On all 100 through 400 Series 


Vehicles, the master cylinder front 
(secondary) outlet port is connected to 
the rear (secondary) hydraulic circuit 
and the rear (primary) brake outlet port 
(nearest the dash panel) is connected to 
the primary (front) hydraulic circuit. 

On all 100 through 400 Series 
vehicles, the dual master cylinder 
primary (rear) piston actuates the front 
wheel brakes. The secondary (front) 
piston actuates the rear wheel brakes. 

The master cylinder primary and 
secondary pistons function together. 

On 500-900 Series trucks with a split 
hydraulic system, each of the two lines 
from the dual-master cylinder actuates 
one brake cylinder at each wheel (front 
and rear) for vehicles with 15 by 3-inch 
front brakes. On vehicles with 14 by 2 1/ 
2-inch front duo-servo brakes, the single 
brake cylinders in both front wheels are 
actuated by one line that also operates 
one cylinder at each rear wheel. The line 
from the other master cylinder outlet 
port actuates the remaining brake wheel 
cylinder at each rear wheel. 

Brake lines (tubes) are connected 
from the brake master cylinder primary 
and secondary system outlet ports to the 
pressure differential valve assembly 
(Figs. 5 and 6). The electrical brake 
warning switch, and the brake lines 
(tubes) leading from the differential 
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with Dash-Mounted Booster 


valve assembly to the front and rear 
wheel brake cylinders are also shown in 
Figs. 6 and 7. 


SINGLE MASTER CYLINDER 
BRAKE SYSTEM—500-900 SERIES 


The standard hydraulic brake 
system C-Series models is equipped with 
a single master cylinder and internal 
expanding shoe drum brakes at all 
wheels. On all models except P-500, the 
drum brakes are self adjusting. 

The standard hydraulic brake 
system on some trucks is assisted by a 
vacuum booster which may be installed 
as either standard or optional 
equipment. 


DRUM BRAKES 


АП Ford truck models equipped 
with hydraulic brakes have internal 
expanding shoes, except the F-100 
through F-350 series which are 
equipped with front disc brakes. The 
different types of brake assemblies vary 
in the way that the shoes are anchored, 
in the number of wheel cylinders used at 
each wheel, and in the number of pistons 
in the wheel cylinder. 

In the single anchor type, both brake 
shoes are mounted to the same anchor 
and are actuated by one wheel cylinder. 
In the duo-servo, single anchor brake, 
the wheel cylinder has two pistons. One 
piston exerts force against the upper end 
of the primary shoe; the other piston 
exerts force against the upper end of the 
secondary shoe (Figs. 7 and 8). 

In the double anchor type, each shoe 
is mounted to a separate anchor. The 
shoes are actuated by one duo-servo 
(two piston) cylinder at the upper end. 

The front wheels of some trucks are 
equipped with two cylinders, each 
having one piston. The piston in one 
cylinder exerts force against one end of 
one shoe; the piston in the other cylinder 
exerts force against the opposite end of 
the other shoe. 

The rear wheels of some vehicles are 
equipped with two cylinders, each 
having two pistons (four pistons total). 
Each of the four pistons exert force 
against one end of one shoe (Fig. 9). 
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TESTING 


BRAKE SYSTEM PRELIMINARY 
CHECKS 


1. Always check the fluid level in the 
brake master cylinder reservoir(s) 
before performing the test 
procedures. If the fluid level is not 
within 1⁄4 inch of the top of the 
master cylinder reservoirs, add Ford 
Brake Fluid-Extra Heavy Duty-Part 
Number C6AZ-19542-A (ЕЅА- 
M6C25-A) for all brake 
applications.The extra heavy duty 
brake fluid is colored blue for 
identification purposes. Do not mix 
low temperature brake fluids with 
the specified brake fluid. 

Push the brake pedal down as far as 
it will go. If the pedal travels more than 
halfway between the released position 
and the floor, adjust the brakes. If the 
vehicle is equipped with automatic 
brake adjusters, several sharp brake 
applications while backing up may be 
necessary to adjust the brakes. 

Road test the vehicle and apply the 
brakes at a speed of about 20 mph to see 
if the vehicle stops evenly. It not, the 
brakes should be adjusted. Perform the 
road test only when the brakes will 
apply and the vehicle can be safely 
stopped. 


DUAL BRAKE WARNING LIGHT 
SYSTEM TESTS 


1. Turn the ignition switch to the ACC 
or ON position. If the light on the 
brake warning lamp remains on, the 
condition may be caused by a 
shorted or broken switch, grounded 
switch wires or the differential 
pressure valve is not centered. 
Centralize the differential pressure 
valve as outlined under Hydraulic 
System Bleeding and Centralizing of 
the Differential Valve in this Section 
of the manual. If the warning light 
remains on, check the switch 
connector and wire for a grounded 
condition and repair or replace the 
wire assembly. If the condition of 
the wire is good, replace the brake 
warning lamp switch. 


2. Turm the ignition switch to the start 
position. If the brake warning lamp 
does not light, check the light and 
wiring and replace or repair wiring 
as necessary. 

When both brake systems are 
functioning normally, the equal pressure 
at the pressure differential valve during 
brake pedal application keeps the valve 
centered. The brake warning light will 
be on only when the ignition key is in the 

START position. 

3. If the brake warning lamp does not 
light when a pressure differential 
condition exists in the brake system, 
the warning lamp may be burned 
out, the warning lamp switch is 
inoperative or the switch to lamp 
wiring has an open circuit. Check 
the bulb and replace it, if required. 
Check the switch to lamp wires for 
an open circuit and repair or replace 
them, if required. If the warning 
lamp still does not light, replace the 
Switch. 


POWER BRAKE FUNCTION TEST 


With the engine stopped, eliminate 
all vacuum from the system by pumping 
the brake pedal several times. Then push 
the pedal down as far as it will go, and 
note the effort required to hold it in this 
position. If the pedal gradually moves 
downward under this pressure, the 
hydraulic system is leaking and should 
be checked by a hydraulic pressure test. 

With the brake pedal still pushed 
down, start the engine. If the vacuum 
system is operating properly, the pedal 
will move downward. If the pedal 
position does not change, the vacuum 
system is not operating properly and 
should be checked by a vacuum test. 


FRAME-MOUNTED VACUUM 
BOOSTER CHECK VALVE TEST 


Disconnect the line from the bottom 
of the vacuum check valve, and connect 
a vacuum gauge to the valve. Start the 
engine, run it at idle speed, and check 
the reading on the vacuum gauge. 


The gauge should register 17-19 
inches with standard transmission and 
14-15 inches in Drive range if equipped 
with an automatic transmission. Stop 
the engine and note the rate of vacuum 
drop. If the vacuum drops more than 
one inch in 15 seconds, the check valve 
is leaking. If the vacuum reading does 
not reach 18, or is unsteady, an engine 
tune-up is necessary. 

Remove the gauge and reconnect the 
vacuum line to the check valve. 


VACUUM BOOSTER 
TEST—DIAPHRAGM TYPE 


This procedure can be used to test all 
diaphragm boosters which are equipped 
with a pipe thread outlet on the 
atmosphere portion of the diaphragm 
chamber. 

Remove the pipe plug from the rear 
half of the booster chamber, and install 
a vacuum gauge. Start the engine and 
run it at idle speed. The gauge should 
register 18-21 inches of vacuum. 

l. With the engine running, depress the 
brake pedal with enough pressure to 
show a zero reading on the vacuum 
gauge. Hold the pedal in the applied 
position for one minute. Any 
downward movement of the pedal 
during this time indicates a brake 
fluid leak. Any kickback (upward 
movement) of the pedal indicates 
brake fluid is leaking past the 
hydraulic piston check valve. 

2. With the engine running, push down 
on the brake pedal with sufficient 
pressure to show a zero reading on 
the vacuum gauge. Hold the pedal 
down, and shut the engine off. 
Maintain pedal position for one 
minute. А kickback of the pedal 
indicates a vacuum leak in the 
vacuum check valve, in the vacuum 
line connections, or in the booster. 
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ADJUSTMENTS 


AIR CHECK BOOSTER PUSH ROD 
ADJUSTMENT—MIDLAND ROSS 
BOOSTER (DASH-MOUNTED) 


Whenever the master cylinder or 
booster has been repaired or replaced, 
the brake system must be checked for 
proper return flow of hydraulic brake 
fluid from the wheel cylinders to the 
reservoir of the master cylinder. This 
check will assure that the brake booster 
to master cylinder push rod is properly 
adjusted to allow the master cylinder 
compensating valve to open when the 
brake pedal is in the fully released 
position. 

The air check is made after the brake 
booster and master cylinder has been 
installed and before the master cylinder 
hydraulic line connection is made and 
the reservoir is filled with brake fluid. 
1. Connect the brake vacuum line to 

the vacuum booster, if required. 

Start the engine. 

2. Carefully position the nozzle of an 
air hose to the master cylinder 
discharge port. Place a hand over 
the master cylinder reservoir and 
apply air pressure through the air 
hose nozzle. 

Be careful not to allow dirt to enter 
into the system. 

If free passage air pressure is felt on 
the hand located over the master 
cylinder reservoir, the brake booster 
push rod is properly adjusted. 

If no air pressure is felt on the hand 
located over the reservoir, the master 
cylinder must be removed and the push 
rod length shortened. To shorten the 
push rod length, turn the acorn-type 
screw on the brake booster push rod 
inward, one turn at a time, until the air 
check shows the brake master cylinder 
compensating valve is open. 


BRAKE PEDAL ADJUSTMENT 


On dual-brake master cylinder or 
brake mounted vacuum booster 
equipped vehicles, the brake systems are 
designed to permit full stroke of the 
master cylinder when the brake pedal is 
fully depressed. A brake pedal clearance 
adjustment is not required. 

In order to release the brakes, fluid 
in a hydraulic brake system must flow 
back to the master cylinder when pedal 
pressure is released. A port is provided 
in the master cylinder to allow this flow, 
but the piston must move back far 
enough to expose the return port. To be 
sure that this will always happen, free- 
travel is built into the pedal linkage on 
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standard and on frame-mounted booster 
systems. This free-travel prevents the 
piston from becoming trapped in a 
partially released position. Pedal free 
travel is not always perceptible in dash- 
mounted booster systems, however, 
because the operating clearance for the 
piston is adjusted at the booster push- 
rod, rather than the pedal linkage. 
(Refer to Parts 12-50, 12-52 and 12-58 
for instructions on dash-mounted 
booster push rod adjustments). 


FRONT DISC BRAKES F-250 AND 
F-350 


The front disc brake assembly is 
designed so that it is inherently self- 
adjusting. Refer to Part 12-24. 


HYDRAULIC SYSTEM BLEEDING 


When any part of the hydraulic 
system has been disconnected for repair 
or replacement, air may get into the 
lines and cause spongy pedal action. 
This requires the bleeding of the 
hydraulic system after it has been 
properly connected to be sure all air is 
expelled from the brake cylinders and 
lines. The hydraulic system can be bled 
manually or with pressure bleeding 
equipment. 

When bleeding the brake system, 
bleed one brake cylinder at a time, 
beginning at the cylinder with the 
longest hydraulic line first. If the brake 
assembly is equipped with two 
cylinders, always bleed the upper 
cylinder first. Keep the master cylinder 
reservoir filled with the specified C6AZ- 
19542-A extra heavy duty brake fluid 
during the bleeding operation, Never 
use brake fluid which has been drained 
from the hydraulic system. 

The procedure for bleeding the 
single master cylinder on a C-Series 
truck is presented separately from the 
standard hydraulic system bleeding 
procedures. 

If the hydraulic system is equipped 
with a vacuum booster, bleed the 
hydraulic section of the booster before 
bieeding the rest of the system. On 
vehicles equipped with a frame-mounted 
booster and split hydraulic brake 
system, bleed the two booster slave 
cylinders first then again after bleeding 
all the wheel cylinders. The bleeding 
operation must be done with the engine 
off and with no vacuum in the system. If 
the brake pedal is still spongy after the 
first bleeding, repeat the bleeding 
procedure. 
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To bleed the hydraulic section of a 
vacuum booster, follow steps 1 through 
4 of the manual bleeding procedure, 
attaching the drain tube to the bleeder 
screw at the end plate of the booster (or 
the bleeder screw nearest the power 
chamber). Repeat this procedure at the 
other bleeder screw if the booster is so 
equipped. 

On dual-brake system hydraulic 
master cylinder equipped vehicles, it 
will be necessary to centralize the 
pressure differential valve after a brake 
hydraulic system malfunction has been 
corrected and the hydraulic system has 
been bled. Before any attempt is made to 
bleed the split hydraulic brake system 
on 500-950 Series trucks, remove the 
brake light warning switch from the 
pressure differential valve. Failure to 
remove the switch from the valve could 
result in possible damage to the switch 
assembly. 

It is necessary to depress the bleeder 
button on the metering valve when 
bleeding the front brakes. This is to 
allow the brake fluid to reach the caliper 
assemblies. This operation is 
particularly important if pressure 
bleeding equipment is being used. 


MANUAL 

BLEEDING— CONVENTIONAL, 
SINGLE-BRAKE SYSTEM 
HYDRAULIC MASTER CYLINDER 


1. Attach a rubber drain tube to the 
bleeder screw of the brake wheel 
cylinder. The end of the tube should 
fit snugly around the bleeder screw. 

2. Submerge the free end of the tube in 
a container partially filled with clean 
brake fluid. Loosen the bleeder 
screw. 

3. Push the brake pedal down slowly 
by hand, allowing it to return slowly 
to the fully-released position. Repeat 
this operation until air bubbles cease 
to appear at the submerged end of 
the tube. 

4. When the fluid is completely free of 
air bubbles, close the bleeder screw 
and remove the drain tube. 

5. Repeat this procedure at each brake 
cylinder. Refill the master cylinder 
reservoir after each brake cylinder is 
bled with C6AZ-19542-A extra 
heavy duty brake fluid and when the 
bleeding operation is completed. 


MANUAL BLEEDING—DUAL- 
BRAKE SYSTEM HYDRAULIC 
MASTER CYLINDER 


The primary and secondary 
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hydraulic brake systems are individual 
systems and are bled separately. Bleed 
the longest line first on the individual 
system being serviced. During the 
complete bleeding operation, DO NOT 
allow the reservoir to run dry. Keep the 
master cylinder reservoirs filled with 
the specified brake fluid. Never use 
brake fluid that has been drained from 
the hydraulic system. 

1. Remove the brake light warning 
light switch from the pressure 
differential valve (Fig. 7) on 500-900 
Series trucks. 

2. Bleed the master cylinder at the 
outlet port side of the system being 
serviced. 

On a master cylinder without bleed 
screws, loosen the master cylinder to 
hydraulic line nut. Operate the brake 
pedal slowly until the brake fluid at the 
outlet connection is free of bubbles, then 
tighten the tube nut to the specified 
torque. Do not use the secondary piston 
stop screw located on the bottom of the 
master cylinder to bleed the brake 
system. Loosening or removing this 
screw could result in damage to the 
secondary piston or stop screw. Operate 
the brake pedal slowly until the brake 
fluid at the outlet connection is free of 
air bubbles, then tighten the bleed 
screw. 

3. Position a suitable 3/8 inch box 
wrench on the bleeder fitting on the 
brake wheel cylinder. Attach a 
rubber drain tube to the bleeder 
fitting. The end of the tube should fit 
snugly around the bleeder fitting. 

4. Submerge the free end of the tube in 
a container partially filled with clean 
brake fluid, and loosen the bleeder 
fitting approximately 3/4 turn. 

5. Push the brake pedal down slowly 
thru its full travel. Close the bleeder 
fitting, then return the pedal to the 
fully-released position. Repeat this 
operation until air bubbles cease to 
appear at the submerged end of the 
bleeder tube. 

6. When the fluid is completely free of 
air bubbles, close the bleeder fitting 
and remove the bleeder tube. 

7. Repeat this procedure at the brake 
wheel cylinder on the opposite side. 
Refill the master cylinder reservoir 
after each wheel cylinder is bled. 
When the bleeding operation is 

complete, the master cylinder fluid level 

should be filled to within 1/4 inch from 
the top of the reservoirs. 

8. Centralize the pressure differential 
valve. Refer to the Centralizing of 
the Pressure Differential Valve 
procedures in this Section. 

9. Install the brake warning light 
switch on the pressure differential 
valve on 500-900 Series trucks. 
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PRESSURE 
BLEEDING—CONVENTIONAL 
SINGLE-BRAKE SYSTEM 
HYDRAULIC MASTER CYLINDER 


Be sure that the tank is clean and 
there is enough of the specified brake 
fluid (C6AZ-19542-A extra heavy duty) 
in the bleeder tank to complete the 
bleeding operation and that the tank is 
charged with 10-30 pounds of air 
pressure. Never exceed 50 pounds 
pressure. 

On а C-Series truck with a single 
master cylinder, the master cylinder can 
only be bled manually. Therefore, bleed 
the entire hydraulic system first before 
bleeding the master cylinder. 

1. On a І-, LN. or LT-Series truck, 
clean all dirt from around the filler 
hole on the top of the master 
cylinder reservoir, and attach the 
bleeder tank hose to the filler hole. 
On a C-Series truck with a single 

master cylinder, disconnect the line 

from the bottom of the master cylinder 
and connect the line to the pressure 
bleeder tank hose. Install a 5/16 inch 

Weatherhead plug into the bottom of 

the master cylinder. 

2. Attach a rubber drain tube to the 
bleeder screw of the brake cylinder. 
The end of the tube should fit snugly 
around the bleed screw. 

3. Submerge the free end of the tube in 
a container partially filled with clean 
brake fluid and then loosen the 
bleeder screw. 

4. Open the valve on the bleeder tank 
to admit pressurized brake fluid to 
the master cylinder reservoir (or 
line). 

5. When air bubbles cease to appear in 
the fluid at the submerged end of the 
drain tube, close the bleeder screw 
and remove the tube. 

6. Repeat this procedure at each brake 
cylinder. 

7. When the bleeding operation is 
completed, close the bleeder tank 
valve and remove the tank hose from 
the filler hole. 

On a C-Series truck with a single 
master cylinder, remove the line from 
the tank hose and connect it to the 
master cylinder. 

8. On all vehicles, refill the master 
cylinder reservoir to within 1/4 inch 
from the top of the filler neck. 


C-SERIES TRUCK SINGLE MASTER 
CYLINDER BLEEDING 


1. Loosen the fittings at the bottom of 
the master cylinder, approximately 
one turn. 

2. Wrap a shop cloth, or a piece of 
clean waste material, around the 
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tubing below the fitting to absorb 
expended brake fluid. 

3. Push the brake pedal down slowly 
by hand to the floor of the cab. This 
will force air which may be trapped 
in the master cylinder to escape at 
the fitting. 

4. Hold the pedal down and tighten the 
fitting. Release the brake pedal. Do 
not release the brake pedal until the 
fitting is tightened as additional air 
will be introduced into the master 
cylinder. 

5. Repeat this procedure until air 
ceases to escape at the fitting and a 
firm pedal is obtained. 


PRESSURE BLEEDING—DUAL 
BRAKE SYSTEM HYDRAULIC 
MASTER CYLINDER 


Bleed the longest lines first. The 
bleeder tank should contain enough of 
the specified brake fluid (C6AZ-19542- 
A extra heavy duty) to complete the 
bleeding operation. The tank should be 
charged with approximately 10 to 30 
pounds of air pressure. Never exceed 50 
pounds pressure. Never use brake fluid 
that has been drained from the 
hydraulic system. 

1. Remove the brake warning light 
switch from the pressure differential 
valve on 500-900 Series trucks (Fig. 
7). 

2. Clean all dirt from the master 
cylinder reservoir cover. 

3. Remove the master cylinder 
reservoir cover and rubber gasket, 
and fill the master cylinder reservoir 
with the specified brake fluid. Install 
the pressure bleeder adapter tool to 
the master cylinder, and attach the 
bleeder tank hose to the fitting on 
the adapter. 

Master cylinder pressure bleeder 
adapter tools can be obtained from the 
various manufacturers of pressure 
bleeding equipment. Follow the 
instructions of the manufacturer when 
installing the adapter. 

4. Position a 3/8 inch box wrench on 
the bleeder fitting on the right rear 
brake wheel cylinder. Attach a 
bleeder tube to the bleeder fitting. 
The end of the tube should fit snugly 
around the bleeder fitting. 

5. Open the valve on the bleeder tank 
to admit pressurized brake fluid to 
the master cylinder reservoir. 

6. Submerge the free end of the tube in 
a container partially filled with clean 
brake fluid, and loosen the bleeder 
fitting. 

7. When air bubbles cease to appear in 
the fluid at the submerged end of the 
bleeder tube, close the bleeder fitting 
and remove the tube. 
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9. When the bleeding operation is 
completed, close the bleeder tank 
valve and remove the tank hose from 
the adapter fitting. 

10. Remove the Pressure Bleeder 
Adapter Tool. Fill the master 
cylinder reservoirs to within 1/4 
inch from the top. Install the master 
cylinder cover and gasket. 

11. Centralize the pressure differential 
valve. 

12. Install the brake warning light 
switch on the pressure differential 
valve on 500-900 Series trucks. 


CENTRALIZING THE PRESSURE 
DIFFERENTIAL VALVE 


F-100-350, E-100-300, P-350-400 
AND BRONCO 


After any repair or bleeding of the 
primary (front brake) or secondary (rear 
brake) system, the dual-brake warning 
light will usually continue to be 
illuminated due to the pressure 
differential valve remaining in the off 
center position. 

To centralize the pressure 
differential valve and turn off the 
warning light after a repair operation: 
1. Turn the ignition switch to the ACC 

or ON position. 

2. Check the fluid level in the master 
cylinder reservoirs and fill them to 
within 1/4 inch of the top with the 
specified brake fluid, if necessary. 

3. Depress the brake pedal and the 
piston will center itself causing the 
brake warning light to go out. 

4. Turn the ignition switch to the OFF 
position. 

5. Before driving the vehicle, check 
operation of the brakes and be sure 
that a firm pedal is obtained. 


500-900 SERIES TRUCKS WITH SPLIT 
HYDRAULIC BRAKES 


The pressure differential valve used 
with the split hydraulic brake system 
has a self centering spring. Use the 
following procedure to reset the valve: 
1. Remove the switch connector wire. 
2. Remove the threaded hex-shaped 

electrical switch body from the 

center of the valve. This allows the 
valve centering springs to ге- 
position the valve. 

3. Install the electrical switch and 
connect the wire. 

4. Apply the brakes a few times and 
check the operation of the warning 
light. The light should go on with 
the ignition switch in the START 
position only. 


HYDRAULIC LINE REPAIR 


Steel tubing is used in the hydraulic 
lines between the master cylinder and 
the front brake tube connector (Fig. 10), 
and between the rear brake tube 
connector (Fig. 11) and the rear brake 
cylinders. Flexible hoses connect the 
brake tube to the front brake cylinders 
and to the rear brake tube connector. 

When replacing hydraulic brake 
tubing, hoses, or connectors, tighten all 
connections securely. After 
replacement, bleed the brake system at 
the wheel cylinders and at the booster, if 
so equipped. 


BRAKE TUBE 


If a section of the brake tube 
becomes damaged, the entire section 
should be replaced with tubing of the 
same type, size, shape, and length. 
Copper tubing should not be used in the 
hydraulic system. When bending brake 
tubing to fit the frame or rear-axle 
contours, be careful not to kink or crack 
the tube. 

АП brake tubing should be double 
flared to provide good leak-proof 
connections. Always clean the inside of 
a new brake tube with clean isopropyl 
alcohol. 

Flaring a Line (Split-Die Type) 

Refer to Figs. 12 and 13 
1. Cut off and straighten the required 

length of line (A line cutting tool 

will simplify obtaining a clean and 
square cut). 

2. Square off the ends of the line with 
a file and chamfer the end of the line 
to be flared. 

3. Select the split die for the line being 
used and insert the die into the 
tapered hole in the body. 

4. Push the tube through the die until 
the line is flush with the face of the 
die. Lock the line inn this position by 
tightening the wing nut securely. 

5. The punches are marked Op. 1 and 
Op. 2. Slide the first operation 
punch into the hole in the center of 
the body and tighten the screw well 
home to form the single flare. 

6. Release the screw and replace the 
first operation punch with the 
second operation punch and tighten 
the screw to form the double flare. 

7. Release the screw, wing nut, punch 
and dies. 

8. Remove the line and inspect the 
flare for cracks or poor flare form. If 
any doubt exists about the flare it 
should be cut off and the process 
repeated. 

The finished flare must be square 
with the line, free from any cracks and 


BRAKE TUBES 


LEFT FRAME SIDE RAIL 


BRAKE TUBES CONNECTOR H1017-C 


FIG. 10 Front Brake Tube 
Connector—Typical 


REAR AXLE HOUSING BRAKE HOSE yen, 
a 7 


CONNECTOR 


FIG. 11 


BRAKE TUBES Н1018-С 


Rear Brake Tube 
Connector 


have a smooth mating surface to ensure 

a leakproof connection. 

Flaring a Line (Flaring-Bar Type) 
Refer to Figs. 12 and 14. 

1. Cut off and straighten the required 

length of line. (A line cutting tool 

will simplify obtaining a clean and 
square cut.) 

Square off the ends of the line with 

a file and chamfer the end of the line 

to be flared. 

3. Insert the line through its 
appropriate ribbed hole in the bar 
assembly until the end of the line 
protrudes approximately the 
thickness of the respective adaptor 
above the bar, or flush with the bar, 
depending on the tool used. 

4. Fit the adaptor on to the line and 
slide the bar into the yoke. Lock the 
bar in position with the line beneath 
the yoke screw. 

5. Form the single flare by screwing 
the yoke screw well home. 

6. Release the screw and remove the 
adaptor. 

7. Form the double flare by screwing 
down the yoke screw again, with 
second adaptor fitted, depending on 
the tool used. 

8. Release the screw, bar and flared 
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1 
BEFORE FLARING 
CHAMFER EDGES 


FIG. 12 Line Flaring Sequence 
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FIG. 13 Line Flaring (Split Die 
Type) 


2 
FIRST OPERATION 
SINGLE FLARE 


ІЛІП 


SECOND OPERATION 
DOUBLE FLARE 


H 1781-A 


FIG. 14 Line Flaring (Flaring Bar 
Type) 
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line. Inspect the flare for cracks or 
poor flare form and if any doubt 
exists about the flare, it should be 
cut off and the process repeated. 
Repeat steps 3 through 6 at the 
opposite wheel cylinder of the 
system being bled. 


BRAKE HOSE 


A flexible brake hose should be 
replaced if it shows signs of softening, 
cracking, or other damage. 

When installing a new brake hose, 
position the hose to avoid contact with 
other truck parts. 


oo 


REMOVAL AND INSTALLATION 


BRAKE DRUM REMOVAL AND 
INSTALLATION THROUGH 1000 
SERIES 


The service procedures covered here 
apply to both hydraulic and air brakes. 
Since the F-100 through 350, E-100 
through 300, Bronco or the P-350, 400 
(front and rear) and the 4-wheel drive 
front brake drum procedures apply to 
hydraulic brakes only, they are covered 
in the Removal and Installation Section 
of Part 12-02. 


FRONT BRAKE DRUM 


1. Raise the truck until the wheel and 
tire clear the floor and remove the 
wheel and tire from the hub. Back 
off the brake shoe adjusting screw so 
that the shoes do not contact the 
brake drum. Remove the grease cap 
and the gasket (if so equipped) from 
the hub. 

2. With 4,000 through 7,000 Ib. and 
18,000 Ib. front axles, remove the 
cotter pin, adjusting nut and flat 
washer from the spindle. 


On trucks with a 9,000, 11,000 or 
15,000 Ib. axle, remove the lock nut, the 
dimpled washer, the locking ring and 
the adjusting nut and pin assembly. 

3. Remove the outer bearing cone and 
roller. Pull the hub and drum 
assembly off the wheel spindle. 

4. Remove the front wheel to hub 
retaining nuts or rim and tire 
attaching nuts. Remove the wheel or 
rim and tire from the hub and drum. 

5. Remove the brake drum retainers 
and attaching bolts, screws, or bolts 
and nuts. 

6. Remove the brake drum from the 
hub. 

7. Check the drum for damage or wear, 
and repair or replace as necessary. If 
a new drum is to be installed, be sure 
to remove the protective coating 
with a suitable degreaser. 

New grease retainer seals should be 
installed whenever a wheel and hub is 
removed. 

8. Place the brake drum to the hub and 
install the retainers and retaining 
bolts, screws, or bolts and nuts. 

9. Install the hub and drum on the 


wheel spindle. Keep the hub 

centered on the spindle to prevent 

damage to the grease retainer or the 
spindle threads. 

10. With 4,000 through 7,000 Ib. and 
18,000 Ib. front axles, install the 
outer bearing cone and roller and 
the flat washer on the spindle, then 
install the adjusting nut. With front 
axles of 9,000 Ibs., 11,000 or 15,000 
lbs. capacity, install the outer 
bearing cone and roller and the 
bearing adjusting nut and pin 
assembly. 

11. Install the wheel and tire on the hub, 
then install the clamps (if 
applicable) and the wheel stud nuts. 

12. Torque the adjusting nut to 
specifications while rotating the 
wheel. Refer to Group 11 for the 
wheel bearing adjustment 
procedure. 

Install the dimpled washer with the 
dimple indexed in one of the holes in the 
adjusting nut. Install the lock nut and 
torque to specifications. Bend the 
dimpled washer over a flat of the lock 
nut. 
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13. Install the gasket (if so equipped) 
and the grease cap, and torque the 
wheel stud nuts to specifications. 
Install the hub cap if so equipped, 
and adjust the brakes. 


REAR BRAKE DRUM 


1. Raise the truck and install safety 
stands. 

2. Remove the wheel and tire as an 
assembly. Then back off the rear 
brake shoe adjustment. 

3. Remove the rear axle shaft retaining 
nuts, adapters, axle shaft, and grease 
seal. 

4. Remove the wheel bearing locknut, 
lock washer, and adjusting nut. 


5. Remove the hub and drum from the 
axle. 

6. Remove the brake drum to hub 
retaining screws, bolts, or bolts and 
nuts. Then remove the brake drum 
from the hub. 

7. Checkthe drum for damage or wear, 
and repair or replace as necessary. 
Brake drums must not be machined 
to a braking surface diameter greater 
than the maximum diameter shown 
on the drum. If a new drum is to be 
installed, be sure to remove the 
protective coating with a suitable 
degreaser. 

New grease retainer seals should be 
installed whenever a wheel and hub is 
removed. 


8. Position the brake drum to the hub 
and install the attaching screws, 
bolts, or bolts and nuts. 

9. Position the hub and drum as an 
assembly on the axle and start the 
adjusting nut. 

10. Adjust the wheel bearing nut and 
then install the wheel bearing lock 
washer and lock nut. 

11. Install a new rear axle oil seal, axle 
shaft and gasket, stud adapters, and 
attaching nuts. 

12. Install the wheel and tire as an 
assembly. 

13. Adjust the brake shoes and then 
remove the safety stands and lower 
the truck. 


OVERHAUL 


BRAKE DRUM REFINISHING 


Minor scores on a brake drum can 
be removed with fine emery cloth, 
provided the emery is thoroughly 
cleaned off the drum after the operation. 

A badly scored, rough, or out-of- 
round drum should be ground or turned 
on a drum lathe. Do not remove any 
more material from the drum than is 
necessary to provide a smooth surface 
for the brake shoe contact. Brake drum 
maximum braking surface diameter is 
shown on each brake drum (Fig. 14). 
Brake drums which exceed the 
maximum braking surface diameter 
shown on the brake drum, either 
through wear or refinishing, must be 
replaced. The maximum braking surface 
diameter specification, which is shown 
on each brake drum, allows for a 0.060 
inch machining cut over the original 
nominal drum diameter plus 0.030 inch 
additional wear before reaching the 
drum-discard diameter. 


BRAKE SHOE AND BAND 


RELINING 
1. Remove the rivets and remove the 
old lining. 


2. Clean the shoe or band thoroughly 
with cleaning fluid, especially the 
rim surface. Wipe the shoe or band 
dry and remove all burrs or rough 
spots from the shoe. 

3. On service brake, check the inside 
diameter of the brake drum. 

4. Position the new lining on the shoe 
or band and install new rivets, 
beginning with the rivet holes near 
the center of the shoe. On some 
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FIG. 15 Brake Drum Maximum 
Braking Surface Diameter 
Marking Location—Typical 
Medium—Heavy Truck 
Shown 


vehicles, the primary lining is 
shorter than the secondary lining. If 
this condition exists, position the 
shorter (primary) lining to line up 
with the heel end of the shoe. Do not 
let brake fluid, oil or grease touch 
the brake lining. If a brake lining kit 
is used to replace the worn linings, 
install all the parts supplied in the 
kit. 

5. Check the clearance between the 
lining and shoe rim. The lining must 
seat snugly against the rim with not 
more than 0.005 inch separation 
midway between any two rivets. If 
only the linings are replaced on duo- 
servo single anchor brakes with 


fixed anchor pins, the brake linings 
must be cam ground 0.010 inch at 
the ends after the linings are riveted 
to the brake shoe. 


FRONT DISC BRAKES 


l. Remove the shoe and linings as 
outlined in Part 12-24. 

2. Make three thickness measurements 
with a micrometer across the middle 
section of the shoe and lining. Take 
one reading at each side and one in 
the center. If the assembly has worn 
to a thickness of 0.210 inch (Shoe 
and lining together) at any one of the 
three measuring locations, or if the 
lining shows evidence of brake fluid 
or oil contamination that is causing 
a brake pull, replace all (4) shoe and 
lining assemblies. 

3. Check caliper to spindle attaching 
bolt torque (F-250-350, above 6200 
G.V.W.). Torque them to 
specification if required. 

4. To check rotor runout, first 
eliminate the wheel bearing end play 
by tightening the adjusting nut. 
After tightening the nut, check to 
see that the rotor can still be rotated. 

5. Clamp a dial indicator to the spindle 
so that the stylus contacts the rotor 
at a point approximately 1 inch from 
the outer edge. Rotate the rotor and 
take an indicator reading. If the 
reading exceeds 0.010 inch total 
lateral runout within a six inch 
radius on the indicator, replace or 
resurface the disc brake rotor. The 
following requirements must be met 
when resurfacing disc brake rotors 
(Fig. 15). 
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Rotunda Disc Brake Refinishing 
Lathe, Tool FRE-1466-B should be used 
to refinish the disc brake rotors. The 
step-by-step resurfacing procedure 
provided with the tool must be adhered 
to. 

A maximum of 0.020 inch material 
may be machined equally off each 
surface (A and B) (Fig. 16). If rotor 
thickness falls below the minimum 
shown on each rotor, it must be 
replaced. 

The finished braking surfaces of the 
rotor must be flat and parallel within 
0.001 inch; lateral runout must not 
exceed 0.003 inch total indicator 
reading within a six inch radius, and the 
surface finish of the braking surfaces are 
to be 15-80 micro inches. 

When the runout check is finished, 
be sure to adjust the bearings as 
outlined in Part 11-10, in order to 
prevent bearing failure. 

6. Check the rotor for scoring. Minor 
scores can be removed with a fine 
emery cloth. If the rotor is 
excessively scored, refinish it as 
outlined in Step 5 or replace the 
rotor if required. 

7. Visually check the caliper. If it is 
cracked or if any leakage is evident, 
it should be replaced. Any leakage 
around the dust boot indicates the 
need for removal and disassembly. 

8. Check brake hoses for signs of 
cracking, leaks, or abrasion. Replace 
if necessary. 


BRAKE CYLINDER 


1. Clean all brake cylinder parts in 
clean isopropyl aocohol. Inspect all 
parts for wear or damage. Check the 
cylinder bore for rust, scores, or 
other damage. Be sure that the 
bleeder screw passage is clean and 
open. Replace all parts that are worn 
or damaged. 

2. If dirt is found in any part of the 
hydraulic system, flush the entire 
system with clean isopropyl alcohol. 


MASTER CYLINDER 


1. Clean all master cylinder parts in 
clean isopropyl alcohol, and inspect 
the parts for wear or damage, 


PRODUCTION THICKNESS 3.000 
DIMENSION 0.990 


MINIMUM OVERALL 
THICKNESS — 0.940 INCH 
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FIG. 16 Disc Brake Rotor Service Limits 


replacing them as required. When a 
master cylinder repair kit is used, 
install all of the parts supplied in the 
kit. 

2. Check the ports and vents in the 
master cylinder to make sure that all 
are open and free of foreign matter. 

3. On a single brake system master 
cylinder, check to see if the spring 
valve (riveted to the front end of the 
piston) is loose or has moved so that 
the piston ports are open, replace the 
piston. 

4. Inspect the cylinder walls for scores 
or rust, and recondition them if 
necessary. Hone the cylinder walls 
no more than necessary (0.003 inch 
maximum), either to remove scores 
and rust, or to obtain a smooth wall 
surface. Remove any burrs or loose 
metal that may have resulted from 
the honing operation, and clean the 
cylinder with clean isopropyl 
alcohol. 


BRAKE DRUMS AND LININGS 


1. After removing one front wheel and 
drum and one rear wheel and drum 
from the vehicle, inspect the drums 
and brake shoe linings for wear or 
damage that would affect brake 
operation. Do not let brake fluid, oil 
or grease touch the drum or linings. 

2. Abrakeshoe should be relined when 
the lining face is worn to within 1/ 
32 inch of any rivet head, or when 
the lining has been soaked with 
brake fluid, oil or grease. If a worn 
lining is not replaced, the brake 
drum may become severely 


PRODUCTION THICKNESS 1.185 
DIMENSION 


MINIMUM OVERALL 
THICKNESS — 1.120 INCH 
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damaged. Always replace the 
primary and secondary brake shoe 
lining assemblies on both front or 
both rear brake assemblies at the 
same time. 

Before relining a brake shoe, inspect 
the shoe for distortion, cracks, or 
looseness between the rim and web. 
If one of these conditions exists, 
replace the shoe. Do not attempt to 
repair a damaged brake shoe. 

If the drum and linings are in good 
condition, install the wheel and 
drum. The condition of the drums 
and linings of the opposite wheel will 
usually be about the same as that 
found at the wheel that was 
removed. 


. Add enough of the specified brake 


fluid to the master cylinder reservoir 
to bring the level to within 1/4 inch 
of the top of the filler neck. 


. Check to be sure that the parking 


brake is fully released before making 
any brake adjustment. 


. Check the front brake anchor pin 


nut with a wrench (on brake 
assemblies with an adjustable 
anchor pin). If the bolt is loose, 
torque it to 80-100 ft-lbs. 
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PART 12-02 Drum Brakes — Single Cylinder, 


Dual Piston 
Applies To Bronco, Econoline and F-100 Thru L-800 Series Trucks 


COMPONENT INDEX COMPONENT INDEX 


BRAKE BACKING (CARRIER) PLATE 


Removal and Installation 


BRAKE DRUMS 
Removal and Installation 


BRAKE MASTER CYLINDER 
Disassembly and Overhaul 
Removal and Installation 


BRAKE PEDAL 
Removal and Installation 


ADJUSTMENTS 


SELF ADJUSTING BRAKES—F-100- 
350, E-100-300, P-350-400 AND 
BRONCO 


The brake shoes are automatically 
adjusted when the vehicle is driven in 
reverse and the brakes applied. A 
manual adjustment is required only 
after the brake shoes have been relined 
or replaced. The manual adjustment is 
performed while the drums are removed, 
using the tool and the procedure 
detailed below. 

When adjusting the rear brake 
shoes, check the parking brake cables 
for proper adjustment. Make sure that 
the equalizer operates freely. 

To adjust the brake shoes: 

1. Use Rotunda Tool HRE8650, (Fig. 
1) and adjust to the inside diameter 
of the drum braking surface. 

2. Reverse the tool as shown in Fig. 2 
and adjust the brake shoes to touch 
the gauge. The gauge contact points 
on the shoes (Fig. 2) must be parallel 
to the vehicle with the center line 
through the center of the axle. Hold 
the automatic adjusting lever out of 
engagement while rotating the 
adjusting screw, to prevent burring 
the screw slots. Make sure the 
adjusting screw rotates freely. If 
necessary, lubricate the adjusting 
screw threads with a thin, uniform 
coating of C1AZ-19590-B grease. 

3. Apply a small quantity of CIAZ- 
19590-B high temperature grease to 
the points where the shoes contact 


BRAKE SHOES 
Adjustment 


Removal and Installation 
BRAKE WHEEL CYLINDER 
Disassembly and Overhaul 
Removal and Installation 
PRESSURE DIFFERENTIAL VALVE 
Removal and Installation 
SPECIFICATIONS 


Tool - HRE 8650 
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FIG. 1 Measuring Drum 
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FIG. 2 Measuring Shoes 


the carrier plate, being careful not to 
get the lubricant on the linings. 


4. Install the drums. Install the 


retaining nuts and tighten securely. 


5. Install the wheels on the drums and 
tighten the mounting nuts to 
specifications. 

6. Complete the adjustment by 
applying the brakes several times 
while backing the vehicle. 

7. After the brake shoes have been 
properly adjusted, check the 
operation of the brakes by making 
several stops while operating in a 
forward direction. 


FRONT BRAKE—P-500 


Manual Adjustment 
The single anchor brake is adjusted 

by turning an adjusting screw located 

between the lower ends of the shoes 

(Figs. 3, 4 and 5). 

l. Raise the vehicle until the wheels 
clear the floor. 

2. Remove the cover from the 
adjusting hole at the bottom of the 
brake carrier plate, and turn the 
adjusting screw inside the hole to 
expand the brakes shoes until they 
drag against the brake drum and 
lock up the drum. Back off the 
adjusting screw until a slight drag is 
noted (Fig. 3). 

3. When the shoes are against the 
drum, back off the adjusting screw 
10 to 12 notches so that the drum 
rotates freely without drag. If the 
drum does not rotate freely, remove 
the wheel and drum, and then blow 
out the dust and dirt from the 
linings. With sand paper, remove all 
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rust from the points where the shoes 
contact the carrier plate and apply a 
light coating of high temperature 
grease (CIAZ-19590-B). Be careful 
not to get the lubricant on the 
linings. 

4. Install the wheel and drum, and 
adjust the shoes. Install the 
adjusting hole cover on the brake 
backing plate. 

5. Check and adjust the other three 
brake assemblies. 

6. Apply the brakes. If the pedal 
travels more than halfway down 
between the released position and 
the floor, too much clearance exists 
between the brake shoes and the 
drums. Repeat steps 2 and 3 above. 

7. When all brake shoes have been 
properly adjusted, lower the vehicle. 
Road test the vehicle and check the 
operation of the brakes. Perform the 
road test only when the brakes will 
apply and the vehicle can be safely 
stopped. 
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FIG. 3 Single Anchor Brake Shoe 
Adjustment 
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REMOVAL AND INSTALLATION 


BRAKE DRUMS 


FRONT BRAKE DRUM—E-100-300, 
AND P-350-400 SERIES 


Removal 

1. Raise the vehicle so that the wheel is 
clear of the floor. 

2. Remove the wheel cover or hub cap 
and wheel, bearing dust cap. 
Remove the cotter pin, nut lock, nut, 
and washer. 

3. Pull the brake drum approximately 
two inches forward and push back 
into position. Remove the wheel 
bearing and withdraw the brake 
drum. 

If the brake drum will not come off, 
insert a narrow screwdriver through the 
brake adjusting hole in the carrier plate, 
and disengage the adjusting lever from 
the adjusting screw. While thus holding 
the adjusting lever away from the 
adjusting screw, back off the adjusting 
screw with the brake adjusting tool (Fig. 
4). Back off the adjustment only if the 
drum cannot be removed. Be very 
careful not to burr, chip, or damage the 
notches in the adjusting screw; 
otherwise, the self adjusting mechanism 
will not function properly. 

If the adjusting screw was backed 
off, check to make sure that the 
adjusting lever is still properly seated in 
the shoe web. 


RUBBER PLUG 
REMOVED 


MOVE HANDLE UPWARD 
TO RETRACT BRAKE SHOES 


? 
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FIG. 4 Backing Off Brake 
Adjustment—F-100-250, E- 
100-200, and Bronco 


Installation 

1. If the hub and drum assembly is 
being replaced, remove the 
protective coating from the new 
drum with carburetor degreaser. 
Install new bearings and grease 
retainer. Pack the wheel bearing, 
install the inner bearing cone and 
roller assembly in the inner cup, and 
install the new grease retainer. Refer 
to Part 11-10, If the original drum is 
being installed, make sure that the 


grease in the hub is clean and 
adequate. 

2. Install the drum assembly, outer 
wheel bearing, washer and adjusting 
nut. Refer to Part 11-10. 

3. Adjust the wheel bearing, install the 
nut lock and cotter pin, then install 
the grease cap. 

4. Install the wheel and hub cap. If the 
adjustment was backed off, adjust 
the brake as outlined under Brake 
Shoe Adjustment. 


REAR BRAKE DRUM—F-100-F-250 
(EXCEPT HEAVY DUTY), E-100-200 
AND BRONCO 


Removal 


1. Raise the vehicle so that the wheel is 
clear of the floor. 

2. Remove the hub cap and wheel and 
tire assembly. Remove the three 
retaining nuts and remove the brake 
drum. 

If the brake drum will not come off, 
insert a narrow screwdriver through the 
brake adjusting hole in the backing 
plate, and disengage the adjusting lever 
from the adjusting screw. While thus 
holding the adjusting lever away from 
the adjusting screw, back off the 
adjusting screw with the brake adjusting 
tool (Fig. 4). Back off the adjusting 
screw if the drum cannot be removed. Be 
very careful not to burr, chip, or damage 
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the notches іп the adjusting screw; 

otherwise the self adjusting mechanism 

will not function properly. 

If the adjusting screw was backed 
off, check to make sure that the 
adjusting lever is still properly seated in 
the shoe web. 

Installation 

1. Remove the protective coating from 
a new drum with carburetor 
degreaser. 

2. Adjust the brakes as outlined under 
Brake Shoe Adjustments. 

3. Install the drum. 

4. Install the three retaining nuts and 
tighten securely. Install the wheel on 
the axle shaft flange studs against 
the drum, and tighten the retaining 
nuts to specifications. 


REAR BRAKE DRUM—F-250 (HEAVY 
DUTY) 350, E-300, P-350, P-400 


Removal 

1. Raise the truck and install stands. 

2. Remove the wheel and tire as an 
assembly. Then back off the rear 
brake shoe adjustment. 

3. Remove the rear axle retaining nuts, 
adapters, axle shaft, and grease seal. 

4. Remove the wheel bearing locknut, 
lock washer, and adjusting nut. 

5. Remove the hub and drum from the 
axle. 

6. Remove the brake drum to hub 
retaining screws, bolts, or bolts and 
nuts. Then remove the brake drum 
from the hub. 

Installation 

1. Check the drum for damage or wear, 
and repair or replace as necessary. If 
anew drum is to be installed, be sure 
to remove the protective coating 
with a suitable degreaser. 

New grease retainer seals should be 
installed whenever a wheel and hub is 
removed. Refer to Part 11-11. 

2. Position the brake drum to the hub 
and install the attaching screws, 
bolts, or bolts and nuts. 

3. Position the hub and drum as an 
assembly on the axle and start the 
adjusting nut. 

4. Adjust the wheel bearing nut and 
then install the wheel bearing lock 
washer and locknut. Refer to Part 
11-11. 

5. Install a new rear axle oil seal, axle 
shaft and gasket, stud adapters, and 
attaching nuts. 

6. Install the wheel and tire as an 
assembly. 

7. Adjust the brake shoes and then 
remove the stand and lower the 
truck. 


DRUM BRAKES—SINGLE CYLINDER, DUAL PISTON 


RUBBER 
PLUG 
REMOVED 


7^ —— MOVE HANDLE DOWNWARD 
TO EXPAND BRAKE SHOES 
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FIG. 5 Expanding Brake 5һое5--Ғ- 
250-350, E-300, and P-350- 
400 


Removal 
Tool—2035-N 


Brake Cylinder Clamp 


RETRACTING 
SPRING 
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m. 
Installation Tool—2035-N H1013-A 


FIG. 6 Spring Replacement— 
Typical 


FRONT BRAKE DRUM—F-100-250 (4 
X 4) AND BRONCO 


Removal 

1. Raise the vehicle and install stands. 

2. Back off the brake shoe adjustment. 
Remove the hub dust cap. 

Remove the hub retaining snap ring, 
and slide the splined driving hub from 
between the axle shaft and the wheel 
hub. Remove the driving hub spacer and 
spring. 

3. With Tool T59T-1197-B, remove 
the lock nut, the nut lock, and the 
wheel bearing adjusting nut from the 
steering spindle. Remove the wheel, 
hub and drum as an assembly. The 
wheel outer bearing will be forced 
off the spindle at the same time. 
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Remove the wheel inner bearing 

cone. 

If the vehicle is equipped with a 
locking type hub refer to Part 11-12. 
4. Remove the front wheel to hub 

retaining nuts. Remove the wheel 

and tire from the hub and drum. 

5. Remove the brake drum retaining 
bolts and nuts. 

6. Remove the brake drum from the 
hub. 

Installation 

1. Place the brake drum to the hub and 
install the retaining bolts and nuts. 

2. Install the wheel and tire to the hub 
and start the retaining nuts. 

3. Install the wheel hub and drum 
assembly on the spindle. Install the 
driving hub spacer and then the 
wheel outer bearing cone and the 
adjusting nut with the dowel 
outboard. 

4. Rotate the wheel in either direction 
and, at the same time, tighten the 
inner locknut to 50 ft-Ibs with Tool 
T59T-1197-A. 

5. Follow the Procedure under Front 
Wheel Bearing Adjustment in Part 
11-12. 

6. Slide the driving hub on the axle 
shaft and install the snap ring. 

If the vehicle is equipped with a 
locking type hub, refer to Part 11-12. 
7. Adjust the brake, and then torque 

the wheel nuts. 

8. Install the dust cap. 

9. Remove the stands and lower the 
truck. 


BRAKE DRUMS 500 THROUGH 1000 
SERIES 


Since the brake drum service 
procedures for these models apply to 
both hydraulic and air brakes, they are 
covered under Removal and Installation 
in Part 12-01. 


BRAKE SHOE AND ADJUSTING 
SCREW 


F-100-250, E-100-200 AND BRONCO 
EXCEPT HEAVY DUTY 


Removal 
1. With the wheel and drum removed, 
install a clamp over the ends of the 

brake cylinder as shown in Fig. 6. 

2. Contract the shoes as follows: 

a. Disengage the adjusting lever 
from the adjusting screw by 
pulling backward on the adjusting 
lever (Fig. 7). 

b. Move the outboard side of the 
adjusting screw upward and back 
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off the pivot nut as far as it will 
go. 

3. Pull the adjusting lever, cable and 
automatic adjuster spring down and 
toward the rear to unhook the pivot 
hook from the large hole in the 
secondary shoe web. Do not attempt 
to pry the pivot hook out of the hole. 

4. Remove the automatic adjuster 
spring and adjusting lever. 

5. Remove the secondary shoe to 
anchor spring with the tool shown in 
Fig. 6. With the same tool, remove 
the primary shoe to anchor spring 
and unhook the cable anchor. 
Remove the anchor pin plate, when 
so equipped. 

6. Remove the cable guide from the 
secondary shoe (Fig. 7). 

7. Remove the shoe hold-down 
springs, shoes, adjusting screw, 
pivot nut, and socket. Note the color 
of each hold-down spring for 
assembly. 

8. On rear brakes, remove the parking 
brake link and spring. Disconnect 
the parking brake cable from the 
parking brake lever. 

9. After removing the rear brake 
secondary shoe, disassemble the 
parking brake lever from the shoe by 
removing the retaining clip and 
spring washer (Fig. 7). 

Installation 

1. Before installing the rear brake 
shoes, assemble the parking brake 
lever to the secondary shoe and 
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secure with the spring washer and 
retaining clip. 

2. Apply a light coating of high 
temperature grease (C1AZ-19590- 
B) at the points where the brake 
shoes contact the carrier plate. 

3. Position the brake shoes on the 
carrier plate, and install the hold- 
down spring pins, springs, and cups. 
On the rear brake install the parking 
brake link, spring and washer. 
Connect the parking brake cable to 
the parking brake lever (Fig. 7). 

4. Install the anchor pin plate, when so 
equipped, and place the cable 
anchor over the anchor pin with the 
crimped side toward the backing 
plate. 

5. Install the primary shoe to anchor 
spring with the tool shown in Fig. 6. 

6. Install-the cable guide on the 
secondary shoe web with the flanged 
holes fitted into the hole in the 
secondary shoe web. Thread the 
cable around the cable guide groove 
(Fig. 7). 

It is imperative that the cable be 
positioned in this groove and not 
between the guide and the shoe web. 
7. Install the secondary shoe to anchor 

(long) spring (Fig. 6). 

Be certain that the cable end is not 
cocked or binding on the anchor pin 
when installed. All parts should be flat 
on the anchor pin. Remove the brake 
cylinder clamp. 

8. Apply high-temperature grease 
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(C1AZ-19590-B) to the threads and 
the socket end of the adjusting 
screw. Turn the adjusting screw into 
the adjusting pivot nut to the limit of 
the threads and then back off 1/2 
turn. 

Interchanging the brake shoe 
adjusting screw assemblies from one 
side of the truck to the other would 
cause the brake shoes to retract rather 
than expand each time the automatic 
adjusting mechanism operated. To 
prevent installation on the wrong side of 
the vehicle, the socket end of the 
adjusting screw is stamped with an R or 
L (Fig. 8). The adjusting pivot nuts can 
be distinguished by the number of lines 
machined around the body of the nut. 
Two lines indicate right hand nut; one 
line indicates a left hand nut. 

9. Place the adjusting socket on the 
screw and install this assembly 
between the shoe ends with the 
adjusting screw nearest the 
secondary shoe. 

10. Hook the cable hook into the hole in 
the adjusting lever from the backing 
plate side. The adjusting levers are 
stamped with an R or L to indicate 
their installation on the right or left 
hand brake assembly (Fig. 8). 

11. Position the hooked end of the 
adjuster spring in the large hole in 
the primary shoe web, and connect 
the loop end of the spring to the 
adjuster lever hole. 

12. Pull the adjuster lever, cable and 
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automatic adjuster spring down 

toward the rear to engage the pivot 

hook in the large hole in the 

secondary shoe web (Fig. 7). 

13. After installation, check the action 
of the adjuster by pulling the section 
of the cable between the cable guide 
and the adjusting lever toward the 
secondary shoe web far enough to 
lift the lever past a tooth on the 
adjusting screw wheel. The lever 
should snap into position behind the 
next tooth, and release of the cable 
should cause the adjuster spring to 
return the lever to its original 
position. This return action of the 
lever will turn the adjusting screw 
one tooth. 

If pulling the cable does not produce 
the action described, or if the lever 
action is sluggish instead of positive and 
sharp, check the position of the lever on 
the adjusting screw toothed wheel. With 
the brake in a vertical position (anchor 
at the top), the lever should contact the 
adjusting wheel one tooth above the 
center line of the adjusting screw. If the 
contact point is below this center line, 
the lever will not lock on the teeth in the 
adjusting screw wheel, and the screw 
will not be turned as the lever is actuated 
by the cable. 

To determine the cause of this 
condition: 

a. Check the cable end fittings. The 
cable should completely fill or 
extend slightly beyond the 
crimped section of the fittings. If 
it does not meet this specification, 
possible damage is indicated and 
the cable assembly should be 
replaced. 

b. Check the cable guide for 
damage. The cable groove should 
be parallel to the shoe web, and 
the body of the guide should lie 
flat against the web. Replace the 
guide if it shows damage. 

c. Check the pivot hook on the 
lever. The hook surfaces should 
be square with the body on the 
lever for proper pivoting. Repair 
the hook or replace the lever if the 
hook shows damage. 

d. See that the adjusting screw 
socket is properly seated in the 
notch in the shoe web. 


F-250 (HEAVY DUTY) AND F-350 
(REAR) E-300, P-350-400 
SERIES—WEB LEDGE 


Removal 

1. Remove the wheel and drum. If the 
drum does not clear the brake shoes, 
retract the brake shoes as shown in 
Fig. 4 
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2. Ona front wheel, remove the spring- 
clip retainer fastening the adjusting 
cable anchor fitting to the brake 
anchor pin (Fig. 9). 

On a rear wheel, remove the parking 
brake lever assembly retaining nut from 
behind the backing plate and remove the 
parking brake lever assembly (Fig. 10). 

From this point on the disassembly 
of the front and rear brake assemblies 
are the same. 

3. Remove the adjusting cable 
assembly from the anchor pin, cable 
guide and adjusting lever. 

4. Remove the brake shoe retracting 
springs. 

5. Remove the brake shoe hold-down 
spring from each shoe. 

6. Remove the brake shoes and 
adjusting screw assembly. 

7. Disassemble the adjusting screw 
assembly. 

Installation 

l. Clean and ledge pads (6) on the 
carrier plate. Sand lightly to bare 
metal. 

2., Apply a light coat of (C1AZ-19590- 
B) high temperature grease on the 
ledge pads of the backing plate. Also 
apply C1AZ-19590-B high 
temperature grease to the retracting 
and hold-down spring contacts on 
the brake shoes and carrier plate. 

3. Apply CIAZ-19590-B high 
temperature grease on the threads 


and socket end of the adjusting 
screw. 

4. Install the upper retracting spring 
on the primary and secondary shoes 
as shown in Fig. 9 and position the 
shoe assembly on the backing plate 
with the wheel cylinder push rods 
positioned in the shoe slots. 

5. Install the brake shoe hold-down 
springs (Fig. 10). 

6. Install the brake shoe adjustment 
screw assembly (the slot in the head 
of the adjusting screw toward the 
primary shoe), lower retracting 
spring, adjusting lever spring, 
adjusting lever assembly and 
connect the adjusting cable to the 
adjusting lever. Position the cable in 
the cable guide and install the cable 
anchor fitting on the anchor pin. 

Interchanging the brake shoe 
adjusting screw assemblies from one 
side of the truck to the other would 
cause the brake shoes to retract rather 
than expand each time the automatic 
adjusting mechanism operated. To 
prevent installation on the wrong side of 
the vehicle, the socket end of the 
adjusing screw is stamped with an R or 

L (Fig. 8). The adjusting pivot nuts can 

be distinguished by the number of lines 

machined around the body of the nut. 

Two lines indicate right hand nut; one 

line indicates a left hand nut. 

7. Ona rear wheel, install the parking 
brake assembly in the anchor pin 
and secure with the retaining nut 
behind the carrier plate. 

8. Adjust the brakes before installing 
the drums, using Rotunda Tool 
HRE-8650, as outlined in this Part. 


BRAKE WHEEL CYLINDER 


Removal 

1. Remove the wheel, drum, and brake 
shoes. Remove the cylinder-to-shoe 
connecting links. 

2. Disconnect the brake line from the 
brake cylinder. 

3. Remove the brake cylinder retaining 
bolts and lockwashers, and then 
remove the cylinder from the 
backing plate. 

Installation 

l. Position the brake cylinder on the 
backing plate and install the 
retaining bolts and lockwashers. 

2. Install a new gasket on the brake line 
fitting and connect the line to the 
brake cylinder. 

3. Install the brake shoes and the 
connecting links between the shoes 
and cylinder. Install the drum and 
the wheel. 

4. Adjust the brakes and bleed the 
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system. Check the pedal operation 
before moving the vehicle. 


BRAKE CARRIER PLATE 


F-100-250, E-100-200 AND BRONCO 
(EXCEPT 4 X 4 FRONT) 


Removal 

1. Remove the wheel and brake drum. 
Disconnect the brake line from the 
brake cylinder and submerge the end 
of the brake line in a can containing 
a small amount of brake fluid. This 
will minimize hydraulic line 
bleeding. Remove the brake shoes 
and the brake cylinder. On the rear 
wheels, disconnect the parking 
brake lever from the cable. 

2. If the rear backing plate is being 
removed, rotate the axle shaft so 
that the hole in the axle shaft flange 
aligns with the backing plate 
retaining nuts, then remove the nuts. 
Pull the axle shaft assembly out of 
the housing with Tool 4235-C, and a 
slide hammer Tool Т50Т-100-С, 
(Fig. 11). Lift off the carrier plate. 
If the front carrier plate is being 

replaced, remove the bolts and nuts that 

secure the plate to the front wheel 
spindle and lift off the plate. 


Installation 

1. Position the rear carrier plate on the 
retaining bolts in the axle housing 
flange. Insert the axle shaft assembly 
into the housing so that the splines 
engage the differential side gear, 
with the bearing retainer sliding 
onto the retaining bolts and against 
the carrier plate. Install the 
retaining nuts through the access 
hole in the axle shaft flange. 
Position the front carrier plate on 

the wheel spindle and install the 

retaining bolts and nuts. 

2. Install the brake cylinder and brake 
shoes. On a rear brake, connect the 
parking brake cable to the lever. 

3. Connect the brake line to the brake 
cylinder, then install the wheel and 
brake drum. Adjust the brake shoes 
and bleed the hydraulic system. 


F-100 4 X 2 SERIES WITH SPICER 
60—3 AXLE—REAR 


Brake carrier plate Removal and 
Installation procedure is similar to that 
used on the F-100 Ford axle. However, 
certain precautions are necessary if a 
new carrier plate is installed, since the 
side-to-side end play of the rear axle 
shafts can be affected. When replacing a 
brake carrier plate with a new or 
different plate, refer to Group 15—Rear 
Axle, for assembly procedure including 
end-play adjustments, etc. 
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FIG. 11 Axle Shaft Removal 
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F-100-250 4 X 4 AND BRONCO 
SERIES—FRONT 


Removal 

1. Raise the vehicle on a hoist. 

2. Remove the hub grease cap. Remove 
the hub retaining snap ring, and 
slide the splined driving hub from 
between the axle shaft and the wheel 
hub. Remove the driving hub spacer. 
If the vehicle is equipped with a 

locking type hub, refer to Part 11-12. 

3. Remove the lock nut, washer, and 
wheel bearing adjusting nut from the 
steering spindle. Remove the wheel, 
hub and drum as an assembly (Fig. 
12). The wheel outer bearing will be 
forced off the spindle at the same 
time. Remove the wheel inner 
bearing cone. 

4. Remove the cap screws which retain 
the brake backing plate and spindle 
to the spindle arm. Remove the 
brake backing plate and spindle. 


Installation 

1. Position the spindle and the brake 
carrier plate on the steering arm, 
and then install the retaining cap 
Screws. 

2. Install the wheel inner bearing cone 
on the spindle. Install the wheel hub 
and drum. Install the driving hub 
spacer and then the wheel outer 
bearing cone and adjusting nut. 


3. Follow the Procedure under Front 
Wheel Bearing Adjustment in Part 
11-12. 

4. Install the driving hub and snap 
ring. Install the grease cap. 


300 THROUGH 900 SERIES 


Removal 

1. From front wheel spindles, remove 
the hub and drum attaching parts 
(axles under 9,000 Ibs capacity 
grease cap and gasket if so equipped, 
cotter pin, bearing adjusting nut and 
flat washer). (Axles 9,000 Ibs 
capacity or over-grease cap and 
gasket, lock nut, dimpled washer, 
locking ring, and bearing adjusting 
nut and pin assembly). Then, 
remove the outer wheel bearing and 
the hub and drum assembly from the 
spindle. 

2. On rear wheels, remove the rear axle 
shaft flange retaining nuts and axle 
shaft. Remove the rear wheel 
bearing lock nut, lock washer, and 
adjusting nut, then remove the hub 
and drum assembly from the axle 
housing. Discard the grease seal. 

3. Remove the brake shoes and 
adjusting screw from the carrier 
plate as outlined in this Section. 
Disconnect the brake line from the 
brake cylinder and submerge the end 
of the brake line in a can containing 
a smal amount of clean brake fluid, 
This will minimize hydraulic line 
bleeding. 

4. Remove the carrier plate retaining 
bolts and nuts, then remove the 
carrier plate from the front wheel 
spindle or rear axle housing. 

5. Remove the attaching bolts and lock 
washers, and the brake cylinder 
from the carrier plate. 

Installation 

1. Assemble the brake cylinder to the 
backing plate with the attaching 
bolts and lock washers. 

2. Mount the carrier plate to the front 
wheel spindle or to the rear axle 
housing flange, and secure with the 
attaching bolts and nuts. 

3. Install the brake shoes and adjusting 
screw to the carrier plate as outlined 
in this section. Connect the brake 
line to the brake cylinder. 

4. Install a front wheel hub and drum 
assembly and the outer wheel 
bearing to the spindle. Install the 
hub and drum attaching parts (axle 
under 9,000 Ibs capacity-flat washer, 
bearing adjusting nut, cotter pin, 
grease cap, and gasket if so 
equipped, axles 9,000 lbs capacity or 
outer bearing adjusting nut and pin 
assembly, locking ring, dimpled 
washer, lock nut, and grease cap and 
gasket). Adjust the front wheel 
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bearings as outlined іп Group 11. 

Install a rear wheel hub and drum 
assembly on the rear axle housing. The 
rear hub oil seal must be replaced 
whenever a hub is removed or installed. 

Install the outer bearing and the 

adjusting nut, then adjust the wheel 
bearings as outlined in Group 11. Install 
the lock washer and lock nut, then 
torque to specifications. Install the rear 
ахіе shaft, gasket and attaching nuts, 
then torque to specifications. 
5. Install the wheel and tire. 
6. Bleed the hydraulic system and 

adjust the brake shoes. 


BRAKE MASTER CYLINDER 


F-100-600, P-350-400 AND L-500-600 
SERIES— POWER BRAKE—DASH 
MOUNTED BOOSTER 


Removal 

1. With the engine stopped, depress the 
brake pedal to expell vacuum from 
the brake booster system. 

2. Disconnect the hydraulic lines from 
the brake master cylinder. 

3. Remove the brake booster to master 
cylinder retaining nuts and 
lockwashers. Remove the master 
cylinder from the brake booster. 

Installation 

l. Before installing the master 
cylinder, check the distance from 
the outer end of the booster 
assembly push rod to front face of 
the brake booster assemby. Turn the 
push rod adjusting screw in or out as 
required to obtain the specified 
length (Fig. 13). 

2. Position the master cylinder 
assembly over the booster push rod 
and onto the two studs on the 
booster assembly. Install the 
attaching nuts and lockwashers and 
torque them to specifications. 

3. Connect the hydraulic brake system 
lines loosely to the master cylinder. 

4. Bleed the hydraulic brake system as 
outlined in this section of the 
manual. Centralize the differential 
valve as outlined in this Section of 
the manual. Then, fill the dual 
master cylinder reservoirs to within 
1/4 inch of the top with the specified 
C6AZ-19542-A brake fluid. Install 
the gasket (diaphragm) and 
reservoir cover. 


F-100-350 AND P-350-400 
SERIES—NON-POWER BRAKE 


Removal 
Refer to Figure 14. 


DRUM BRAKES—SINGLE CYLINDER, DUAL PISTON 


itt] 


215/16 


H1330-D 


FIG. 13 Bendix Booster Push Rod 
Gauge Dimensions and 
Adjustment 
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1. Working from inside the vehicle 
below the instrument panel, 
disconnect the wires from the stop 
light switch. 

2. Disconnect the dust boot from the 
rear of the master cylinder at the 
dash panel. 

3. Remove the retaining nut, shoulder 
bolt, spacers and bushing securing 
the master cylinder push rod and the 
stop light switch to the brake pedal 
assembly. Remove the switch. 

4. Remove the boot from the master 
cylinder push rod. 

5. Disconnect the brake hydraulic 
system lines from the master 
cylinder. 

6. Remove the master cylinder to dash 
panel retaining screws, and remove 
the master cylinder. 

Installation 

1. Position the master cylinder 
assembly on the dash panel within 
the engine compartment and install 
the retaining screws and .washers. 
Tighten the screws to specification. 

2. Connect the hydraulic brake system 
lines loosely to the master cylinder. 

3. Working from inside the vehicle 
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below the instrument panel, position 
the boot over the push rod and 
secure the boot to the master 
cylinder. 

4. Lubricate the push rod bushing with 
lubricant (Lubriplate). Position the 
bushing in the push rod. 

5. Position the stop light switch on the 
push rod. Instal] the shoulder bolt 
and spacers. Make sure the bushings 
and spacers are installed properly. 
Secure the push rod and stop light 
switch to the brake pedal assembly 
with the self-locking nut. 

6. Connect the wires to the stop light 
switch. 

7. Bleed the hydraulic brake system as 
outlined in this section of the 
manual. Centralize the differential 
valve as outlined in this Section of 
the manual. Then, fill the dual 
master cylinder reservoirs to within 
1/4 inch of the top with the specified 
brake fluid. Install the gasket 
(diaphragm) and reservoir cover. 


ECONOLINE AND BRONCO 


Removal 

1. Disconnect the wires from the 
stoplight switch (Fig. 15 and 16). 

2. Disconnect the brake hydraulic 
system lines at the master cylinder. 

3. On Bronco models, remove the hair 
pin retainer and slide the stoplight 
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switch off the brake pedal pin just 

far enough for the switch outer hole 

to clear the pin. Remove the stop 

light switch from the pin. 

Econoline models, remove the 
shoulder bolt and nut retaining the push 
rod to the brake pedal. Remove the push 
rod bushing. 

4. Slide the master cylinder push rod 
off the brake pedal pin. Remove the 
bushings and washers. 

5. Remove the master cylinder 
retaining bolts and remove the 
master cylinder. 

Installation 

l. Position the master cylinder 
assembly on the dash panel and 
install the retaining bolts. Torque 
the bolts to specification. 

2. Connect the hydraulic brake system 
lines to the master cylinder. 

3. On Bronco models, lubricate the 
push rod bushing with lubricant 
(SAE 10W-20W-30). Insert the 
bushing in the push rod. Coat the 
washers with the lubricant, and 
position the push rod and bushing, 
washers and stop light switch on the 
brake pedal pin. Install the hair pin 
type retainer. 

4. On Econoline models, lubricate the 
push rod bushing. Insert the bushing 
in the push rod and install the 
shoulder bolt securing the push rod 
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to the brake pedal. 

5. Connect the stop light switch wires 
to the switch. 

6. Bleed the hydraulic brake system. 


F-500-900, L-500-750 AND LT-800- 
850 SERIES— SINGLE BRAKE 
SYSTEM 


Removal 
If the vehicle is equipped with a 

vacuum booster, the engine must be 

stopped and all vacuum must be 
expelled from the booster system before 
the hydraulic lines are disconnected. 

1. Disconnect the brake line from the 
brake fitting. 

2. Force as much brake fluid as 
possible from the master cylinder 
into a suitable container by pushing 
down the brake pedal all the way 
several times. 

3. On a vehicle with conventional 
brakes, disconnect the rubber boot 
from the rear end of the master 
cylinder in the cab. Remove the 
bolts that hold the master cylinder 
against the dash panel, and lift the 
cylinder away from the push rod and 
out of the engine compartment. 
On vehicles equipped with a dash 

mounted booster, remove the nuts and 

washers that secure the master cylinder 
to the power booster unit, and remove 
the master cylinder. 
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Installation 

1. On a vehicle with conventional 
brakes, position the rubber boot on 
the piston push rod, guide the 
master cylinder over the end of the 
push rod and position the cylinder 
against the mounting surface. Install 
the mounting bolts and torque them 
to specifications. 

On vehicles equipped with a dash- 
mounted booster, install the master 
cylinder over the push rod onto the two 
studs in the power booster body. Install 
the lock washers and retaining nuts. 
Torque the nuts to specifications. 

2. Connect the brake line to the master 
cylinder fitting, but leave the brake 
line fitting loose. 

3. Fill the master cylinder reservoir 
with C6AZ-19542-A extra heavy 
duty brake fluid to within 1/4 inch 
of the top of the filler neck. 

4. Push the brake pedal down slowly 
by hand several times to let air 
escape at the brake line fitting. Hold 
the pedal down and tighten the 
brake line fitting. Release the brake 
pedal. Do not release the brake 
pedal until the fitting is tightened as 
additional air will be introduced into 
the master cylinder. 

On vehicles equipped with dash- 
mounted booster, the cylinder can be 
bled at the bleed screw on the cylinder. 


On a vehicle with a frame-mounted 
brake booster assembly, the master 
cylinder can be bled at the booster 
screw(s). 

5. After seeing that the master cylinder 
reservoir is filled with the specified 
fluid to within 1/4 inch to the top of 
the filler neck, install the filler cap. 
Wipe off any fluid from the outside 
of the cylinder and brake line. 

6. Connect the rubber boot to the end 
of the cylinder. 

7. Check and, if necessary, adjust the 
brake pedal free-travel. 


L-, LN-, AND B-SERIES SPLIT BRAKE 
SYSTEM AND FRAME MOUNTED 
BOOSTER 


Removal 
Refer to Figures 17 and 20. 

1. Working from inside the vehicle 
below the instrument panel, 
disconnect the wires from the stop 
light switch. 


2. On L-and LN-Series, remove the 


retaining nut, shoulder bolt, spacers 

and bushing securing the master 

cylinder push rod and the stop light 
switch to the brake pedal assembly. 

Remove the switch. 

On B-Series, remove the hair pin clip 
from the brake pedal pin. Remove the 
push rod, spacers, stop light switch, and 
bushing from the brake pedal pin. 
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3. Remove the boot from the master 
cylinder push rod. 

4. Disconnect the brake hydraulic 
system lines from the master 
cylinder. 

5. Remove the master cylinder to dash 
panel retaining screws and remove 
the master cylinder. 

Installation 

l. Position the master cylinder 
assembly on the dash panel within 
the engine compartment and install 
the retaining screws and washers. 
Tighten the screws to specification. 

2. Connect the hydraulic brake system 
lines loosely to the master cylinder. 

3. Lubricate the push rod bushing with 
lubricant (Lubriplate). Position the 
bushing in the push rod. 

4. On L-and LN-Series, position the 
stop light switch on the push rod, 
install the shoulder bolt and spacers. 
Make sure the bushings and spacers 
are installed properly. Secure the 
push rod and stop light switch to the 
brake pedal assembly with the self- 
locking nut. 

On B-Series, install the spacers, 
push rod, bushing and stop light switch 
on the brake pedal pin. Install the hair 
pin retainer, 

5. Connect the wires to the stop light 
switch. 

6. Bleed the hydraulic brake system as 
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outlined in this section of the 
manual. Centralize the differential 
valve as outlined in this section of 
the manual. Then, fill the dual 
master cylinder reservoirs to within 
1/4 inch of the top with C6AZ- 
19542-A extra heavy duty brake 
fluid. Install the gasket (diaphragm) 
and filler cap. 


C-SERIES SINGLE BRAKE SYSTEM 


Removal 
If the vehicle is equipped with a 

vacuum or air booster, the engine must 
be stopped and all vacuum or air 
pressure must be expelled from the 
booster system before the hydraulic 
lines are disconnected. 

1. Roll back the floor mat, remove the 
floor plate, and then disconnect the 
hydraulic line from the master 
cylinder. 

2. Force as much brake fluid as 
possible from the master cylinder 
into a suitable container by pushing 
down the brake pedal all the way 
several times. 

3. Disconnect the rubber boot from the 
rear end of the master cylinder in the 
cab. 

4. Remove the two mounting bolts and 
lower the master cylinder away from 
the push rod and out of the cab. 


Installation 

1. With the rubber boot on the piston 
push rod, guide the master cylinder 
over the end of the push rod, and 
position the cylinder against the 
mounting surface. Install the 
mounting bolts, and torque them to 
specifications. 

2. Connect the brake line to the master 
cylinder fitting, but leave the brake 
line fitting loose. 

3. Fill the master cylinder reservoir 
with the specified brake fluid to 
within 1/4 inch of the top of the 
filler neck. 

4. Push the brake pedal down slowly 
by hand. Hold the pedal down and 
tighten the brake line fitting. Release 
the brake pedal. Do not release the 
brake pedal until the fitting is 
tightened as additional air will be 
introduced into the master cylinder. 
Repeat this procedure until air 
ceases to escape at the fitting and a 
firm pedal is obtained. 

On a vehicle with a brake booster 
assembly, the master cylinder can be 
bled at the booster bleed screw(s). 

5. After seeing that the master cylinder 
reservoir is filled with the specified 
C6AZ-19542-A extra heavy duty 
brake fluid to within 1/4 inch of the 
top of the filler neck, install the filler 
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cap. Wipe off any fluid from the 
outside of the cylinder and brake 
line. 

6. Connect the rubber boot to the end 
of the cylinder. Install the floor plate 
and secure with the seven retaining 
screws, and place the floor mat in its 
proper position. 

7. Check and, if necessary, adjust the 
brake pedal free-travel. 


C-SERIES—SPLIT BRAKE SYSTEM 


Refer to Figure 18. 

АП vacuum must be relieved from 
the booster before hydraulic lines are 
disconnected. 

1. Disconnect the hydraulic lines from 
the master cylinder. Trap the fluid 
drip with a shop towel or plug the 
ports. 

2. Remove the bolt and nut connecting 
the push rod to the brake pedal bell 
crank and remove the stop light 
switch, bushing and spacers. 

3. Remove the master cylinder 
mounting bolts and remove the 
master cylinder from the vehicle. 

Installation 
Refer to Figure 18. 

1. If the master cylinder is being 
replaced, transfer the outlet ports to 
the new master cylinder. 

2. Position the master cylinder to the 
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push rod to the bell crank. 

4. Connect the primary and secondary 
outlet tubes and tighten to 
specifications. 

5. Bleed the brake system. 


DUAL BRAKE MASTER CYLINDER 
PRESSURE DIFFERENTIAL VALVE 
ASSEMBLY 


Removal 


1. Raise the vehicle on a hoist. 
Disconnect the brake warning light 
wire from the pressure differential 
valve assembly switch. To prevent 
damage to the brake warning switch 
wire connector, expand the plastic 
lugs to allow removal of the shell- 
wire connector from the switch 
body. 

2. Disconnect the brake hydraulic lines 
from the differential valve assembly. 

3. Remove the screw retaining the 
pressure differential valve assembly 
to the frame side rail and remove the 
valve assembly. 

4. If the differential valve is to be 
replaced, remove the brake warning 
lamp switch and install the switch in 
the new differential valve. The 
pressure differential valve assembly 
and the brake warning lamp switch 
are separate units and each is 
serviced as a separate assembly 
only. 

Installation 

1. Mount the pressure differential 
valve assembly on the frame side rail 
and tighten the attaching screw. 

2. Connect the brake hydraulic system 
lines to the differential valve 
assembly and tighten the tube nuts 
securely. 

3. Connect the shell-wire connector to 
the brake warning lamp switch. 
Make sure plastic lugs on the 
connector hold the connector 
securely to the switch. 

4. Bleed the brakes and centralize the 
pressure differential valve as 
outlined in this Section of the 
manual. 
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F-100-350-SERIES 


Removal 
Refer to Figure 14. 

1. Working inside the vehicle, below 
the instrument panel, disconnect the 
wires from the stop light switch. 
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FIG. 18 Dual Master Cylinder and Brake Pedal Installation—C-Series 


2. Disconnect the clutch pedal 
retracting spring and remove the 
insulators. Remove the retaining 
nut, shoulder bolt, and bushing 
securing the push rod to the brake 
pedal assembly. 

3. On an automatic transmission 
equipped vehicle, remove the 
retainer, washer, bushings and shaft 
securing the brake pedal to the 
support. Remove the brake pedal 
assembly. 

4. On a standard transmission 
equipped vehicle, remove the cotter 
pin, nut, washer, bushings and lever 
securing the brake pedal assembly to 
the support. Remove the brake pedal 
assembly. 

5. Remove the stop light switch from 
the bracket on the brake pedal. 

6. If required, remove the pedal pad. 

Installation 

1. If required, install the pedal pad on 
the brake pedal assembly. 

2. Install the stop light switch retainer 
and the stop light switch in the 
retainer on the brake pedal. 

3. On a standard transmission 
equipped vehicle, lubricate the 
bushings with lubricant 
(Lubriplate). 

Insert the bushings in the brake 
pedal assembly, and install the brake 
pedal on the shaft. Install the bushings, 
lever, washer, nut and cotter pin on the 
shafts. 

Install the bushing in the lever. 
Connect the rod to the lever and install 
the cotter pin. 

4. On an automatic transmission 
equipped vehicle, lubricate the 
bushings with lubricant 
(Lubriplate). 

Insert the bushings in the brake 
pedal assembly. Position the bushing on 
the shaft. Insert the shaft through the 
support and the pedal assembly. 

Insert the outer bushing on the shaft 
and install the washer and retainer. 

5. Lubricate the push rod bushing with 
lubricant (Lubriplate). Position the 
bushing on the push rod. 


6. Install the shoulder bolt. Secure the 
push rod to the brake pedal 
assembly with the self-locking nut. 

7. Connect the wire to the stop light 
switch. 

8. Install the clutch pedal retracting 
spring insulators and the spring. 


BRONCO 


Removal 
Refer to Figure 15. 

1. Disconnect the wires from the stop 
light switch. 

2. Remove the hair pin retainer (Fig. 
15) and slide the stop light switch off 
the brake pedal pin just far enough 
for the switch outer hole to clear the 
pin. Remove the stop light switch 
from the pin. 

3. Slide the master cylinder push rod 
off the brake pedal pin. Remove the 
bushing and washers. 

4. Remove the cotter pin from the right 
side of the brake and clutch pedal 
shaft. 

5. Slide the shaft toward the left, just 
enough to allow removal of the 
brake pedal and two brake pedal 
bushings. 

Installation 

1. Coat the brake pedal bushings and 
the shaft with lubricant (Oil SEA 
10W-20W-30). 

2. Position the bushings, pedal and 
shaft on the brake pedal support and 
install the retaining cotter pin (Fig. 
15). Spread the cotter pin ends. 

3. Lubricate the master cylinder push 
rod bushing with the lubricant. 
Insert the bushing in the push rod. 
Coat the washers with the lubricant, 
and position the push rod and 
bushing, washers and stop light 
switch on the brake pedal pin. 
Install the hair pin type retainer. 

4. Connect the wires to the stop light 
switch. 


ECONOLINE 


Removal 
Refer to Figure 16. 
1. Remove the shoulder bolt and nut 
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FIG. 19 Brake Pedal and Master Cylinder Installation—P-350-400 


retaining the master cylinder push 

rod to the brake pedal. 

2. On models with a manual 
transmission, remove the clutch 
lever from the clutch pedal shaft. 
On models with an automatic 

transmission, remove the spring retainer 

and washer from the right end of the 
clutch pedal shaft. 

3. Slide the shaft toward the left, just 
enough to allow removal of the 
brake pedal and two brake pedal 
bushings. 

Installation 

1. Coat the brake pedal bushings and 
the shaft with lubricant (Oil SAE 
10W-20W-30). 

2. Position the bushings, pedal and 
shaft on the brake pedal support. 
On Models with a manual 

transmission, install the clutch lever on 

the clutch pedal shaft. 

On Models with an automatic 
transmission, install the washer and 
spring retainer on the clutch shaft. 

3. Lubricate the master cylinder push 
rod bushing with the lubricant. 
Insert the bushing in the push rod. 
Install the shoulder bolt and nut 
securing the master cylinder push 
rod to the brake pedal. 


L-500-900, LN-, AND LT-SERIES 


Removal 

1. Remove the brake pedal retracting 
spring (Fig. 17). 

2. Remove the brake master cylinder 
push rod eccentric bolt nut, and 
remove the bolt and two nylon 
bushings. 

3. Remove the nut from the pedal 
shaft. Then slide the shaft to the left 
and remove the brake pedal and 
sleeve. 

4. Remove the two bushings from the 
pedal, and remove the bumper from 
the pedal extension bracket if so 
equipped. 

Installation 

1. Coat all bushings and the pedal shaft 
with a small quantity of Lubriplate 
or an equivalent lubricant. 

2. Install the bumper on the pedal 
extension bracket (if so equipped), 
and position the nylon bushings in 
the brake pedal shaft bore. 

3. Position the brake pedal assembly 
and sleeve in the pedal support 
bracket. Slide the pedal shaft 
through the sleeve and pedal and 
secure with the nut. Torque the nut 
to specifications. 
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4. Position the nylon bushings іп the 
bore of the push rod. Connect the 
push rod to the brake pedal with the 
eccentric bolt and nut. Install the 
pedal retracting spring. 


P-350-400-SERIES 


Removal 
Refer to Figure 19. 

1. Remove the brake master cylinder 
push rod shoulder bolt nut, and 
remove the bolt and nylon bushing. 

2. Remove the cotter pin and nut from 
the pedal shaft. Then slide the shaft 
to the right and remove the brake 
pedal sleeve. 

3. Remove the two bushings from the 
pedal and the two bushings from the 
pedal support. 

Installation 

1. Coat all bushings and pedal shaft 
with a small quantity of Lubriplate 
or an equivalent lubricant. 

2. Position the nylon bushings in the 
brake shaft bore and the support 
bracket. 

3. Position the brake pedal assembly іп 
the pedal support bracket. Slide the 
pedal shaft through the pedal and 
secure with the nut. Torque the nut 


12-02-14 


DRUM BRAKES—SINGLE CYLINDER, DUAL PISTON 


12-02-14 


to specifications. Install the cotter 
pin. 

4. Position the nylon bushings in the 
bore of the push rod. Connect the 
push rod to the brake pedal with the 
sholder bolt and nut. 


B-SERIES 


Removal 

1. Remove the brake pedal retracting 
spring (Fig. 20). 

2. Remove the clevis pin retaining clip 
and remove the pin, spacers, master 
cylinder push rod bushing and 
switch assembly. 

3. Remove the clip from the pedal 
shaft. Then slide the shaft to the left 
and remove the brake pedal. 

4. Remove the two bushings from the 
pedal. 

Installation 

1. Coat all bushings and the pedal shaft 
with a small quantity of Lubriplate 
or an equivalent lubricant. 

2. Position the nylon bushings in the 
brake pedal shaft bore. 

3. Position the brake pedal assembly in 
the pedal support bracket. Slide the 
pedal shaft through the pedal and 
secure with the retaining clip. 

4. Position the nylon bushing in the 
bore of the push rod. Connect the 
push rod, switch assembly and 
spacers to the brake pedal with the 
clevis pin and secure with the 
retaining clip. 

5. Install the pedal retracting spring. 


C-SERIES 


Removal 

1. Remove the brake pedal retracting 
spring (Figs. 18 and 21). 

2. Remove the brake master cylinder 
push rod retaining bolt nut, bolt and 
nylon bushings. 

3. Remove the brake pedal bumper-to- 
bracket retaining nut. Then remove 
the bolt and bumper. 

4. On models with a single hydraulic 
brake system, remove the master 
cylinder push rod by pulling up on 
the tab on the push rod boot, and 
remove the push rod and boot from 
the cylinder. 

5. Remove the nut from the bolt, slide 
the bolt to the right and remove the 
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FIG. 20 F-B-Series Brake Pedal and Related Parts 
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brake pedal assembly, sleeve and 
bushing. 

6. Remove the bushings from the pedal 
assembly. 

Installation 

1. Coat all bushings and the pedal shaft 
with a small quantity of Lubriplate 
or an equivalent lubricant. Position 
the nylon bushings in the brake 
pedal shaft bore. 

2. Position the brake pedal assembly 
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FIG. 23 C-Series Single Brake Master Cylinder 


sleeve and bushing in the pedal 
support bracket, slide the bolt to the 
left and install the nut. Torque the 
nut to specifications. 

3. On models with a single hydraulic 
brake system, install the push rod 
and boot in the master cylinder. 


4. On models with a single hydraulic 


brake system, install the pedal 
bumper bolt, bumper and nut. 
Tighten the nut securely. 

5. Install the two nylon bushings in the 
push rod bore, and install the push 
rod retaining bolt and nut. 

6. Install the pedal retracting spring. 


OVERHAUL 


BRAKE WHEEL CYLINDER 


Disassembly 

1. With the wheel cylinder removed, 
remove the rubber boots from the 
ends of the brake cylinder. Remove 
the pistons, cups, and piston return 
spring and piston expander assembly 
from the cylinder (Fig. 22). 

2. Remove the bleeder screw from the 
cylinder. 

Assembly 

1. Coat all brake cylinder parts with 
clean extra heavy duty brake fluid 
C6AZ-19542-A. 

2. Install the bleeder screw (Fig. 22) in 
the brake cylinder. 

3. Place the piston return spring and 
piston expander assembly, cups, and 
pistons in the cylinder bore, and 
install a boot and link over each end 
of the cylinder, clamp the brake 
cylinder pistons against the ends of 
the cylinder. When a brake cylinder 
repair kit is used, install all of the 
parts supplied in the kit. 


MASTER CYLINDER 


SINGLE BRAKE SYSTEM 


Disassembly 

1. With the master cylinder removed, 
clean the outside of the master 
cylinder, and remove the filler cap 
and gasket. Pour out any brake fluid 
that may remain in the cylinder and 
reservoir. 

On a C-Series truck master cylinder 
(Fig. 23), remove the 4 bolts that hold 
the cylinder body on the reservoir, and 
remove the gasket. Press down on the 
piston to compress the return spring, 
and remove the snap ring. Remove the 
piston, primary cup, piston filler, return 
spring, check valve, and check valve 
seat. 

On vehicles equipped with a frame 
mounted vacuum brake booster, the 
check valve is installed in the booster 
instead of in the master cylinder. 

2. OnaL-, LN-, P-, or LT-Series truck 
master cylinder with a box-shaped 


reservoir, remove the fitting and 
gaskets from the forward end of the 
cylinder. Discard the gaskets. 
Remove the snap ring from the bore 
at the rear end of the cylinder, and 
remove the stop plate, piston cup, 
spring, check valve, and seat from 
the cylinder bore. If necessary, blow 
through the forward bolt hole to 
remove the parts. 

Remove the bolt type fitting from 
the forward end of the cylinder. Remove 
the snap ring from the bore at the rear 
end of the cylinder, and remove the 
piston, cup, spring, and valve seat. 
Remove the rubber bumper from the 
pistons (systems without booster only). 
Assembly 
1. Dip all parts except the master 

cylinder body in clean hydraulic 

brake fluid. Use only C6AZ-19542- 

A heavy-duty brake fluid. 

2. On a L-, LN-, P-, LT-Series truck 
with a box-shaped master cylinder 
reservoir, instal] the brake fitting, 
bolt, and new gaskets on the forward 
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FIG. 24 Dual Master Cylinder Disassembled—F-100-F-350 4 x 2 


end of the cylinder. Install the valve 
seat, valve, spring, cup, piston, and 
stop plate in the cylinder bore. 
Install the snap ring in the rear end 
of the bore. 

3. Ona C-Series truck master cylinder, 
install the valve seat, valve, spring, 
piston filler, cup and piston in the 
cylinder bore, push down on the 
piston to compress the spring and 
install the snap ring in the bore. 
Position a new gasket over the 
cylinder body and mount the body 
to the reservoir. Secure with 4 bolts. 
Tighten bolts securely. 


F-100-350, E-100-300, P-35 
AND BRONCO 


Refer to Figures 24 and 25. 

The master cylinder must be 
removed from the vehicle to be 
overhauled. 


When a repair is necessary on the 


master cylinder, it is required practice 
during the warranty period to replace 
the cylinder as a unit instead of 
overhauling the cylinder with a service 
repair kit. 

Disassembly 


1. 


Clean (һе outside of the master 
cylinder and remove the filler cap 
and gasket (diaphragm). Pour out 
any fluid that remains in the 
cylinder. 

Unscrew the piston stop from the 
bottom of the cylinder body. 
Remove the O-ring seal from the 
piston stop. Discard the seal. 
Remove the push rod boot, if so 
equipped, from the groove at the 
rear of the master cylinder and slide 
the boot away from the rear of the 
master cylinder. 

Remove the snap ring (Fig. 26) 


PRIMARY PISTON ASSEMBLY e 


SNAP RING € 
7821 


H 2092-А 


retaining the primary and secondary 
piston assemblies within the cylinder 
body. 

Remove the push rod (if so 
equipped) and primary piston 
assembly from the master cylinder. 
Discard the piston assembly, 
including the boot (if so equipped). 
Apply an air hose to the rear brake 
outlet port of the cylinder body and 
carefully blow the secondary piston 
out of the cylinder body. 

Remove the return spring, spring 
retainer, cup protector, and cups 
from the secondary piston. Discard 
the cup protector and cups. 
P-350-400: Place the master cylinder 
in a vise with the outlet ports up. Be 
careful to avoid damage to the 
master cylinder housing. 
P-350-400: Install a spare brake line 
tube nut in the rear brake outlet port 


12-02-17 DRUM BRAKES—SINGLE CYLINDER, DUAL PISTON 12-02-17 
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FIG. 25 Dual Master Cylinder Disassembled View—P-350-P-400 Series 


(Fig. 27). Place a flat washer оп а 1 Snap Ring Pliers 
inch No. 8 x 32 self-tapping screw 
and thread the screw into the tube 
seat insert in the port. Hold the 
screw from turning, and back the 
tube nut out of the port. This will 
remove the tube seat insert from the 
port. 

Repeat the same procedure to 
remove the tube seat insert from the 
front brake outlet port. 

10. P-350-400 ONLY: Remove the 
master cylinder from the vise, and 
then remove the residual pressure 
check valves and check valve springs 
from the outlet ports (Fig. 25). 

Inspection and Repair 

1. Clean all parts in clean isopropyl 
alcohol, and inspect the parts for 
chipping, excessive wear or damage. FIG. 26 Removing Snap Ring— FIG. 27 Removing Residual Check 
Replace them as required. When Typical Valve and Tube Seat 


SNAP RING 


Н1477-С 


Н 1673-А 
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using a master cylinder repair kit, 
install all the parts supplied. 

2. Check all recesses, openings and 
internal passages to be sure they are 
open and free from foreign matter. 
Use the air hose to blow out dirt and 
cleaning solvent. Place all parts on a 
clean pan or paper. 

3. Inspect the hydraulic master 
cylinder bore for signs of etching, 
pitting or rust. Replacement of the 
master cylinder will be required if 
any of these conditions exist. 

Assembly 

1. P-350-400: Place the master cylinder 
in a vise with the outlet ports up. Be 
careful to avoid damage to the 
master cylinder housing. 

2. P-350-400: Insert a check valve 
spring in a new residual pressure 
check valve (P-350-400) and replace 
the assembly in the rear brake outlet 
port. Be sure the spring is properly 
seated in the bottom of the port. 

3. P-350-400: Place a new brass tube 

seat insert in the port. Be sure the 

insert is not cocked. Thread a spare 
brake line tube nut in the port, and 
turn down the nut until the tube seat 
insert is bottomed in the port (Fig. 

28). Remove the tube nut. 

Repeat the above procedures at the 

front brake outlet port. 

5. Remove the master cylinder from 
the vise. Check the outlet ports for 
brass burrs, and remove the burrs, if 
present. 


> 


6. Dip all the parts except the cylinder 
body in clean C6AZ-19542-A extra 
һеауу duty brake fluid. 

7. Assemble the two secondary cups, 


back-to-back, in the grooves near 
the end of the secondary piston. 
Assemble the cup protector, 
primary cup, spring retainer and 
secondary piston return spring on 
the other end of the secondary 
piston. 

8. Install the secondary piston 
assembly in the master cylinder. 

9. Install a new O-ring on the piston 
stop, and start the stop into the 
cylinder body. 

10. On a vehicle equipped with standard 
brakes, position the boot, snap ring 
and push rod retainer on the push 
rod. Make sure the push rod 
retainer is seated securely on the 
ball end of the rod. Seat the push rod 
іп the primary piston assembly. 

11. Install the primary piston assembly 
in the master cylinder. Push the 
primary piston inward and tighten 
the secondary piston stop to retain 
the secondary piston in the bore. 

12. On a vehicle equipped with power 


Wrench TUBE NUT 


OUTLET PORT 


FIG. 28 Installing Residual Check 
Valve and Tube Seat 


brakes, position the stop plate and 
snap ring on the primary piston. 
Depress the primary piston and 
install the snap ring in the cylinder 
body. 

13. Ona vehicle equipped with standard 
brakes, press the push rod and 
pistons inward and install the snap 
ring in the cylinder body. 

14. Bleed the master cylinder. 

Bleeding the Master Cylinder 
Before the master cylinder is 

installed on the vehicle, the unit should 

be bled. 

1. Support the master cylinder body in 
a vise, and fill both fluid reservoirs 
with C6AZ-19542-A extra heavy 
duty brake fluid. 

2. Loosely install plugs in the front and 
rear brake outlet bores. Depress the 
primary piston several times until 
air bubbles cease to appear in the 
brake fluid. 

3. Tighten the plugs and attempt to 
depress the piston. The piston travel 
should be restricted after all air is 
expelled. 

4. Remove the plugs. Install the cover 
and gasket (diaphragm) assembly, 
and make sure the cover retainer is 
tightened securely. 


500-950 SERIES—SPLIT HYDRAULIC 
BRAKES AND FRAME MOUNTED 
BOOSTER 


Disassembly 

Refer to Figure 29. 
1. Clean the outside of the master 
cylinder. Remoye the cylinder cover 
screw. Lift off the cover and the 
diaphragm gasket and pour off 
excess brake fluid. Use the push rod 
to stroke the cylinder, forcing fluid 
from the cylinder through the outlet 
ports. 
Loosen and remove the piston stop 
screw and gasket from the right 
hand side of the cylinder. 
3. Pull back the push rod boot and 


tə 


remove the snap ring from the 
groove in the end of the cylinder 
bore as shown in Fig. 26. 

4. Remove the push rod and stop plate 
from the master cylinder. 

5. Remove the internal parts from the 
master cylinder. If the parts will not 
slide out loosely assemble the cover 
plate and seal the primary outlet 
part, then apply air pressure at the 
secondary outlet port. 

Inspection and Repair 

1. Clean all parts in isopropyl alcohol. 
Inspect the parts for chipping, 
excessive wear or damage. Replace 
them as required. When using a 
master cylinder repair kit, install all 
the parts supplied. 

2. Check all recesses, openings and 
Internal passages to be sure they are 
open and free of foreign matter. 
Passages may be probed with soft 
copper wire, 0.020 inch OD, or 
smaller. 

3. Minor scratches or blemishes in the 
cylinder bore can be removed with 
crocus cloth or a clean up hone. Do 
not oversize the bore more than 
0.007 inch. 

Assembly 
Refer to Figure 29. 

1. Dip all parts except the master 
cylinder in clean extra heavy duty 
C6AZ-19542-A hydraulic brake 
fluid. 

2. Install the rear rubber cup on the 
secondary piston with the cup lip 
facing the rear. All other cups face 
the front or closed end of the 
cylinder. 

3. Assemble and install the secondary 
piston spring, front cup, and the 
secondary piston. 

4. Install the piston stop screw and 

gasket, making sure the screw enters 

the cylinder behind the rear of the 
secondary piston. 

Assemble and install the primary 

piston and push rod parts. 

6. Locate the stop plate in the seat in 

the bore and engage the snap ring 

into the groove at the rear of the 
cylinder. 

Install the push rod boot onto the 

push rod and groove of the cylinder 

housing. 

8. Bleed the master cylinder. 

Bleeding the Master Cylinder 
Before the master cylinder is 

installed on the vehicle, the unit should 

be bled. 

1. Support the master cylinder body іп 
a vise, and fill both fluid reservoirs 
with C6AZ-19542-A extra heavy 
duty brake fluid. 

2. Loosely install plugs in the front and 
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FIG. 29 Dual Master Cylinder—Disassembled View—500-850-Series Truck with Split Hydraulic Brakes and Frame 


Mounted Booster 


rear brake outlet bores. Depress the 
primary piston several times until 
air bubbles cease to appear in the 
brake fluid. 

3. Tighten the plugs and attempt to 
depress the piston. The piston travel 
should be restricted after all air is 
expelled. 

4. Remove the plugs. Install the cover 
and diaphragm gasket assembly, and 
make sure the cover screw is 
tightened securely. 


L-AND LN-500-600 SERIES—SPLIT 
BRAKE SYSTEM AND DASH 
MOUNTED BOOSTER 


Disassembly 
Refer to Figure 30. 

1. Clean the outside of the cylinder and 
remove the filler cap and gasket 
(diaphragm). Pour out any brake 
fluid that may remain in the 
reservoir. Stroke the push rod three 
times to remove fluid from the 
cylinder bore. 

2. Remove the reservoir retainers, 
washers, and reservoir from the 
master cylinder body. 

3. Remove the two rubber washers 
from the reservoir and the two O- 
rings from the reservoir retainers. 

4. Remove the snap ring, spring 
retainer and push rod spring. 


13. 


14. 


Unscrew the retainer bushing 
counterclockwise and remove the 
push rod, retainer bushing, seal 
retainer and primary piston from the 
master cylinder. 

Remove the primary piston from the 
push rod and discard it. 

Remove the seal retainer, and 
retainer bushing from the push rod. 
Remove the two lip seals and the 
two O-rings from the retainer 
bushing. 

Unscrew the end cap 
counterclockwise and remove the 
end cap and secondary piston 
assembly from the master cylinder. 
Remove the snap ring from the 
secondary piston and remove the 
piston and return spring from the 
end cap and stop rod assembly. 


. Remove the two lip seals from the 


piston. 


. Remove the snap ring from the end 


cap and remove the secondary 
piston stop rod, relief port seal 
spring, the two snap rings and the 
two split washers from the end cap. 


. Remove the relief port seal from the 


secondary piston stop rod. 

Remove the O-rings from the end 
cap. 

Remove the primary and secondary 
port caps and discard. 


15. Remove the check valves and 


springs from the ports. 


Assembly 


l. 


Refer to Figure 30. 

Wash all metal parts in alcohol 
before assembly. Dip all parts except 
the master cylinder body in clean 
C6AZ-19542-A extra heavy duty 
hydraulic brake fluid. When using a 
master cylinder repair kit, install all 
of the parts supplied. 

Install a new primary piston into the 
front end of the master cylinder 
bore. Push the piston through the 
bore until it is flush with the retainer 
bushing recess. Use a non-metallic 
object which will not scratch the 
bore. 

Assemble the O-rings and the two 
lip seals on the retainer bushing. Be 
sure the lip seals fit into the 
undercuts in the center of the 
bushing with their large diameters 
toward the piston end. 

Install the retainer bushing onto the 
closed end of the push rod and push 
it onto the push rod approximately 
half way. Be sure the lip seal at the 
piston end of the retainer bushing 
remains in the undercut portion of 
the retainer bushing. 

Install the seal retainer onto the 
closed end of the push rod with the 
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raised lip toward the retainer 
bushing. 
. Insert the push rod into the master 


stop rod. 


SECONDARY PORT 


13. Slide the assembly into the end cap 


WASHER 


and engage the snap ring into its 
groove. 


retainers and place the retainers in 


PRIMARY PORT 


RESERVOIR 
RETAINER 


GASKET 
O-RING DIAPHRAGM 


FILLER 
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the mounting holes of the reservoir. 
Place the rubber washers and O- 
rings on the retainers. 


cylinder bore and hook the push rod 14. Install the lip seals on the secondary 21. Place the reservoir and retainer 
onto the primary piston. piston with the large diameters assembly on the master cylinder 
. Slide the seal retainer into the recess facing outward. body and tighten the retainers to 15- 
in the master cylinder bore. 15. Place the secondary piston return 20 ft-lbs torque. 
Screw the retainer bushing into the spring on the end cap assembly. 22. Replace the springs and check 
master cylinder body and tighten to 16. Compress the spring and place the valves in the output ports of the 
15-20 ft-lbs torque. remaining snap ring and split washer cylinder. 
Install the push rod spring with the on the piston stop rod. 23. Replace the primary and secondary 
large end toward the master cylinder 17. Slide the piston stop rod into the port caps. Tighten to 15-20 ft-lbs 
and install the spring retainer and secondary piston and engage the torque. 
snap ring. snap ring in its groove. 24. Install the mounting seal on the 
. Install the O-rings on the end cap. 18. Slide the end cap and piston flange of the master cylinder. Install 
. Install the relief port seal on the assembly into the master cylinder the filler cap and gasket 
secondary piston stop rod. bore and screw the end cap into the (diaphragm). 
. Place the port seal spring, split master cylinder body. Tighten the 
washer (largest of two), and snap cap to 15-20 ft-lbs torque. 
ring (largest of two) on the piston 19. Install washers on the reservoir 
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SPECIFICATIONS 


FRONT HYDRAULIC DRUM BRAKE DIMENSIONS 
А 0.100 F-100 
F,Y [Rem mm | | 
2750 3300 


Lining Thickness (Inches): 
Primary 


F-250 


REAR HYDRAULIC DRUM BRAKE DIMENSIONS 
4x2 RPO 
F-250 


Қ U-100 | U-100 ; 
Truck Series 4х4 ais 
4x4Std 
2500& | 2750& 30004 x 2 
tun 4 x 43500 
2750 3000 Mn 
Axle Usage k 


Р-350 (RPO) 
P-400 (Std) 


3300 & 
3600 


Size (Inches) 11х 10х [11-1/22x 1121/32 x | 11-1/32 x 
оте 1.75 1.75 2.25 2.25 2.25 
Cylinder Diameter (Inches) |04125 | 04125 | 08125 | 04175 | 0.875 | 0.875 0.875 | 0.9375 0.93750 | 08 | 0.9375 


Lining Thickness (Inches): 
Primary 0.1875 | 0.218 0.1875 0.1875 | 0.218 0.218 0.1875 0.1875 0.1875 0.1875 .375 
ою | oam | ао | oom | ozso оз | 029 | ою | озш | 02 


Pore [on ЕТТЕ | es | ое | ЗЕКТІ 


Ф 1.06 Above 6200 GVW 


GENERAL TORQUE LIMITS 


Unless otherwise specified, the tollowing torque ranges are to be used for fitting or fastener diameters as indicated. 


Bolt or Nut Diameter Torque Range Bolt or Nut Diameter Torque Range 


85-115 Ft-Lbs 110-150 Ft-Lbs 


12-17 Ft-Los 150-205 Ft-Lbs 
3142 Ft-Lbs J 220-300 Ft-Lbs 
50-70 Ft-Lbs 360-480 Ft-Lbs 
75-105 Ft-Lbs 0” 540-730 Ft-Lbs 


CH1877-B 
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SPECIFIC TORQUE LIMITS 


[on Gate ac Pare ara Serna Armm SURE] | еа | wmm | — _ 
Rear Backing Plate to Axle (100—400 Series) 
Brake Assembly to Front Axle (500—900 Series) 
Brake Assembly to Rear Axle (500—900 Series) 


Brake Drum to Hub Nuts or Bolts (500-900 Series) 1/2 x 13, 68-85 5/8 к 18,136-170 | | 
Master Cylinder ог Booster Push Rod to Brake Pedal (500—900 Series) 3/8 x 16, 12-17 КЕБЕ шке 
Master Cylinder to Dash Panel (500-900 Series) 5/16 x 18, 12-17 38x16,31-42 | | 


[ Marma Cyinerro Goose (Oath Малте Goosen GOO-TWOSwied БЕНЕН ШЕГЕ ГЕННЕН БЕНЕН 
Eccentric Adjuster Bolt Torque 80-120 inch Ibs. в ын ранна р ЗЕ 


TORQUE LIMITS – HYDRAULIC TUBE NUTS (FT-LBS) 


[am вв T= — | m  ] 


Brake drums are marked with the maximum allowable braking surface diameter. 1f this diameter is exceeded by wear or refinishing, the drum must be replaced. 


СН 1878-A 
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PART 12-05 Drum Brakes — Single Cylinder, 
Single Piston 


BRAKE DRUMS 


BRAKE BACKING PLATE 
BRAKE SHOES 


ADJUSTMENTS 


BRAKE SHOE ADJUSTMENT 


The brake drums should be at 
normal room temperature, when the 
brake shoes are adjusted. If the shoes are 
adjusted when the shoes are hot and 
expanded, the shoes may drag as the 
drums cool and contract. 

А brake adjustment re-establishes 
the brake lining-to-drum clearance and 
compensates for normal lining wear. 


FRONT BRAKE 


Manual Adjustment 
The single anchor brake is adjusted 

by turning an adjusting screw located 

between the lower ends of the shoes. 

1. Raise the vehicle until the wheels 
clear the floor. 

2. Remove the cover from the 
adjusting hole at the bottom of the 
brake carrier plate, and turn the 
adjusting screw inside the hole to 
expand the brake shoes until they 
drag against the brake drum and 
lock up the drum. Back off the 
adjusting screw until a slight drag is 
noted (Fig. 1). 


Removal and Installation ..... 


Removal and Installation. . . . . ee 


Афивітепі,................. 


Applies to Р-500 And В-, LN-Series Trucks with 6000-7000 Lh. Axles 


COMPONENT INDEX 


05-01 
05-02 
lesion а 05-01 


FIG. 1 Single Anchor Brake Shoe 
Adjustment 


3. When the shoes are against the 
drum, back off the adjusting screw 
10 to 12 notches so that the drum 
rotates freely without drag. If the 
drum does not rotate freely, remove 
the wheel and drum, and then blow 


REMOVAL AND INSTALLATION 


BRAKE DRUMS 


Since the brake drum service 
procedures for these models apply to 
both hydraulic and air brakes, they are 
covered under Adjustments in Part 
12-01. 


ВКАКЕ SHOE AND ADJUSTING 
SCREW 


Removal 
Refer to Figure 2. 

1. Raise the truck until the wheels 
clear the floor. Then remove the 


Removal and Installation............... 
BRAKE WHEEL CYLINDER 

Disassembly and Assembly. ............. 

Removal and Installation..............- 


COMPONENT INDEX 


out the dust and dirt from the 
linings. With sandpaper, remove all 
rust from the points where the shoes 
contact the carrier plate and apply a 
light coating of high temperature 
grease (C1AZ-19590-B). Be careful 
not to get the lubricant on the 
linings. 

Install the wheel and drum, and 
adjust the shoes. Install the 
adjusting hole cover on the brake 
backing plate. 


. Check and adjust the other three 


brake assemblies. 


. Apply the brakes. If the pedal 


travels more than halfway down 
between the released position and 
the floor, too much clearance exists 
between the brake shoes and the 
drums. Repeat steps 2 and 3 above. 


. When all brake shoes have been 


properly adjusted, lower the vehicle. 
Road test the vehicle and check the 
operation of the brakes. Perform the 
road test only when the brakes will 
apply and the vehicle can be safely 


stopped. 


wheel and drum. Do not push down 
the brake pedal after the brake drum 
has been removed. 

Clamp the brake cylinder boot 
against the end of the cylinder, and 
remove the brake shoe retracting 
springs from both shoes. 
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5; 


6. 


Remove the anchor ріп plate (Fig. 
2). 

Remove the hold-down spring cups 
and springs from the shoes, and 
remove the shoes and the adjusting 
screw parts from the carrier plate. 
Do not let oil or grease touch the 
brake linings. 

Remove the hold-down spring pins 
from the carrier plate. 

Remove the adjusting screw parts 
from the brake shoes. 


Installation 


l. 


Coat all points of contact between 
the brake shoes and the other brake 
assembly parts with Lubriplate or 
similar lubricant. Lubricate the 
adjusting screw threads. 

Place the adjusting screw, socket, 
and nut on the brake shoes so that 
the star wheel on the screw is 
opposite the adjusting hole in the 
carrier plate. Then install the 
adjusting screw spring. 

Position the brake shoes and the 
adjusting screw parts on the carrier 
plate, and install the hold-down 
spring pins, springs, and cups. 
Install the anchor pin plate on the 
pin. 

Install the brake shoe retracting 
springs on both shoes, being careful 
not to bend the hooks or to stretch 
the springs beyond the attaching 
points. The primary shoe spring 
must be installed first. 

Remove the clamp from the brake 
cylinder boot. 

Install the wheel and drum. 

Adjust the brakes, check the brake 
pedal operation, and lower the 
truck. 


BRAKE WHEEL CYLINDER 


Removal 


l. 


Remove the wheel, drum, and brake 
shoes. Remove the cylinder-to-shoe 
connecting links. 

Disconnect the brake line from the 
brake cylinder. 

Remove the brake cylinder retaining 
bolts and lockwashers, and then 
remove the cylinder from the 
backing plate. 


Installation 


l. 


Position the brake cylinder on the 
backing plate and install the 
retaining bolts and lockwashers. 
Install a new gasket on the brake line 
fitting and connect the line to the 
brake cylinder. 

Install the brake shoes and the 
connecting links between the shoes 
and cylinder. Install the drum and 
the wheel. 
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FIG. 2 Single Anchor Brake Shoe—Front—P-500 


4. Adjust the brakes and bleed the 


system. Check the pedal operation 
before moving the vehicle. 


BRAKE BACKING PLATE 


Removal 


1. 


From front wheel spindles, remove 
the hub and drum attaching parts 
(grease cap and gasket if so 
equipped, cotter pin, bearing 
adjusting nut and flat washer). 
Then, remove the outer wheel 
bearing and the hub and drum 
assembly from the spindle. 
Remove the brake shoes and 
adjusting screw from the backing 
plate as outlined in this Section. 
Disconnect the brake line from the 
brake cylinder and submerge the end 
of the brake line in a can containing 
a small amount of brake fluid. This 
will minimize hydraulic line 
bleeding. 

Remove the backing plate retaining 
bolts and nuts, then remove the 
backing plate from the front wheel 
spindle. 

Remove the attaching bolts and 
lockwashers, and the brake cylinder 
from the backing plate. 


Installation 


1. 


Assemble the brake cylinder to the 
backing plate with the attaching 
bolts and lockwashers. 

Mount the backing plate to the front 
wheel spindle and secure with the 
attaching bolts and nuts. 

Install the brake shoes and adjusting 
screw to the backing plate as 
outlined in this Section. Connect the 
brake line to the brake cylinder. 
Install a front wheel hub and drum 
assembly and the outer wheel 
bearing to the spindle. Install the 
hub and drum attaching parts (flat 
washer, bearing adjusting nut, cotter 
pin, grease cap, and gasket if so 
equipped). Adjust the front wheel 
bearings as outlined in Group 11. 
Install the wheel and tire. 

Bleed the hydraulic system and 
adjust the brake shoes. 


12-05-03 


DRUM BRAKES—SINGLE CYLINDER, SINGLE PISTON 


12-05-03 


MAJOR REPAIR OPERATIONS 


BRAKE WHEEL CYLINDER 


Disassembly 

1. With the wheel cylinder removed, 
remove the rubber boot from the end 
of the brake cylinder. Remove the 
piston, cup, and piston return spring 
from the cylinder (Fig. 3). 

2. Remove the bleeder screw from the 
cylinder. 

Assembly 

1. Coat all brake cylinder parts with 
clean extra heavy duty brake fluid 
C6AZ-19542-A. 


PISTON RETURN 


CYLINDER 


SPRING 
í N — 
КЕДЕ CUP BLEEDER SCREW 
H1015-A 


FIG. 3 Single Servo Broke 
Cylinder—Disassembled 


2. Install the bleeder screw (Fig. 3) in 
the brake cylinder. 


. Place the piston return spring, cup, 


and piston in the cylinder bore, and 
install a boot and link over each end 
of the cylinder, clamp the brake 
cylinder piston against the end of the 
cylinder. When a brake cylinder 
repair kit is used, install all of the 
parts supplied in the kit. 
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PART 12-08 Drum Brakes — Dual Cylinders, 


Dual Pistons 
Applies to 500 thru 900 Series Trucks 


COMPONENT INDEX COMPONENT INDEX 


BRAKE BACKING PLATE BRAKE PEDALS 
Removal and installation Removal and Installation 
BRAKE SHOES 
Adjustment 
Removal and Installation 


SPECIFICATIONS 


BRAKE MASTER CYLINDERS 
Disassembly and Assembly 
Removal and Installation 


ADJUSTMENTS 


BRAKE SHOE ADJUSTMENT 


The brake drums should be at 
normal room temperature, when the 
brake shoes are adjusted. If the shoes are 
adjusted when the shoes are hot and 
expanded, the shoes may drag as the 
drums cool and contract. 

A brake adjustment re-establishes 
the brake lining-to-drum clearance and 
compensates for normal lining wear. 

Adjustment procedures for each 
type of brake assembly are given under 
the applicable heading. 


REAR BRAKE — P-500 SERIES 


The two-cylinder brake assembly 
brake shoes are adjusted by turning 
adjusting wheels reached through slots 
in the backing plate. 

The brake adjustment is made with 
the vehicle raised. Check the brake drag 
by rotating the drum in the direction of 
forward rotation as the adjustment is 
made. 

1. Remove the adjusting slot covers 
from the backing plate (Fig. 1). 

2. Turn the rear (secondary shoe) 
adjusting screw inside the hole to 
expand the brake shoe until it drags 
against the brake drum. 

3. Back off the adjusting screw so that 
the drum rotates freely without 
drag. Depress the brake pedal to 
center the brake shoes, and back off 
the adjusting screw an additional 
notch to provide operating 
clearance. 


4. Repeat the above procedure on the 
front (primary) brake shoe. 
5. Replace the adjusting hole covers. 


SELF ADJUSTING BRAKES — REAR 
— 500-900 SERIES (EXCEPT P-500) 


The brake shoes are automatically 
adjusted when the vehicle is driven in 
reverse and the brakes applied. A 
manual adjustment is required only 
after the brake shoes have been relined 
or replaced. 

The two-cylinder brake assembly 
(Figs. 2 and 3) brake shoes are adjusted 
by turning adjusting wheels reached 
through slots in the backing plate. 

Two types of two-cylinder brake 
assemblies are used on truck rear 
wheels. The assemblies differ primarily 
in the retracting spring hookup, and in 
the design of the adjusting screws and 
locks. However, the service procedures 
are the same for both assemblies. 

The brake adjustment is made with 
the vehicle raised. Check the brake drag 
by rotating the drum in the direction of 
forward rotation as the adjustment is 
made. 

1. Remove the adjusting slot covers 
from the backing plate (Fig. 1). 

2. Turn the rear (secondary shoe) 
adjusting screw inside the hole to 
expand the brake shoe until a slight 
drag is felt against the brake drum. 

3. Repeat the above procedure on the 
front (primary) brake shoe. 

4. Replace the adjusting hole covers. 

5. Complete the adjustment by 


applying the brakes several times 

while backing the vehicle. 

6. After the brake shoes have been 
properly adjusted, check the 
operation of the brakes by making 
several stops while operating in a 
forward direction. 

If a brake drum will not come off, 
remove the adjusting slot covers and 
back off the adjuster screws to free the 
drum from the shoes. 


HYDRAULIC SYSTEM BLEEDING 


Refer to Part 12-01 (General 
Hydraulic Brake Service) for hydraulic 
system bleeding procedures. 
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FIG. 1 Two-Cylinder Brake (Rear) 
Shoe Adjustment 
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FIG. 2 Two-Cylinder Brake Shoe (Wagner) — Rear 


REMOVAL AND INSTALLATION 


BRAKE SHOES AND ADJUSTING 
SCREW 


P-500 SERIES — REAR 


Removal 
Refer to Figure 4. 


1. Raise the truck until the wheels 
clear the floor. Remove the wheel, 
and then remove the drum or the 
hub and drum assembly. Mark the 
hub and drum to aid assembly in the 


same position. 


2. Clamp the brake cylinder boots 
against the ends of the cylinder and 
remove the four brake shoe 


retracting springs. 


3. Remove the brake shoe guide bolt 
cotter pin, nut, washer, and bolt 
from both shoes and remove the 


shoes from the backing plate. 


4. Remove the clamp-type adjusting 
wheel lock from the anchor pin 
support, and unthread the adjusting 
screw and wheel assembly from the 


anchor pin support. 


Installation hub and drum during installation. 
1. Coat all points of contact between 6. Adjust the brakes, and lower the 
the brake shoes and other brake truck. 


assembly parts with high 
temperature grease (C1AZ-19590- 600-900 SERIES—REAR—WAGNER 
B). Removal 

2. Thread the adjusting screw and 1. Raise the truck until the wheels 
wheel assembly into the anchor pin clear the floor. Remove the wheel, 
support and install the clamp-type and then remove the drum or the 
adjusting wheel lock. Thread the hub and drum assembly. It may be 
adjusting wheel into the support so necessary to back off the adjusting 
that the brake shoe will rest against wheels slightly to free grooved 
the adjusting wheel end. drums. Take care not to back off 

3. Place the brake shoe against the adjustment so much that adjusting 
backing plate, insert the ends in the wheel is jammed against the friction 
brake cylinder links, and install the ring on the adjuster screw as this 
shoe guide bolt, washer and nut may damage the ring. 

(Fig. 4). Finger tighten the nut, then Mark the hub and drum to aid 
back off one full turn, and install the assembly in the same position. Be sure 
cotter pin. the engine is stopped and there is no 

4. Install the four retracting springs vacuum in the system before 
with the tool shown in Fig. 5. disconnecting the hydraulic lines. 

5. Remove the cylinder clamps, install 2. Unhook the two automatic adjuster 
the drum or the hub and drum springs (Fig. 2). Remove each long 
assembly, then install the wheel adjuster link by pivoting back the 
assembly. Align the marks on the adjusting wheel cranks until their 
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FIG. 4 Two Cylinder Brake—Rear—P-500 
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Installation Tool—2035-N 7 
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Removal 
Tool—2035-N 
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Ni / SPRING 


H1013-A 


FIG. 5 Retracting Spring 
Replacement — Typical 


slots align with the link hooks. Lift 
out the links, then slide the hooks 
from the anchor pin cranks. Remove 
the short links by rotating the 
anchor cranks until the link hooks 
clear the eccentrics on the shoe 
webs, then remove the smaller hooks 
from the cranks. 

Spread the anchor crank C-washers 
and remove the cranks (it is usually 
unnecessary to remove the adjusting 
wheel cranks). If shoes are to be 
relined, remove adjuster eccentrics 
from the shoe webs by unscrewing 
their self-tapping screws. 

Remove the shoe retraction springs 
by sliding the looped ends off the 
pins. Remove the shoe hold-down 
lock wires, castellated nuts and plain 
washers and lift the shoes off the 
backing plate. 

Unthread the adjusting screw and ” 
adjusting wheel from each of the 
anchor supports. 


Installation 


l. 


Insert the adjusting wheels in the 
anchor support slots and thread in 
the adjuster screws from the shoe 
side, friction ring end toward the 
shoe. For new linings, back off 
adjusters, taking care not to jam the 
adjusting wheels. Do not lubricate 
adjuster screws. 

Position the shoes (Fig. 2) to the 
backing plate. Locate shoe with its 
toe (cutaway portion of web) 
positioned in the adjuster slot, heel 
in the anchor pin slot. Install hold- 
down bolt, plain washer and 
castellated nut finger tight, then 
back off nut one turn and install the 
lockwire. 
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3. Install the retracting springs in the 
shoe web, longest end at the 
adjuster, and hook the springs over 
the pins. 

4. On each shoe web, install the 
adjuster hex eccentric, tightening 
the self-tapping screw finger-tight to 
permit final adjustment of the 
eccentrics. 

5. Position the anchor cranks on the 
anchor pins with the long end 
toward the shoes. Install and crimp 
the C-washers. 

6. At each crank, install the short link 
with the small hook end into the 
short arm of the crank. Install the 
other link end around the eccentric 
on the shoe web. 

7. Install the long link S-hook end to 
the long arm of the crank. Rotate the 
adjusting wheel crank so that slot 
lines up with link U-hook end and 
insert the hook. Rotate the adjusting 
wheel crank back to the 
approximate adjusting position. 

8. Install the adjuster spring with the 
short end on the adjusting wheel 
crank finger and the long end on the 
upper groove of the spring retainer 
pin. Center the brake shoe 
assemblies to the backing plate. 

9. Lift the adjuster lever up and away 
from the star wheel. Then loosen the 
hex eccentric screw and rotate each 
hex eccentric until the adjuster lever 
aligns the adjusting wheel crank 
pawl with the center line of the 
adjusting screws. A milled slot 
located on the anchor support is the 
aligning mark. With the eccentrics 
adjusted, tighten the self-tapping 
Screws. 

10. Install the drum or the hub and 

drum assembly, then install the 

wheel assembly. Align the marks on 
the hub and drum during 
installation. 

. Bleed the brake system and adjust 

the brakes. Lower the vehicle. 


500-800 SERIES (EXCEPT P-500) — 
REAR — KELSEY HAYES 


Removal 
Refer to Figure 3. 

1. Raise the truck until the wheel 
clears the floor. 

2. Remove the wheel, hub and drum 
assembly. Refer to Part 12-01. 

3. Clamp the brake cylinder boots 
against the ends of the cylinder with 
brake piston clamps. 

4. Note the two different types of 
brake shoe retracting springs and 
remove the springs. 

5. Remove the brake shoe hold down 
post cotter key, nut, and shoe hold 
down washer. 


_ 
— 


6. 


Loosen and remove the eccentric 
adjuster bolt, lock washer, eccentric 
and adjusting link. 

Remove the shoe and lining 
assembly from the backing plate. 
Remove the anchor block spring and 
slide the adjuster assembly from the 
shoe web. 

Remove the adjuster star wheel and 
screw from the adjuster block. 
Unthread the star wheel from the 
adjuster screw. 


Installation 


1. 


11. 


12. 


13. 


Refer to Figure 3. 

Wipe all brake dust from the brake 
assembly parts witha clean dry rag. 
Coat all points of contact between 
brake shoes and other parts with 
high temperature grease (C1AZ- 
19590-B or E). 

Coat the adjuster screw and the 
inside of the adjuster block with high 
temperature grease (C1AZ-19590-B 
or E). 

Thread the adjuster screw onto the 
star wheel and insert the adjuster 
screw assembly into the adjuster 
block. Maintain a 2.12-2.18 inch 
dimension from the end of the 
adjuster block to the adjuster screw 
web slot. 

Install the adjuster assembly onto 
the shoe web and attach the anchor 
block spring. 

Place the brake shoe over the 
retracting spring toggle pin and 
insert the ends of the shoe in the 
wheel cylinder links. 

Install the shoe hold down washer 
and nut. Do not install the cotter 
pin. 

Install the four brake shoe retracting 
springs. Make sure the retracting 
springs are installed as shown in Fig. 
3. On 15 x 5 inch brakes the inner 
hook ends face the wheel cylinders. 
On 15 x 4 inch brakes the inner hook 
ends face the center of the axle. 
Install the adjusting link, eccentric, 
lockwasher and adjuster bolt. Do 
not tighten. 

Remove the brake piston clamps. 


. Tighten the shoe hold down nut 


until there is 0.015-0.025 inch 
clearance between the shoe and hold 
down washer with the shoe held 
against the backing plate. Install the 
cotter pin. 

Center the shoes on the backing 
plate. Using a 1/2 inch wrench, 
rotate the adjuster eccentric until 
the adjusting lever is at the index 
mark (Fig. 3). Tighten the eccentric 
adjuster bolt to specification. 
Install the wheel, hub and drum 
assembly. 

Adjust the brake to obtain a slight 


drag. Subsequent adjustments will 
be automatic. 


BRAKE WHEEL CYLINDER 


Removal 


1. 


Remove the wheel, drum, and brake 
shoes. Remove the cylinder-to-shoe 
connecting links. 

Disconnect the brake lines from the 
brake cylinders. 

Remove the brake cylinder retaining 
bolts and lockwashers, and then 
remove the cylinder from the 
backing plate. On the two-cylinder 
brake assemblies, remove the cover 
with the brake cylinder. 


Installation 


1. 


Position the brake cylinder on the 
backing plate and install the 
retaining bolts and lockwashers. 
Torque the retaining bolts to 150- 
200 in-lbs. On the two-cylinder 
brake assemblies, install the cover 
with the brake cylinder. 

Install a new gasket on the brake line 
fitting and connect the line to the 
brake cylinder. 

Install the brake shoes and the 
connecting links between the shoes 
and cylinder. Install the drum and 
the wheel. 

Adjust the brakes and bleed the 
system. Check the pedal operation 
before moving the vehicle. 


BRAKE BACKING PLATE 


300 THROUGH 900 SERIES 
Removal 


1. 


From front wheel spindles, remove 
the hub and drum attaching parts 
(axles under 9,000 lbs capacity- 
grease cap and gasket if so equipped, 
cotter pin, bearing adjusting nut and 
flat washer) (Axles 9,000 Ibs 
capacity or over-grease cap and 
gasket, lock nut, dimpled washer, 
locking ring, and bearing adjusting 
nut and pin assembly.) Then, 
remove the outer wheel bearing and 
the hub and drum assembly from the 
spindle. 

On rear wheels, remove the rear axle 
shaft flange retaining nuts and axle 
shaft. Remove the rear wheel 
bearing lock nut, lock washer, and 
adjusting nut, then remove the hub 
and drum assembly from the axle 
housing. Discard the grease seal. 
Remove the brake shoes and 
adjusting screw from the backing 
plate as outlined in this section. 
Disconnect the brake line from the 
brake cylinder and submerge the end 
of the brake line in a can containing 
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a small amount of brake fluid. This 
will minimize hydraulic line 
bleeding. 

4. Remove the backing plate retaining 
bolts and nuts, then remove the 
backing plate from the front wheel 
spindle or rear axle housing. 

5. Remove the attaching bolts and lock 
washers, and the brake cylinder 
from the backing plate. 

Installation 

1. Assemble the brake cylinder to the 
backing plate with the attaching 
bolts and lockwashers. 

2. Mount the backing plate to the front 
whecl spindle or to the rear axle 
housing flange, and secure with the 
attaching bolts and nuts. 

3. Install the brake shoes and adjusting 
screw to the backing plate as 
outlined in this section. Connect the 
brake line to the brake cylinder. 

4. Install a front wheel hub and drum 
assembly and the outer wheel 
bearing to the spindle. Install the 
hub and drum attaching parts (axles 
under 9,000 lbs capacity-flat washer, 
bearing adjusting nut, cotter pin, 
grease cap, and gasket if so 
equipped, axles 9,000 lbs. capacity 
or over-bearing adjusting nut and 
pin assembly, locking ring, dimpled 
washer, lock nut, and grease cap and 
gasket). Adjust the front wheel 
bearings as outlined in Group 11. 
Install a rear wheel hub and drum 

assembly on the rear axle housing. The 

rear hub oil seal must be replaced 
whenever a hub is removed or installed. 
Install the outer bearing and the 
adjusting nut, then adjust the wheel 
bearings. Install the lock washer and 
lock nut, then torque to specifications. 

Install the rear axle shaft, gasket and 

attaching nuts, then torque to 

specifications. 

5. Install the wheel and tire. 

6. Bleed the hydraulic system and 
adjust the brake shoes. 


BRAKE MASTER CYLINDER 


500-600 SERIES—POWER 
BRAKE—DASH MOUNTED BOOSTER 


Removal 

1. With the engine stopped, depress the 
brake pedal to expell vacuum from 
the brake booster system. 

2. Disconnect the hydraulic lines from 
the brake master cylinder. 

3. Remove the brake booster to master 
cylinder retaining nuts and 
lockwashers. Remove the master 
cylinder from the brake booster. 

Installation 

1. Before installing the master 
cylinder, check the distance from 


the outer end of the booster 
assembly push rod to front face of 
the brake booster assembly. Turn 
the push rod adjusting screw in or 
out as required to obtain the 
specified length (Fig. 6). 

2. Position the master cylinder 
assembly over the booster push rod 
and onto the two studs on the 
booster assembly. Install the 
attaching nuts and lockwashers and 
torque them to specifications. 

3. Connect the hydraulic brake system 
lines loosely to the master cylinder. 

4. Bleed the hydraulic brake system as 
outlined in this section of the 
manual. Centralize the differential 
valve as outlined in this Section of 
the manual. Then, fill the dual 
master cylinder reservoirs to within 
1/4 inch of the top with the specified 
C6AZ-19542-A brake fluid. Install 
the gasket (diaphragm) and filler 
cap. 


F-500-750, C-600-900 
SERIES—SINGLE-BRAKE SYSTEM 


Removal 
The engine must be stopped and all 

vacuum must be expelled from the 

booster system before the hydraulic 
lines are disconnected. 

1. Disconnect the stoplight switch 
wires from the switch, and 
disconnect the brake line from the 
brake fitting. 

2. Force as much brake fluid as 
possible from the master cylinder 
into a suitable container by pushing 
down the brake pedal all the way 
several times. 

3. On a vehicle with a frame-mounted 
booster disconnect the rubber boot 
from the rear end of the master 
cylinder in the cab. Remove the 
bolts that hold the master cylinder 
against the dash panel, and lift the 
cylinder away from the push rod and 
out of the engine compartment. 

On vehicles equipped with a dash- 
mounted booster, remove the nuts and 
washers that secure the master cylinder 
to the power booster unit, and remove 
the master cylinder. 

Installation 

1. On a vehicle with a frame-mounted 
booster, position the rubber boot on 
the piston push rod, guide the 
master cylinder over the end of the 
push rod and position the cylinder 
against the mounting surface. Install 
the mounting bolts and torque them 
to specifications. 

On vehicles equipped with a dash- 
mounted booster, install the master 
cylinder over the push rod onto the two 
studs in the power booster body. Install 
the lockwashers and retaining nuts. 


Torque the nuts to specifications. 

2. Connect the brake line to the master 
cylinder fitting, but leave the brake 
line fitting loose. 

3. Fill the master cylinder reservoir 
with C6AZ-19542-A extra heavy 
duty brake fluid to within 1/4 inch 
of the top of the filler neck. 

4. Push the brake pedal down slowly 
by hand several times to let air 
escape at the brake line fitting. Hold 
the pedal down and tighten the 
brake line fitting. Release the brake 
pedal. Do not release the brake 
pedal until the fitting is tightened as 
additional air will be introduced into 
the master cylinder. 

On vehicles equipped with dash- 
mounted booster, the cylinder can be 
bled at the bleed screw on the cylinder. 

On a vehicle with a frame-mounted 
brake booster assembly, the master 
cylinder can be bled at the booster bleed 
screw(s). 

5. After seeing that the master cylinder 
reservoir is filled with the specified 
brake fluid to within 1/4 inch of the 
top of the filler neck, install the filler 
cap. Wipe off any fluid from the 
outside of the cylinder and brake 
line. 

6. Connect the stoplight switch wires 
to the switch. 

7. Connect the rubber boot to the end 
of the cylinder. 

8. Check and, if necessary, adjust the 
brake pedal free-travel. 


L-, LN-, AND B-SERIES SPLIT BRAKE 
SYSTEM AND FRAME MOUNTED 
BOOSTER 


Removal 
Refer to Figures 7 and 8. 

1. Working from inside the vehicle 
below the instrument panel, 
disconnect the wires from the stop 
light switch. 

2. On L-and LN-Series, remove the 
retaining nut, shoulder bolt, spacers 
and bushing securing the master 
cylinder push rod and the stop light 
switch to the brake pedal assembly. 
Remove the switch. 

On B-Series, remove the hair pin clip 
from the brake pedal pin. Remove the 
push rod, spacers, stop light switch, and 
bushing from the brake pedal pin. 

3. Remove the boot from the master 
cylinder push rod. 

4. Disconnect the brake hydraulic 
system lines from the master 
cylinder. 

5. Remove the master cylinder to dash 
panel retaining screws and remove 
the master cylinder. 

Installation 

1. Position the master cylinder 
assembly on the dash panel within 
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the engine compartment and install 
the retaining screws and washers. 
Tighten the screws to specification. 
Connect the hydraulic brake system 
lines loosely to the master cylinder. 
Lubricate the push rod bushing with 
lubricant (Lubriplate). Position the 
bushing in the push rod. 

On L-and LN-Series, position the 
stop light switch on the push rod, 
Install the shoulder bolt and spacers. 
Make sure the bushings and spacers 
are installed properly. Secure the 
push rod and stop light switch to the 
brake pedal assembly with the 
selflocking nut. 

Оп B-Series, install the spacers, push 


rod, bushing and stop light switch on the 
brake pedal pin. Install the hair pin 
retainer. 


5. 


6. 


Connect the wires to the stop light 
switch. 

Bleed the hydraulic brake system as 
outlined in this section of the 
manual. Centralize the differential 
valve as outlined in this Section of 
the manual. Then, fill the dual 
master cylinder reservoirs to within 
1/4 inch of the top with C6AZ- 
19542-A extra heavy duty brake 
fluid. Install the gasket (diaphragm) 
and filler cap. 


P-500 SERIES 
Removal 


1. 


Тһе engine must Бе stopped and all 
vacuum must be expelled from the 
booster system before the hydraulic 
lines are disconnected. 

Turn the front wheels all the way to 
the left, and remove the fender 
apron attaching screws so that the 
apron can be moved to provide 
access to the master cylinder. 
Disconnect the stoplight switch 
wires from the switch. 

Disconnect the brake line from the 
brake tube fitting. 

Force as much brake fluid as 
possible from the master cylinder 
into a suitable container by pushing 
down the brake pedal all the way 
several times. 

Disconnect the rubber boot from the 
end of the master cylinder. 
Remove the brake pedal return 
spring, remove the cotter pin from 
the clevis pin, and remove the 
master cylinder push rod and boot. 
Remove the three mounting bolts 
and remove the master cylinder 
from the mounting bracket and 
away from the vehicle. 


Installation 


1. 


Assemble the master cylinder to the 
mounting bracket and secure with 
the three mounting bolts. Install the 
push rod and boot to the front of the 
master cylinder. Connect the front 


end of the push rod to the upper 
holes of the brake pedal extension 
with the clevis pin, and secure with 
a cotter pin. Install the brake pedal 
retracting spring. 

Connect the brake line to the master 
cylinder fitting, but leave the brake 
line fitting loose. 

Fill the master cylinder with extra 
heavy-duty brake fluid C6AZ- 
19542-A to the specified level (1⁄4 
inch from the top). 

Push the brake pedal down slowly 
by hand several times to let air 
escape at the brake line fitting. Hold 
the pedal down and tighten the 
brake line fitting. Do not release the 
brake pedal until the fitting is 
tightened, as additional air will be 
introduced into the master cylinder. 
Repeat this procedure until air 
ceases to escape at the fitting and a 
firm pedal is obtained. 

After seeing that the master cylinder 
reservoir is filled with the specified 
C6AZ-19542-A extra heavy duty 
brake fluid to within 1/4 inch of the 
top of the reservoir, install the filler 
cap. Wipe off the fluid from the 
outside of the cylinder and brake 
line. 

Connect the stoplight switch wires 
to the switch. 

Connect the rubber boot to the end 
of the cylinder. Reposition the 
fender apron and secure with the 
five retaining bolts. 

Check and, if necessary, adjust the 
brake pedal free travel. 


C-SERIES SINGLE BRAKE SYSTEM 


Removal 


The engine must be stopped and all 


vacuum must be expelled from the 
booster system before the hydraulic 
lines are disconnected. 


l. 


Roll back the floor mat, remove the 
floor plate, and then disconnect the 
hydraulic line from the master 
cylinder. 

Force as much brake fluid as 
possible from the master cylinder 
into a suitable container by pushing 
down the brake pedal all the way 
several times. 

Disconnect the rubber boot from the 
rear end of the master cylinder in the 
cab. 

Remove the two mounting bolts and 
lower the master cylinder away from 
the push rod and out of the cab. 


Installation 


l. 


With the rubber boot on the piston 
push rod, guide the master cylinder 
over the end of the push rod, and 
position the cylinder against the 
mounting surface. Install the 


mounting bolts, and torque them to 
specifications. 

2. Connect the brake line to the master 
cylinder fitting and tighten the 
fitting. 

3. Fill the master cylinder reservoir 
with the specified brake fluid to 
within 1/4 inch of the top of the 
filler neck. 
Bleed the brake system. 
After seeing that the master cylinder 
reservoir is filled with the specified 
C6AZ-19542-A extra heavy duty 
brake fluid to within 1/4 inch of the 
top of the filler neck, install the filler 
cap. Wipe off any fluid from the 
outside of the cylinder and brake 
line. 

6. Connect the rubber boot to the end 
of the cylinder. Install the floor plate 
and secure with the seven retaining 
screws, and place the floor mat in its 
proper position. 

7. Check and, if necessary, adjust the 
brake pedal free-travel. 


C-SERIES — SPLIT BRAKE SYSTEM 


Removal 
Refer to Figure 9. 

All vacuum must be relieved from 
the booster before hydraulic lines are 
disconnected. 

1. Disconnect the hydraulic lines from 
the master cylinder. Trap the fluid 
drip with a shop towel or plug the 
ports. 

2. Remove the bolt and nut connecting 
the push rod to the brake pedal bell 
crank and remove the stop light 
switch, bushing and spacers. 

3. Remove the master cylinder 
mounting bolts and remove the 
master cylinder from the vehicle. 

Installation 
Refer to Figure 9. 

l. If the master cylinder is being 
replaced, transfer the outlet ports to 
the new master cylinder. 

2. Position the master cylinder to the 
dash panel and install the mounting 
bolts. 

3. Assemble the stop light switch, 
bushing and spacers on the push rod 
and install the bolt connecting the 
push rod to the bell crank. 

4. Connect the primary and secondary 
outlet tubes and tighten to 
specifications. 

5. Bleed the brake system. 


F 


DUAL BRAKE MASTER CYLINDER 
PRESSURE DIFFERENTIAL VALVE 
ASSEMBLY 


Removal 

1. Raise the vehicle on a hoist. 
Disconnect the brake warning light 
wire from the pressure differential 
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valve assembly switch. To prevent 
damage to the brake warning switch 
wire connector, expand the plastic 
lugs to allow removal of the shell- 
wire connector from the switch 
body. 

Disconnect the brake hydraulic lines 
from the differential valve assembly. 
Remove the screw retaining the 
pressure differential valve assembly 
to the frame side rail and remove the 
valve assembly. 

If the differential valve is to be 
replaced, remove the brake warning 
lamp switch and install the switch in 
the new differential valve. The 
pressure differential valve assembly 
and the brake warning lamp switch 
are separate units and each is 
serviced as a separate assembly 
only. 


Installation 


l. 


Mount the pressure differential 
valve assembly on the frame side rail 
and tighten the attaching screw. 
Connect the brake hydraulic system 
lines to the differential valve 
assembly and tighten the tube nuts 
securely. 

Connect the shell-wire connector to 
the brake warning lamp switch. 
Make sure the plastic lugs on the 
connector hold the connector 
securely to the switch. 

Bleed the brakes and centralize the 
pressure differential valve as 
outlined in this Section of the 
manual. 


BRAKE PEDAL ASSEMBLY 


L-, LN-, AND LT-SERIES 


Removal 


l. 


2. 


Remove the brake pedal retracting 
spring (Fig. 7). 

Remove the brake master cylinder 
push rod eccentric bolt nut, and 
remove the bolt and two nylon 
bushings. 

Remove the nut from the pedal 
shaft. Then slide the shaft to the left 
and remove the brake pedal and 
sleeve. 

Remove the two bushings from the 
pedal, and remove the bumper from 
the pedal extension bracket if so 


equipped. 


Installation 


l. 


Coat all bushings and the pedal shaft 
with a small quantity of Lubriplate 
or an equivalent lubricant. 

Install the bumper on the pedal 
extension bracket (if so equipped), 
and position the nylon bushings in 
the brake pedal shaft bore. 

Position the brake pedal assembly 
and sleeve in the pedal support 


bracket. Slide the pedal shaft 
through the sleeve and pedal and 
secure with the nut. Torque the nut 
to specifications. 

Position the nylon bushings in the 
bore of the push rod. Connect the 
push rod to the brake pedal with the 
eccentric bolt and nut. Install the 
pedal retracting spring. 

Adjust the brake pedal free travel to 
3/16-3/8-inch (Fig. 11, Part 12-01). 
Torque the eccentric bolt nut to 
specifications. 


P-500 SERIES 
Removal 


l. 


Open the front cover and disconnect 
the transmission gearshift rods from 
the shaft levers. Set the rods so that 
the maximum working space is 
obtained at the pedal support 
bracket. 

Remove the pedal pads from the 
clutch and brake pedal (Fig. 10). 
Remove the eight screws that retain 
the two floor covers at the steering 
column, and remove the covers. 
Unlatch the engine cover assembly 
and open. 

Remove the eight floor plate 
retaining screws. Pull the 
accelerator pedal from the 
accelerator linkage and remove the 
floor plate. 

Disconnect the clutch and brake 
pedal retracting springs. 

Loosen the pedal support bracket 
clamp bolt. Remove the cotter pins 
and clevis pins from the clutch and 
brake pedals. 

Turn the front wheels full left. 
Through the left front fender apron, 
remove the locking pin from the 
clutch pedal and remove the pedal. 
Push the pedal shaft toward the 
centerline of the vehicle. From 
inside the cab, slide the pedal shaft 
and clutch pedal lever to the right 
and out of the support bracket. 
Remove the brake pedal from the 
support bracket, then remove the 
bushings from the pedal and the 
pedal support bracket. 


Installation 


1. 


Coat all bushings and the pedal shaft 
with a small quantity of Lubriplate 
or an equivalent lubricant. Install 
new bushings in the pedal support 
bracket and the brake pedal. 
Position the brake pedal in the 
support bracket, and slide the pedal 
shaft and clutch pedal lever through 
the bracket and pedal. 

Through the left front fender apron, 
install the clutch pedal on the shaft 
and secure it with a new locking pin. 
Position the clutch rod on the clutch 
pedal lever, install the clevis pin and 


secure it with a new cotter pin. 
Position the brake master cylinder 
push rod in the brake pedal, install 
the clevis pin and secure it with a 
new cotter pin. 

Install the clutch and brake pedal 
retracting springs. 

Adjust the brake pedal by removing 
the clevis pin from the master 
cylinder push rod and turning the 
hex head of the push rod until the 
specified free travel is obtained. 


B-SERIES 


Removal 


1. 
2. 


4. 


Remove the brake pedal retracting 
spring (Fig. 8). 

Remove the clevis pin retaining clip 
and remove the pin, spacers, master 
cylinder push rod bushing and 
switch assembly. 

Remove the clip from the pedal 
shaft. Then slide the shaft to the left 
and remove the brake pedal. 
Remove the two bushings from the 


pedal. 


Installation 


1. 


5. 


Coat all bushings and the pedal shaft 
with a small quantity of Lubriplate 
or an equivalent lubricant. 

Position the nylon bushings in the 
brake pedal shaft bore. 

Position the brake pedal assembly in 
the pedal support bracket. Slide the 
pedal shaft through the pedal and 
secure with the retaining clip. 
Position the nylon bushing in the 
bore of the push rod. Connect the 
push rod, switch assembly and 
spacers to the brake pedal with the 
clevis pin and secure with the 
retaining clip. 

Install the pedal retracting spring. 


C-SERIES 


Removal 


1. 


2. 


Remove the brake pedal retracting 
spring (Figs. 9 and 11). 

Remove the brake master cylinder 
push rod eccentric bolt nut, bolt and 
nylon bushings. 

Remove the brake pedal bumper-to- 
bracket retaining nut. Then remove 
the bolt and bumper. 

On models with a single hydraulic 
brake system, remove the master 
cylinder push rod by pulling up on 
the tab on the push rod boot, and 
remove the push rod and boot from 
the cylinder. 

Remove the nut from the bolt, slide 
the bolt to the right and remove the 
brake pedal assembly, sleeve and 
bushing. i 
Remove the bushings from the pedal 
assembly. 


12-08-08 DRUM BRAKES—DUAL CYLINDERS, DUAL PISTONS 12-08-08 


Installation 
1. Coat all bushings and the pedal 


6. Install the pedal retracting spring. 
7. On models with a single hydraulic 
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FIG. 6 Midland-Ross Booster Push 
Rod Gauge Dimensions and 
Adjustment 


shaft, with a small quantity of 
Lubriplate or an equivalent 
lubricant. Position the nylon 
bushings in the brake pedal shaft 
bore. 

Position the brake pedal assembly 
sleeve and bushing in the pedal 
support bracket, slide the bolt to the 
left and install the nut. Torque the 
nut to specifications. 

On models with a single hydraulic 
brake system, install the push rod 
and boot in the master cylinder. 
On models with a single hydraulic 
brake system, install the pedal 
bumper bolt, bumper and nut. 
Tighten the nut securely. 

Install the two nylon bushings in the 
push rod bore, and install the push 
rod eccentric bolt and nut. 


brake system, adjust the brake pedal 
free-travel to 3/16-3/8 inch. Torque 
the eccentric bolt nut to 
specifications. 
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OVERHAUL 


BRAKE WHEEL CYLINDER 
Disassembly 


1. With the wheel cylinder removed, 
remove the rubber boots from the 
ends of the brake cylinder. Remove 
the pistons, cups, and piston return 
spring from the cylinder (Fig. 12). 

2. Remove the bleeder screw from the 
cylinder. 

Assembly 


1. Coat all brake cylinder parts with 
clean extra heavy duty brake fluid 
C6AZ-19542-A. 

2. Install the bleeder screw (Fig. 12) in 
the brake cylinder. 

3. Place the piston return spring, cups, 
and pistons in the cylinder bore, and 
install a boot and link over each end 
of the cylinder, clamp the brake 
cylinder pistons against the ends of 
the cylinder. When a brake cylinder 
repair kit is used, install all of the 
parts supplied in the kit. 


MASTER CYLINDER 


SINGLE BRAKE SYSTEM 
Disassembly 


1. With the master cylinder removed, 
clean the outside of the master 
cylinder, and remove the filler cap 
and gasket. Pour out any brake fluid 
that may remain in the cylinder and 
reservoir. 

On a C-Series Truck master cylinder 
(Fig. 13), remove the 4 bolts that hold 
the cylinder body on the reservoir, and 
remove the gasket. Press down on the 
piston to compress the return spring, 
and remove the snap ring. Remove the 
piston, primary cup, piston filler, return 
spring, check valve, and check valve 
seat. 

On vehicles equipped with a frame 
mounted vacuum brake booster, the 
check valve is installed in the booster 
instead of in the master cylinder. 

2. Ona L-, LN-, P-, or LT-Series truck 
master cylinder with a box-shaped 
reservoir, remove the fitting and 
gaskets from the forward end of the 
cylinder. Discard the gaskets. 
Remove the snap ring from the bore 
at the rear end of the cylinder, and 
remove the stop plate, piston cup, 
spring, check valve, and seat from 
the cylinder bore. If necessary, blow 
through the forward bolt hole to 
remove the parts. 


Assembly 
l. 


2. On a L-, LN-, P-, LT-Series truck 


seat, valve, spring, cup, piston, and 
stop plate in the cylinder bore. 
Install the snap ring in the rear end 
of the bore. 

On a C-Series truck master cylinder, 
install the valve seat, valve, spring, 
piston filler, cup and piston in the 
cylinder bore. Push down on the 
piston to compress the spring, and 
install the snap ring in the bore. 


Dip all parts except the master 
cylinder body in clean hydraulic 
brake fluid. Use only C6AZ-19542- 
А heavy duty brake fluid. 3. 


with a box-shaped master cylinder 
reservoir, install the brake fitting, 
bolt, and new gaskets on the forward 
end of the cylinder. Install the valve 
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Position a new gasket over the 
cylinder body and mount the body 
to the reservoir. Secure with 4 bolts. 
Tighten bolts securely. 


500-900 SERIES — SPLIT HYDRAULIC 
BRAKES AND FRAME MOUNTED 
BOOSTER 


Disassembly 


l. 


Refer to Figure 14. 

Clean the outside of the master 
cylinder. Remove the cylinder cover 
screw. Lift off the cover and the 
diaphragm gasket and pour off 
excess brake fluid. Use the push rod 
to stroke the cylinder, forcing fluid 
from the cylinder through the outlet 
ports. 

Loosen and remove the piston stop 
screw and gasket from the right 
hand side of the cylinder. 

Pull back the push rod boot and 
remove the snap ring from the 
groove in the end of the cylinder 
bore. 

Remove the push rod and stop plate 
from the master cylinder. 

Remove the internal parts from the 
master cylinder. If the parts will not 
slide out loosely assemble the cover 
plate and seal the primary outlet 
port, then apply air pressure at the 
secondary outlet port. 


Inspection and Repair 


l. 


Clean all parts in isopropyl alcohol. 
Inspect the parts for chipping, 
excessive wear or damage. Replace 
them as required. When using a 
master cylinder repair kit, install all 
the parts supplied. 

Check all recesses, openings and 
internal passages to be sure they are 
open and free of foreign matter. 
Passages may be probed with soft 
copper wire, 0.020 inch OD, or 
smaller. 

Minor scratches or blemishes in the 
cylinder bore can be removed with 
crocus cloth or a clean up hone. Do 
not oversize the bore more than 
0.007 inch. 


Assembly 


l. 


Refer to Figure 14. 

Dip all parts except the master 
cylinder in clean extra heavy duty 
C6AZ-19542-A hydraulic brake 
fluid. 

Install the rear rubber cup on the 
secondary piston with the cup lip 
facing the rear. All other cups face 
the front or closed end of the 
cylinder. 

Assemble and install the secondary 
piston spring, front cup, and the 
secondary piston. 

Install the piston stop screw and 
gasket, making sure the screw enters 
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the cylinder behind the rear of the 

secondary piston. PEDAL RETRACTING BOLT 45597-5 


Bleeding the Master Cylinder 


installed on the vehicle, the unit should 


Assemble and install the primary 
piston and push rod parts. 

Locate the stop plate in the seat in 
the bore and engage the snap ring 
into the groove at the rear of the 
cylinder. 

Install the push rod boot onto the 
push rod and the groove of the 
cylinder housing. 

Bleed the master cylinder. 
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BRAKE MASTER CYLINDER 2140 


be bled. 


l. 


Support the master cylinder body in Мн? 


а vise, апа fill both fluid reservoirs 
with C6AZ-19542-A extra heavy 
duty brake fluid. 

Loosely install plugs in the front and 
rear brake outlet bores. Depress the 
primary piston several times until 
air bubbles cease to appear in the 
brake fluid. 

Tighten the plugs and attempt to 
depress the piston. The piston travel 
should be restricted after all air is 
expelled. l. 
Remove the plugs. Install the cover 

and diaphragm gasket assembly, and 

make sure the cover screw is 
tightened securely. 


FIG. 11 Single Master Cylinder and 
Brake Pedal Installation — C- 
Series 


L-AND LN-500-600 SERIES — SPLIT 
BRAKE SYSTEM AND DASH 
MOUNTED BOOSTER 


Disassembly 

Refer to Figure 15. 

Clean the outside of the cylinder and 
remove the filler cap and gasket 
(diaphragm). Pour out any brake 
fluid that may remain in the 
reservoir. Stroke the push rod three 
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10. 


П. 


12. 


13. 


14. 


15. 


times to remove fluid from the 
cylinder bore. 

Remove the reservoir retainers, 
washers, and reservoir from the 
master cylinder body. 

Remove the two rubber washers 
from the reservoir and the two O- 
rings from the reservoir retainers. 
Remove the snap ring, spring 
retainer and push rod spring. 
Unscrew the retainer bushing 
counterclockwise and remove the 
push rod, retainer bushing, seal 
retainer and primary piston from the 
master cylinder. 

Remove the primary piston from the 
push rod and discard it. 

Remove the seal retainer, and 
retainer bushing from the push rod. 
Remove the two lip seals and the 
two O-rings from the retainer 
bushing. 

Unscrew the end cap 
counterclockwise and remove the 
end cap and secondary piston 
assembly from the master cylinder. 
Remove the snap ring from the 
secondary piston and remove the 
piston and return spring from the 
end cap and stop rod assembly. 
Remove the two lip seals from the 
piston. 

Remove the snap ring from the end 
cap and remove the secondary 
piston stop rod, relief port seal 
spring, the two snap rings and the 
two split washers from the end cap. 
Remove the relief port seal from the 
secondary piston stop rod. 

Remove the O-rings from the end 
cap. 

Remove the primary and secondary 
port caps and discard. 

Remove the check valves and spring 
from the ports. 


Assembly 


1. 


Refer to Figure 15. 

Wash all metal parts in alcohol 
before assembly. Dip all parts except 
the master cylinder body in clean 
C6AZ-19542-A extra heavy duty 
hydraulic brake fluid. When using a 
master cylinder repair kit, install all 
of the parts supplied. 

Install a new primary piston into the 
front end of the master cylinder 
bore. Push the piston through the 
bore until it is flush with the retainer 
bushing recess. Use a non-metallic 
object which will not scratch the 
bore. 

Assemble the O-rings and the two 
lip seals on the retainer bushing. Be 
sure the lip seals fit into the 
undercuts in the center of the 
bushing with their large diameters 
toward the piston end. 


MOUNTING BOLTS 


Install the retainer bushing onto the 
closed end of the push rod and push 
it onto the push rod approximately 
half way. Be sure the lip seal at the 
piston end of the retainer bushing 
remains in the undercut portion of 
the retainer bushing. 

Install the seal retainer onto the 
closed end of the push rod with the 
raised lip toward the retainer 
bushing. 

Insert the push rod into the master 
cylinder bore and hook the push rod 
onto the primary piston. 

Slide the seal retainer into the recess 
in the master cylinder bore. 

Screw the retainer bushing into the 
master cylinder body and tighten to 
15-20 ft-Ibs torque. 

Install the push rod spring with the 
large end toward the master cylinder 
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10. 
11. 


12. 


13: 


and install the spring retainer and 
snap ring. 

Install the O-rings on the end cap. 
Install the relief port seal on the 
secondary piston stop rod. 

Place the port seal spring, split 
washer (largest of two), and snap 
ring (largest of two) on the piston 
stop rod. 

Slide the assembly into the end cap 
and engage the snap ring into its 
groove. 


. Install the lip seals on the secondary 


piston with the large diameters 
facing outward. 


. Place the secondary piston return 


spring on the end cap assembly. 


. Compress the spring and place the 


remaining snap ring and split washer 
on the piston stop rod. 


. Slide the piston stop rod into the 


secondary piston and engage the 
snap ring in its groove. 


. Slide the end cap and piston 


assembly into the master cylinder 
bore and screw the end cap into the 
master cylinder body. Tighten the 
cap to 15-20 ft-Ibs torque. 


. Install washers on the reservoir 


retainers and place the retainers in 
the mounting holes of the reservoir. 


. Place the rubber washers and O- 


rings on the retainers. 


. Place the reservoir and retainer 
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FIG. 13 C-Series Brake Master Cylinder—Disassembled 
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SPECIFICATIONS 


SPECIFIC TORQUE LIMITS 


Front Brake Backing Plate to Spindle (100-400 Series) V2 x 13, 5570 7/16 x 14, 30-50 1/2 x 20, 55-75 
Front Brake Backing Plate and Steering Arm to Spindle (100—400 Series) 1/2 x 13, 30-40 4:2x20550-0 | si 
Rear Backing Plate to Axle (100—400 Series] 1/2 x 13, 75-105 1/2 x 20, 50-70 7/16 x 14, 35-45 


Brake Assembly to Front Axle (500—900 Series) 9/16 x 12, 110-150 12 x 13, 75-105 V2 x 20, 75-105 
Brake Assembly to Rear Axle (500—900 Series) 9/16 x 12, 110—150 1/2 x 13, 75-105 1/2 x 20, 75—105 
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TORQUE LIMITS — HYDRAULIC TUBE NUTS (FT-LBS) 


[ — sam (| — — 35 WR [| мш» j 
(DAII hydraulic line connections (nuts) must be torqued to the specified value and free of fluid leakage. 

BRAKE DRUM REPAIR LIMITS (BRAKE LATHE) 

Brake drums are marked with the maximum allowable braking surface diameter. If this diameter is exceeded by wear or refinishing, the drum must be replaced. 


СН 1878-А 
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PART 12-09 Drum Brakes — Dual Cylinders, 
Single Piston (Wagner) 


Applies To 600 Thru 900 Series Trucks 
COMPONENT INDEX COMPONENT INDEX | Page | 


BRAKE BACKING PLATE 
Removal and Installation 


BRAKE DRUMS 
Removal and Installation 


BRAKE MASTER CYLINDER 
Disassembly and Assembly 
Removal and Installation 


ADJUSTMENTS 


BRAKE SHOE ADJUSTMENT 


The brake drums should be at 
normal room temperature, when the 
brake shoes are adjusted. If the shoes are 
adjusted when the shoes are hot and 
expanded, the shoes may drag as the 
drums cool and contract. 

A brake adjustment re-establishes 
the brake lining-to-drum clearance and 
compensates for normal lining wear. 

Adjustment procedures for each 
type of brake assembly are given under 
the applicable heading. 


BRAKE SHOES 
Adjustment 


Removal and Installation 


BRAKE WHEEL CYLINDERS 
Disassembly and Assembly 
Removal and installation 


SPECIFICATIONS 


SELF ADJUSTING BRAKES — 500- 
900 SERIES 


Two-cylinder front brakes are 
adjusted by means of exposed, hex-head, 
self-locking cam adjusters. The brakes 
are to be manually adjusted initially. 
Subsequent adjustment is automatic. To 
adjust this brake: 

1. Raise the vehicle and check the front 
brakes for drag by rotating the 
wheels. 

2. Adjust one shoe by rotating the 
wheel in a forward direction while 


turning the cam hex-head also in a 
forward direction. Bring the shoe 
out to the drum until a light drag is 
felt. Do not apply excessive force on 
the hex-head cam, as automatic 
adjuster parts can be damaged. 
Back off the adjustment until the 
wheel turns freely. Adjust the other 
cam on the same wheel in the same 
manner. 

3. Adjust the other front wheel brake 
using the procedure above. 

4. Apply the brakes and recheck the 
adjustment. 


REMOVAL AND INSTALLATION 


BRAKE DRUMS THROUGH 900 
SERIES 


Removal and Installation 

The brake drum service procedures 
for these models are covered under 
Removal and Installation in Part 12-01. 


BRAKE SHOES AND ADJUSTING 
MECHANISM 


600-900 SERIES 


Removal 

1. Raise the vehicle until the wheels 
clear the floor. Remove the wheel, 
and then remove the drum or the 
hub and drum assembly. Mark the 
hub and drum to aid assembly in the 
same position. 


Be sure the engine is stopped and 
there is no vacuum in the system before 
disconnecting the hydraulic lines. 

2. Remove both brake shoe retracting 
springs (Fig. 1). 

3. Remove the C-washers and flat 
washers from the hold-down studs. 
Lift the shoes off the backing plate. 

4. To remove the adjuster assembly 
from the shoe, unhook the wedge 
spring from the wedge and the coil 
spring from the shoe web. Work the 
spring coil off the lever pivot pin and 
slide the spring hook from the plug 
lever pin. Pull the adjuster lever 
from the back of the shoe and 
remove the plug, wedge washer, 
wedge and wedge guide. 


Installation 

1. To install the adjuster assembly, 
position the wedge guide with its pin 
located in the hole provided in the 
brake shoe. The wedge guide must 
be located on the side of the brake 
shoe farthest away from the carrier 
plate. Position the wedge on the shoe 
web with its serrated edge resting 
against the serrations on the wedge 
guide. 

2. Insert the drum contact plug so that 
its head is through the hole in the 
brake shoe and lining and its shank 
rests over the wedge and wedge 
guide. The plug must be installed 
from the inside of the brake shoe. 

3. From the opposite side of the shoe, 


12-09-02 


DRUM BRAKES—DUAL CYLINDERS, SINGLE PISTONS (WAGNER) 


12-09-02 


BRAKE CYLINDER ASSEMBLY 
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FIG. 1 Two-Cylinder Brake Shoe (Wagner) Front — Disassembled View 


install the shoe adjustment lever, 
guiding the pin into the mating hole 
of the contact plug. Install the 
washer over the wedge on the lever 


7. Place shoe assemblies on the carrier 
plate with the shoe hold-down studs 
through the oval shaped hole in the 
shoe webs. Locate the shoe 


pivot pin. assemblies to the wheel cylinders 
4. Position the U-hook of the adjuster (Fig. 1). 
torsion spring on the plug lever pin. 8. Install the flat washers and bowed 


Attach one end of the wedge spring 
to the hook, then install the coiled 
portion of the torsion spring over the 
lever pivot pin. Install the outer end 9. 
of the torsion spring over the edge of 
the shoe web. 

5. Connect the other end of the wedge 
spring to the hook of the wedge. engaged in the wheel cylinder piston 

6. Fully retract the wedge against the insert slots. 
lever pivot pin by pulling the wedge 10. Install the hub and drum assembly. 
hook back while pressing on the 11. Adjust the brakes as described in 
contact plug head. If the plug this part. 
protrudes above the lining, clamp 
the brake shoe in a vise so that its 
jaws clamp only the brake shoe web, BRAKE WHEEL CYLINDER 
while at the same time preventing 
the movement of the adjustment Removal 
lever by resting it against the top of 1. Remove the wheel, drum, and brake 
the vise jaw and file down the shoes. Remove the cylinder-to-shoe 
contact plug head. Be careful not to connecting links. 
file a flat spot on the lining. If the 2. Disconnect the brake line from the 
plug, when the mechanism is fully brake cylinder. 
retracted, is greater than .006 inch 3. Remove the brake cylinder retaining 
below the lining surface, replace the bolts and lockwashers, and then 
plug and file it flush with the lining remove the cylinder from the 
as described above. backing plate. 


washers and crimp the C-washers on 
the hold-down studs to secure the 
shoes. 

Install the brake shoe retracting 
springs so that the long end is 
hooked at the anchor end of the 
shoe. Check that the shoe webs are 


WEDGE GUIDE! 


SHOE RETRACTING 
SPRINGS 2035 


SHOE AND LINING ASSEMBLY 2018 


356208-S2 (XX-92) 


RETAINER 
PIN 
WASHER 2087 


372395-S (ХХ-368) 


DRUM CONTACT PLUG-23344 


ADJUSTER TORSION 
-4----- S PRING-24A 180 


WEDGE SPRING 


WASHER 44725-S (X-22) 


H1622-C 


Installation 


1. 


Position the brake cylinder on the 
backing plate and install the 
retaining bolts and lockwashers. 
Torque the small bolt to 150-200 in- 
lbs. Torque the larger bolt to 350- 
400 in-lbs as shown in Figure 1. 
Install a new gasket on the brake line 
fitting апа connect the line to the 
brake cylinder(s). 

Install the brake shoes being sure 
that shoe webs engage slots in wheel 
cylinder piston insert. Install the 
drum and the wheel. 

Adjust the brakes and bleed the 
system. Check the pedal operation 
before moving the vehicle. 


BRAKE BACKING PLATE 


500 THROUGH 900 SERIES 


Removal 


l. 


From front wheel spindles, remove 
the hub and drum attaching parts 
(axles under 9,000 lbs capacity 
grease cap and gasket if so equipped, 
cotter pin, bearing adjusting nut and 
flat washer. Axles 9,000 lbs capacity 
or over grease cap and gasket, lock 
nut, dimpled washer, locking ring, 
and bearing adjusting nut and pin 
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assembly). Then, remove the outer 
wheel bearing and the hub and drum 
assembly from the spindle. 

2. On rear wheels, remove the rear axle 
shaft flange retaining nuts and axle 
shaft. Remove the rear wheel 
bearing lock nut, lock washer, and 
adjusting nut, then remove the hub 
and drum assembly from the axle 
housing. Discard the grease seal. 

3. Remove the brake shoes and 
adjusting screw from the backing 
plate as outlined in this Section. 
Disconnect the brake line from the 
brake cylinder and submerge the end 
of the brake line in a can containing 
a small amount of brake fluid. This 
will minimize hydraulic line 
bleeding. 

4. Remove the backing plate retaining 
bolts and nuts, then remove the 
backing plate from the front wheel 
spindle or rear axle housing. 

5. Remove the attaching bolts and lock 
washers, and the brake cylinders 
from the backing plate. 


Installation 

1. Assemble the brake cylinders to the 
backing plate with the attaching 
bolts and lock washers. 

2. Mount the backing plate to the front 
wheel spindle or to the rear axle 
housing flange, and secure with the 
attaching bolts and nuts. 

3. Install the brake shoes and adjusting 
screw to the backing plate as 
outlined in this section. Connect the 
brake line to the brake cylinder. 

4. Install a front wheel hub and drum 
assembly and the outer wheel 
bearing to the spindle. Install the 
hub and drum attaching parts (axles 
under 9,000 Ibs capacity flat washer, 
bearing adjusting nut, cotter pin, 
grease cap, and gasket if so 
equipped, axles 9,000 Ibs capacity or 
over — bearing adjusting nut and 
pin assembly, locking ring, dimpled 
washer, lock nut, and grease cap and 
gasket). Adjust the front wheel 
bearings as outlined in Group 11. 
Install a rear wheel hub and drum 

assembly on the rear axle housing. The 

rear hub oil seal must be replaced 
whenever a hub is removed or installed. 

Install the outer bearing and the 

adjusting nut, then adjust the wheel 

bearings. Install the lock washer and 
lock nut, then torque to specifications. 

Install the rear axle shaft, gasket and 

attaching nuts, then torque to 

specifications. 

5. Install the wheel and tire. 

6. Bleed the hydraulic system and 
adjust the brake shoes. 


BRAKE MASTER CYLINDER 


L-, LN-, AND B-SERIES SPLIT BRAKE 
SYSTEM AND FRAME-MOUNTED 
BOOSTER 


Removal 
Refer to Figures 2 and 3. 

l. Working from inside the vehicle 
below the instrument panel, 
disconnect the wires from the stop 
light switch. 

2. On L-and LN-Series, remove the 
retaining nut, shoulder bolt, spacers 
and bushing securing the master 
cylinder push rod and the stop light 
switch to the brake pedal assembly. 
Remove the switch. 

On B-Series, remove the hair pin clip 
from the brake pedal pin. Remove the 
push rod, spacers, stop light switch, and 
bushing from the brake pedal pin. 

3. Remove the boot from the master 
cylinder push rod. 

4. Disconnect the brake hydraulic 
system lines from the master 
cylinder. 


5. Remove the master cylinder to dash 
panel retaining screws and remove 
the master cylinder. 


Installation 

l. Position the master cylinder 
assembly on the dash panel within 
the engine compartment and install 
the retaining screws and washers. 
Tighten the screws to specification. 

2. Connect the hydraulic brake system 
lines loosely to the master cylinder. 

3. Lubricate the push rod bushing with 
lubricant (Lubriplate). Position the 
bushing in the push rod. 

4. On L-and LN-Series, position the 
stop light switch on the push rod, 
install the shoulder bolt and spacers. 
Make sure the bushings and spacers 
are installed properly. Secure the 
push rod and stop light switch to the 
brake pedal assembly with the 
selflocking nut. 

On B-Series, install the spacers, 
push-rod, bushing and stop light switch 
on the brake pedal pin. Install the hair 
pin retainer. 

5. Connect the wires to the stop light 
Switch. 

6. Bleed the hydraulic brake system as 
outlined in this section of the 
manual. Centralize the differential 
valve as outlined in this Section of 
the manual. Then, fill the dual 
master cylinder reservoirs to within 
1/4 inch of the top with C6AZ- 
19542-A extra heavy duty brake 
fluid. Install the gasket (diaphragm) 
and filler cap. 


C-SERIES—SPLIT BRAKE SYSTEM 


Removal 
Refer to Figure 4. 

All vacuum must be relieved from 
the booster before hydraulic lines are 
disconnected. 

1. Disconnect the hydraulic lines from 
the master cylinder. Trap the fluid 
drip with a shop towel or plug the 
ports. 

2. Remove the bolt and nut connecting 
the push rod to the brake pedal bell 
crank and remove the stop light 
switch, bushing and spacers. 

3. Remove the master cylinder 
mounting bolts and remove the 
master cylinder from the vehicle. 

Installation 
Refer to Figure 4. 

l. If the master cylinder is being 
replaced, transfer the outlet ports to 
the new master cylinder. 

2. Position the master cylinder to the 
dash panel and install the mounting 
bolts. 

3. Assemble the stop light switch, 
bushing and spacers on the push rod 
and install the bolt connecting the 
push rod to the bell crank. 

4. Connect the primary and secondary 
outlet tubes and tighten to 
specifications. 

5. Bleed the brake system. 


1-500-900, LN-, AND LT-SERIES 


Removal 

1. Remove the brake pedal retracting 
spring (Fig. 2). 

2. Remove the brake master cylinder 
push rod eccentric bolt nut, and 
remove the bolt and two nylon 
bushings. 

3. Remove the nut from the pedal 
shaft. Then slide the shaft to the left 
and remove the brake pedal and 
sleeve. 

4. Remove the two bushings from the 
pedal, and remove the bumper from 
the pedal extension bracket if so 
equipped. 

Installation 

1. Coatall bushings and the pedal shaft 
with a small quantity of Lubriplate 
or an equivalent lubricant. 

2. Install the bumper on the pedal 
extension bracket (if so equipped), 
and position the nylon bushings in 
the brake pedal shaft bore. 

3. Position the brake pedal assembly 
and sleeve in the pedal support 
bracket. Slide the pedal shaft 
through the sleeve and pedal and 
secure with the nut. Torque the nut 
to specifications. 

4. Position the nylon bushings in the 
bore of the push rod. Connect the 
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FIG. 2 L-, LN-, or LT-Series Brake Pedal and Related Parts 


push rod to the brake pedal with the 
eccentric bolt and nut. Install the 
pedal retracting spring. 

5. Torque the eccentric bolt nut to 
specifications. 


MASTER CYLINDER ASSEMBLY 
2140 


B-SERIES 


Removal 

1. Remove the brake pedal retracting 
spring (Fig. 3). 

2. Remove the clevis pin retaining clip 
and remove the pin, spacers, master 
cylinder push rod bushing and 
switch assembly. 

3. Remove the clip from the pedal 
shaft. Then slide the shaft to the left 
and remove the brake pedal. 

4. Remove the two bushings from the 


pedal. 


Installation 
1. Coatall bushings and the pedal shaft RETRACTING SPRING 
with a small quantity of Lubriplate (p23 
or an equivalent lubricant. 
2. Position the nylon bushings in the 
brake pedal shaft bore. BRAKE PEDAL 
3. Position the brake pedal assembly in 2455 
the pedal support bracket. Slide the 
pedal shaft through the pedal and 
secure with the retaining clip. 
4. Position the nylon bushing in the 
bore of the push rod. Connect the 
push rod, switch assembly and FIG. 3 B-Series Brake Pedal and Related Parts 
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spacers to the brake pedal with the 
clevis pin and secure with the 
retaining clip. 

5. Install the pedal retracting spring. 


C-SERIES 


Removal 

1. Remove the brake pedal retracting 
spring (Figs. 4 and 5). 

2. Remove the brake master cylinder 
push rod eccentric bolt nut, bolt and 
nylon bushings. 

3. Remove the brake pedal bumper-to- 
bracket retaining nut. Then remove 
the bolt and bumper. 

4. On models with a single hydraulic 
brake system, remove the master 
cylinder push rod by pulling up on 
the tab on the push rod boot, and 
remove the push rod and boot from 
the cylinder. 

5. Remove the nut from the bolt, slide 
the bolt to the right and remove the 
brake pedal assembly, sleeve and 
bushing. 

6. Remove the bushings from the pedal 
assembly. 

Installation 

1. Coat all bushings and the pedal 
shaft, with a small quantity of 
Lubriplate or an equivalent 
lubricant. Position the nylon 
bushings in the brake pedal shaft 
bore. 

2. Position the brake pedal assembly 
sleeve and bushing in the pedal 
support bracket, slide the bolt to the 
left and install the nut. Torque the 
nut to specifications. 
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FIG. 4 Dual Master Cylinder and Brake Pedal Installation — C-Series 


PEDAL RETRACTING 
SPRING 9737 


BOLT 45597-5 


BUSHING 2461 


PEDAL SHAFT 7506 


BUSHING ç 
2461 “ га 
ые Z 


BUMPER 
7583 


PEDAL PAD 2457 


BRAKE PEDAL 2455 


BRAKE MASTER CYLINDER 2140 
H1012-D 


FIG. 5 Single Master Cylinder and 
Brake Pedal Installation — 
C- Series 


3. On models with a single hydraulic 
brake system, install the push rod 
and boot in the master cylinder. 

4. On models with a single hydraulic 
brake system, install the pedal 
bumper bolt, bumper and nut. 
Tighten the nut securely. 

5. Install the two nylon bushings in the 

push rod bore, and install the push 

rod eccentric bolt and nut. 

Install the pedal retracting spring. 

On models with a single hydraulic 

brake system, adjust the brake pedal 

free-travel to 3/16-3/8 inch. Torque 
the eccentric bolt nut to 
specifications. 


SPON 


OVERHAUL 


BRAKE WHEEL CYLINDER 


Disassembly 

Refer to Figure 6. With the wheel 
cylinder removed, remove the rubber 
boot from the end of the brake cylinder. 
Remove the piston, cup, and piston 
return spring from the cylinder (Fig. 6). 


Assembly 


1. Coat all brake cylinder parts with 
clean extra heavy duty brake fluid 
C6AZ-19542-A. 

2. Install the bleeder screw (Fig. 6) in 
the brake cylinder. 

3. Place the piston return spring, cup, 
and piston in the cylinder bore, and 
install a boot and link over each end 
of the cylinder, clamp the brake 
cylinder pistons against the end of 


the cylinder. When a brake cylinder 
repair kit is used, install all of the 
parts supplied in the kit. 


MASTER CYLINDER 


500-900 SERIES—SPLIT HYDRAULIC 
BRAKES AND FRAMEMOUNTED 
BOOSTER 


Disassembly 
Refer to Figure 7. 

1. Clean the outside of the master 
cylinder. Remove the cylinder cover 
screw. Lift off the cover and the 
diaphragm gasket. 

2. Loosen and remove the piston stop 
screw and gasket from the right 
hand side of the cylinder. 

3. Pull back the push rod boot and 


remove the snap ring from the 
groove in the end of the cylinder 
bore. 


4. Remove the push rod and stop plate 


from the master cylinder. 
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FiG. 6 Single Servo Brake 
Cylinder—Disassembled 
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Remove the internal parts from the 
master cylinder. If the parts will not 
slide out loosely assemble the cover 
plate and seal the primary outlet 
part, then apply air pressure at the 
secondary outlet port. 


Inspection and Repair 


1. 


Clean all parts іп isopropyl alcohol. 
Inspect the parts for chipping, 
excessive wear or damage. Replace 
them as required. When using а 
master cylinder repair kit, install all 
the parts supplied. 

Check all recesses, openings and 
internal passages to be sure they are 
open and free of foreign matter. 
Passages may be probed with soft 
copper wire, 0.020 inch OD, or 
smaller. 

Minor scratches or blemishes in the 
cylinder bore can be removed with 
crocus cloth or a clean up hone. Do 
not oversize the bore more then 
0.007 inch. 


Assembly 


1. 


8 


Refer to Figure 7. 

Dip all parts except the master 
cylinder in clean extra heavy duty 
C6AZ-19542-A hydraulic brake 
fluid. 

Install the rear rubber cup on the 
secondary piston with the cup lip 
facing the rear. All other cups face 
the front or closed end of the 
cylinder. 

Assemble and install the secondary 
piston spring, front cup, and the 
secondary piston. 

Install the piston stop screw and 
gasket, making sure the screw enters 
the cylinder behind the rear of the 
secondary piston. 

Assemble and install the primary 
piston and push rod parts. 

Locate the stop plate in the seat in 
the bore and engage the snap ring 
into the groove at the rear of the 
cylinder. 

Install the push rod boot onto the 
push rod and the groove of the 
cylinder housing. 

Bleed the master cylinder. 


Bleeding the Master Cylinder 


Before the master cylinder is 


installed on the vehicle, the unit should 


be 
1. 


3. 


bled. 

Support the master cylinder body in 
a vise, and fill both fluid reservoirs 
with C6AZ-19542-A extra heavy 
duty brake fluid. 

Loosely install plugs in the front and 
rear brake outlet bores. Depress the 
primary piston several times until 
air bubbles cease to appear in the 
brake fluid. 

Tighten the plugs and attempt to 
depress the piston. The piston travel 


Should be restricted after all air is 
expelled. 


4. Install the cover and diaphragm 


gasket assembly, and make sure the 
cover screw is tightened securely. 
Remove the plugs when the cylinder 
assembly is installed on the vehicle 
and is ready for hydraulic line 
connection. 


L-AND LN-500-600 SERIES—SPLIT 
BRAKE SYSTEM AND DASH 
MOUNTED BOOSTER 


Disassembly 
Refer to Figure 8. 

1. Clean the outside of the cylinder and 
remove the filler cap and gasket 
(diaphragm). Pour out any brake 
fluid that may remain in the 
reservoir. Stroke the push rod three 
times to remove fluid from the 
cylinder bore. 

2. Remove the reservoir retainers, 
washers, and reservoir from the 
master cylinder body. 

3. Remove the two rubber washers 
from the reservoir and the two O- 
rings from the reservoir retainers. 

4. Remove the snap ring, spring 
retainer and push rod spring. 

5. Unscrew the retainer bushing 
counterclockwise and remove the 
push rod, retainer bushing, seal 
retainer and primary piston from the 
master cylinder. 

6. Remove the primary piston from the 
push rod and discard it. 

7. Remove the seal retainer, and 
retainer bushing from the push rod. 
Remove the two lip seals and the 
two O-rings from the retainer 
bushing. 

8. Unscrew the end cap 
counterclockwise and remove the 
end cap and secondary piston 
assembly from the master cylinder. 

9. Remove the snap ring from the 
secondary piston and remove the 
piston and return spring from the 
end cap and stop rod assembly. 

10. Remove the two lip seals from the 
piston. 

11. Remove the snap ring from the end 
cap and remove the secondary 
piston stop rod, relief port seal 
spring, the two snap rings and the 
two split washers from the end cap. 

12. Remove the relief port seal from the 
secondary piston stop rod. 

13. Remove the O-rings from the end 
cap. 

14. Remove the primary and secondary 
port caps and discard. 

15. Remove the check valves and 
springs from the ports. 


Assembly 


1. 


13. 


14. 


15. 


16. 


17. 


18. 


Refer to Figure 8. 

Wash all metal parts in alcohol 
before assembly. Dip all parts except 
the master cylinder body in clean 
C6AZ-19542-A extra heavy duty 
hydraulic brake fluid. When using a 
master cylinder repair kit, install all 
of the parts supplied. 

Install a new primary piston into the 
front end of the master cylinder 
bore. Push the piston through the 
bore until it is flush with the retainer 
bushing recess. Use a non-metallic 
object which will not scratch the 
bore. 

Assemble the O-rings and the two 
lip seals on the retainer bushing. Be 
sure the lip seals fit into the 
undercuts in the center of the 
bushing with their large diameters 
toward the piston end. 

Install the retainer bushing onto the 
closed end of the push rod and push 
it onto the push rod approximately 
half way. Be sure the lip seal at the 
piston end of the retainer bushing 
remains in the undercut portion of 
the retainer bushing. 

Install the seal retainer onto the 
closed end of the push rod with the 
raised lip toward the retainer 
bushing. 

Insert the push rod into the master 
cylinder bore and hook the push rod 
onto the primary piston. 

Slide the seal retainer into the recess 
in the master cylinder bore. 

Screw the retainer bushing into the 
master cylinder body and tighten to 
15-20 ft-lbs torque. 

Install the push rod spring with the 
large end toward the master cylinder 
and install the spring retainer and 
snap ring. 


. Install the O-rings on the end cap. 
- Install the relief port seal on the 


secondary piston stop rod. 


. Place the port seal spring, split 


washer (largest of two), and snap 
ring (largest of two) on the piston 
stop rod. 

Slide the assembly into the end cap 
and engage the snap ring into its 
groove. 

Install the lip seals on the secondary 
piston with the large diameters 
facing outward. 

Place the secondary piston return 
spring on the end cap assembly. 
Compress the spring and place the 
remaining snap ring and split washer 
on the piston stop rod. 

Slide the piston stop rod into the 
secondary piston and engage the 
snap ring in its groove. 

Slide the end cap and piston 
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assembly into the master cylinder rings on the retainers. 23. Replace the primary and secondary 
bore and screw the end cap into the 21. Place the reservoir and retainer port caps. Tighten to 15-20 ft-Ibs 
master cylinder body. Tighten the assembly on the master cylinder torque. 
cap to 15-20 ft-lbs torque. body and tighten the retainers to 15- 24. Install the mounting seal on the 

19. Install washers on the reservoir 20 ft-lbs torque. flange of the master cylinder. Install 
retainers and place the retainers in 22. Replace the springs and check the filler cap and gasket 
the mounting holes of the reservoir. valves in the output ports of the (diaphragm). 

20. Place the rubber washers and O- cylinder. 

SPECIFICATIONS 


SPECIFIC TORQUE LIMITS 
Front Brake Backing Plate to Spindle (100—400 Series) 1/2 x 13, 55-70 7/16 x 14, 30-50 
ee | emen Г __ 
Rear Backing Plate to Axle (100—400 Series) 1/2 x 13, 75-105 
Brake Assembly to Rear Axle (500—900 Series) 9/16 x 12, 110-150 1/2 x 13, 75-105 
Brake Drum to Hub Nuts or Bolts (500—900 Series) | 12x1368-85 |  S8xi&BI8-U0 | | 


Master Cylinder or Booster Push Rod to Brake Pedal (500—900 Series) 3/8 x 16, 12-17 WS TIEREN 
Master Cylinder to Dash Panel (500-900 Series) 5/16 x 18, 12-17 38x1,3122 | | 


Master Cylinder to Booster (Dash Mounted Booster) (500--700 Series) [из | O O O 

Booster to Dash Panel (Dash Mounted Booster) (500-700 Series) 3/8 x 24, 13-20 
Master Cylinder to Pedal Bracket 5/16 x 24, 12-15 3/8 x 24, 12-17 

Eccentric Adjuster Bolt Torque 80-120 inch Ibs. тл" | 


1/2 x 20, 55-75 


TORQUE LIMITS — HYDRAULIC TUBE NUTS (FT-LBS) 


38-74 |. aw. *_ _/ 12-20 
718-24 12-17 86-18 [ . L L 6-2 O 


(УАП hydraulic line connections (nuts) must be torqued to the specilied value and free of fluid leakage. 
BRAKE DRUM REPAIR LIMITS (BRAKE LATHE) 


Brake drums are marked with the maximum allowable braking surface diameter. If this diameter is exceeded by wear or refinishing, the drum must be replaced. 
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PART 12-24 Disc Brakes—Floating and 
Sliding Caliper 


BRAKE SHOE 


Removal and Installation 


CALIPER ASSEMBLY 


DESCRIPTION 


FLOATING CALIPER DISC 
BRAKES 


F-250 above 6200 G.V.W. and F- 
350 4 x 2 model trucks are equipped 
with dual piston, floating caliper disc 
brakes in the front (Figs. 1 and 2) and 
conventional drum brakes in the rear. 
The system has a dual master cylinder 
and vacuum booster. 

The dual, master cylinder contains a 
double hydraulic cylinder with two fluid 
reservoirs and two hydraulic pistons (a 
primary and secondary) The master 
cylinder secondary systems outlet port is 
connected to the secondary (rear) 
hydraulic circuit and the primary 
system brake outlet port is connected to 
the primary (front) hydraulic circuit. 

The master cylinder primary and 
secondary pistons function together 
when the primary and secondary 
systems are fully operative. 

Brake lines (tubes) are connected 
from the brake master cylinder primary 
and secondary system outlet ports to the 
pressure differential valve assembly 
(Fig. 3). The electrical brake warning 
switch, and the brake lines (tubes) 
leading from the differential valve 
assembly to the rear wheel brake 


Adjustment .............. 
Cleaning and Inspection — See Part 12-01 


Disassembly and Overhaul .... 
Removal and Installation ..... 


CALIPER MOUNTING PIN BUSHING 
Removal and Installation ..... 


DESCRIPTION ............. 


cylinders, the front brake metering valve 
and calipers are also shown in Fig. 3. 

A metering valve is located on the 
No. 1 front crossmember in the front 
brake line between the pressure 
differential valve and the disc brake 
calipers. 

The disc brake is the floating caliper 
design with two pistons on one side of 
the rotor. It is a two piece unit consisting 
of the caliper and cylinder housing. The 
caliper is mounted to the anchor 
(support) plate on two mounting pins 
and bushings in the anchor plate. 

Two brake shoe and lining 
assemblies are used in each caliper, one 
on each side of the rotor. The shoes are 
identical and are attached to the caliper 
with two mounting pins and anti-rattle 
springs. 

The cylinder housing contains the 
two pistons. The pistons and cylinder 
bores are protected by boot seals which 
are fitted to a groove in the piston and 
attached to the cylinder housing. The 
cylinder assembly is attached to the 
caliper with two cap screws and 
washers. 

The anchor plate (support assembly) 
is bolted directly to the spindle. It 
positions the caliper assembly over the 


HUB AND ROTOR 
Cleaning and Inspection — See Part 12-01 
Removal and Installation ............ 


MASTER CYLINDER 
Disassembly and Overhaul ........... 
Removal and Installation ............ 


METERING VALVE 
Removal and Installation ............ 


PRESSURE DIFFERENTIAL VALVE 
Centralizing 


Removal and Installation ............ 


.. Applies To F-100—F-350 4 x 2 Only 
COMPONENT INDEX COMPONENT INDEX 


BLEEDING HYDRAULIC SYSTEM 


rotor forward of the spindle. 
Refer to Figs. 1 and 2. 


SLIDING CALIPERS DISC BRAKES 


The disc brake assembly used on F- 
100 4 x 2 and E-250 4 x 2 (through 6200 
GVW) trucks. (Figs. 4, 5 and 6) is a 
sliding caliper, single piston type and is 
different in the manner in which the 
caliper is attached to its supporting 
member. The supporting member апа 
steering arm are cast as one piece and 
are combined with a wheel spindle stem 
to form an integral spindle assembly. 

The inner shoe and lining assembly 
is installed with the ends of the shoe 
confined within the spindle assembly. 
An anti-rattle clip is positioned between 
the leading edge of the shoe and the 
spindle assembly at the bottom of the 
caliper. The outer shoe and lining is 
installed with the shoe flange bearing 
against the shoe locating and torque 
abutment surfaces on the caliper. 

The linings are riveted to the shoes, 
and an insulating pad is attached to the 
back of each shoe. On the inner shoe, the 
insulating pad is between the end of the 
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piston and the shoe, while on the outer 
shoe, the insulating pad is between the 
outer legs of the caliper housing and the 
shoe. The inner and outer shoes are not 
interchangeable. 

The caliper housing (Fig. 3) is a 
single piece finished casting which is 
positioned on the spindle assembly 
against machined surfaces at the trailing 
end. A caliper support key is installed 
between the leading edge of the caliper 
and the spindle assembly with a support 
spring inserted between the key and the 
caliper. А key retaining screw keeps the 
key from sliding out of the spindle 
assembly. 

А single hydraulic piston is inserted 
into the cylinder bore in the caliper 
housing with the hydraulic fluid inlet 
coming into the top of the bore. A 
square section seal is fitted into an 
annular groove in the caliper cylinder 
bore, and a rubber boot is used to seal 
the piston and caliper bore from road 
splash and contamination. А bleeder 


BRAKE MASTER 
CYLINDER 


METERING VALVE 


BRAKE BOOSTER 


screw is located above the cylinder bore 
to bleed air from the system. 

A ventilated rotor is integrally cast 
with the wheel hub. A single piece 
splash shield, which is bolted to the 
spindle, protects the bearings and 
inboard surface of the rotor from road 
splash. The wheel protects the outboard 
surface of the rotor and brake assembly. 

When the brake pedal is depressed, 
brake fluid from the master cylinder 
passes through the proportioning valve 
(Figs. 7 and 8) into the caliper cylinder. 
This moves the piston outward and 
forces the inner shoe and lining 
assembly against the inboard surface of 
the rotor. 

The reaction of the inner lining 
pressing against the rotor moves the 
caliper housing slightly inboard. The 
outer legs of the caliper housing force 
the outer shoe and lining assembly 
against the outboard surface of the 
rotor. 

The two shoe and lining assemblies 


BRAKE TUBES 


FIG. 1 Бізс Brake System (Floating Calipers) 


VALVE ASSEMBLY 


clamp the rotor in a vise-type movement 
to provide the braking action. The 
braking torque is transferred from the 
linings to the shoes. The torque from the 
inner shoe is transferred directly to the 
spindle assembly, while the torque from 
the outer shoe is transferred through the 
caliper to the spindle assembly. 

When the brake pedal is released, 
the piston seal retracts the piston into 
the cylinder, and the caliper housing 
slides slightly outboard, releasing the 
brakes. 

The Combination Pressure 
differential proportioning and metering 
valve (Fig. 7) is attached to the Left 
frame siderail. 


REAR BRAKE 
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FIG. 2 Floating Caliper Disc Brake Installation 
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FIG. 3 Pressure Differential Valve (Floating Calipers) 
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FIG. 6 Sliding Caliper 
Assembly—Rear View 
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FIG. 7 Pressure Differential and Proportioning Valve—Sliding Caliper Disc 
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FIG. 8 Pressure Bleeding 
Tool—Sliding Coliper Disc Brakes 


ADJUSTMENTS 


DISC BRAKE SHOE ADJUSTMENT 


The front disc brake assembly is 
designed so that it is inherently self- 
adjusting and requires no manual 
adjustment. 

Automatic adjustment for lining 
wear is achieved by the piston sliding 
outward in the cylinder bore. The piston 
assumes a new position in the cylinder 
and maintains the correct adjustment. 


HYDRAULIC SYSTEM BLEEDING 


When any part of the hydraulic 
system has been disconnected for repair 
or replacement, air may get into the 
lines and cause spongy pedal action. 
This requires the bleeding of the 
hydraulic system after it has been 
properly connected to be sure all air is 
expelled from the brake cylinders and 
lines. The hydraulic system can be bled 
manually or with pressure bleeding 
equipment. 

When bleeding the brake system, 
bleed one brake cylinder at a time, 
beginning at the cylinder with the 
longest hydraulic line first. Keep the 
master cylinder reservoir filled with the 
specified brake fluid during the bleeding 
operation. Never use brake fluid which 


has been drained from the hydraulic 
system. 

It is necessary to depress the 
bleeder button on the metering valve 
(Fig. 9) when bleeding the front brakes 
on vehicles equipped with floating 
calipers. On vehicles equipped with 
sliding calipers, the metering rod of the 
proportioning valve must be pulled 
outward as shown in Fig. 8. This is to 
allow the brake fluid to reach the caliper 
assemblies. This operation is 
particularly important if pressure 
bleeding equipment is being used. 

The pressure differential valves are 
self-centering after a brake hydraulic 
system malfunction has been corrected 
and the hydraulic system has been Мей. 


Manual Bleeding 

The front and rear hydraulic brake 
systems are individual systems and are 
bled separately. Bleed the longest line 
first on the individual system being 
serviced. During the complete bleeding 
operation, DO NOT allow the reservoir 
to run dry. Keep the master cylinder 
reservoirs filled with the specified brake 
fluid. Never use brake fluid that has 
been drained from the hydraulic system. 
1. Bleed the master cylinder at the 

outlet port side of the system being 

serviced. 


On a master cylinder, loosen the 
master cylinder to hydraulic line nut. 
Operate the brake pedal slowly until the 
brake fluid at the outlet connection is 
free of bubbles, then tighten the tube nut 
to specified torque. Do not use the 
secondary piston stop screw located on 
the bottom of the master cylinder to 
bleed the brake system. Loosening or 
removing this screw could result in 
damage to the secondary piston or stop 
screw, Operate the brake pedal slowly 
until the brake fluid at the outlet 
connection is free of air bubbles, then 
tighten the bleed screw. 

2. Position a suitable 3/8 inch box 
wrench on the bleeder fitting on the 
right rear brake wheel cylinder. 
Attach a rubber drain tube to the 
bleeder fitting. The end of the tube 
should fit snugly around the bleeder 
fitting. 

3. Submerge the free end of the tube in 
a container partially filled with clean 
brake fluid, and loosen the bleeder 
fitting approximately 3/4 turn. 

4. Push the brake pedal down slowly 
thru its full travel. Close the bleeder 
fitting, then return the pedal to the 
fully-released position. Repeat this 
operation until air bubbles cease to 
appear at the submerged end of the 
bleeder tube. 
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5. When the fluid is completely free of 
air bubbles, close the bleeder fitting 
and remove the bleeder tube. 

6. Repeat this procedure at the brake 
wheel cylinder on the opposite side. 
Refill the master cylinder reservoir 
after each wheel cylinder is bled. On 
disc brakes, bleed the right front 
caliper first. When the bleeding 
operation is complete, the master 
cylinder fluid level should be filled 
to within 1⁄4 inch from the top of 
the reservoirs. 

7. The pressure differential valves are 
self-centering. Refer to the 
Centralizing of the Pressure 
Differential Valve procedures in this 
Section. 


Pressure Bleeding 
Bleed the longest lines first. The 

bleeder tank should contain enough of 

the specified brake fluid to complete the 
bleeding operation. The tank should be 

charged with approximately 10 to 30 

pounds of air pressure. Never exceed 50 

pounds pressure. Never use brake fluid 

that has been drained from the 
hydraulic system. 

1. Clean all дігі from the master 
cylinder reservoir cover. 

2. Remove the master cylinder 
reservoir cover and rubber gasket, 
and fill the master cylinder reservoir 
with the specified brake fluid. Install 
the pressure bleeder adapter tool to 
the master cylinder, and attach the 
bleeder tank hose to the fitting on 
the adapter. 

Master cylinder pressure bleeder 
adapter tools can be obtained from the 
various manufacturers of pressure 
bleeding equipment. Follow the 
instructions of the manufacturer when 
installing the adapter. 

3. Position a suitable 3⁄8 inch box 
wrench on the bleeder fitting on the 
right rear brake wheel cylinder. 
Attach a bleeder tube to the bleeder 
fitting. The end of the tube should 
fit snugly around the bleeder fitting. 

4. Open the valve on the bleeder tank 
to admit pressurized brake fluid to 
the master cylinder reservoir. 
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FIG. 9 Metering Valve 


5. Submerge the free end of the tube in 
a container partially filled with clean 
brake fluid, and loosen the bleeder 
fitting. 

6. When air bubbles cease to appear in 
the fluid at the submerged end of the 
bleeder tube, close the bleeder fitting 
and remove the tube. 

7. Repeat steps 3 through 6 at the 
opposite wheel cylinder of the 
system being bled. On front brakes, 
bleed the right front caliper first. 

8. When the bleeding operation is 
completed, close the bleeder tank 
valve and remove the tank hose from 
the adapter fitting. 

9. Remove the Pressure Bleeder 
Adapter Tool. Fill the master 
cylinder reservoirs to within 1/4 
inch from the top. Install the master 
cylinder cover and gasket. 

10. Centralize the pressure differential 
valve. 


CENTRALIZING THE PRESSURE 
DIFFERENTIAL VALVE 


1. Turn the ignition switch to the ACC 
or ON position. Operate the brake 
pedal carefully and gradually until 
the pressure differential valve is 
returned to a centralized position 
and the brake warning light goes 
out. 
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2. Check the fluid level in the master 
cylinder reservoirs and fill them to 
within 1/4 inch of the top with the 
specified brake fluid. 

3. Turn the ignition switch to the OFF 
position. 


HYDRAULIC LINE REPAIR 


Steel tubing is used in the hydraulic 
lines between the master cylinder and 
the front brake tube connector, and 
between the rear brake tube connector 
and the rear brake cylinders. Flexible 
hoses connect the brake tube to the front 
brake cylinders and to the rear brake 
tube connector. 

When replacing hydraulic brake 
tubing, hoses, or connectors, tighten all 
connections securely. After 
replacement, bleed the brake system at 
the wheel cylinders and at the booster, if 
so equipped. 

Brake Tube 

If a section of the brake tube 
becomes damaged, the entire section 
should be replaced with tubing of the 
same type, size, shape, and length. 
Copper tubing should not be used in the 
hydraulic system. When bending brake 
tubing to fit the frame or rear axle 
contours, be careful not to kink or crack 
the tube. 

АП brake tubing should be double 
flared (refer to Part 12-01) to provide 
good leak-proof connections. Always 
clean the inside of a new brake tube with 
clean isopropyl alcohol. 


Brake Hose 

A flexible brake hose should be 
replaced if it shows signs of softening, 
cracking, or other damage. 

When installing a new brake hose, 
position the hose to avoid contact with 
other truck parts. Also, whenever a 
brake hose is disconnected from a wheel 
cylinder or brake caliper a new copper 
washer must be used when re- 
connecting the hose. 
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REMOVAL AND INSTALLATION 


BRAKE SHOES AND LINING 
F-250—F-350 (ABOVE 6200 G.V.W) 


Replace shoe and lining assemblies 
when lining is worn to a minimum of 1/ 
16 inch in thickness (combined 
thickness of shoe and lining-1/4 inch 
minimum). Always replace shoes and 
lining assemblies in axle sets—never 
one wheel only. 


Removal 
1. Remove the wheel and tire 
assembly. 


2. Remove the shoe and lining 
mounting pins, anti-rattle springs 
and old shoe and lining assemblies 
(Fig. 3). 

Installation 

1. Remove the master cylinder cover. 

2. Loosen the piston housing-to-caliper 
mounting bolts sufficiently to permit 
the installation of new shoe and 
lining assemblies. Do not move 
pistons. 

3. Install new shoe and lining 
assemblies. Install the brake shoe 
mounting pins and anti-rattle 
spring. Be sure that the spring tangs 
are located in the holes provided in 
the shoe plates. 

4. Torque the brake shoe mounting 
pins to 17-23 ft-lbs. 

5. Reset the pistons to the correct 
location in the cylinders by 
retightening the piston housing-to- 
caliper mounting bolts. Keep the 
cylinder housing square with the 
caliper. Check the master cylinder 
for brake fluid overflow. 

6. Torque the piston housing-to-caliper 

mounting bolts to 155 to 185 ft.-Ib. 

Install the wheel and tire assembly. 

Check the master cylinder reservoirs 

and (if required) fill with the 

specified brake fluid to within 1/4 

inch from the top. 

9. Install the master cylinder cover. 


BRAKE SHOES AND LINING 


са 


Е-100-Ғ-250 (THROUGH 6200 
G.V.W.) 


Removal 

Always replace shoe and lining 
assemblies in complete axle sets—never 
one wheel only. 


1. Siphon or dip part of the brake fluid 
out of the larger master cylinder 
reservoir (the reservoir connected to 
the front disc brakes). When the 
caliper pistons are pressed back into 
the caliper cylinder bores and the 
brake fluid returns from the calipers, 
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the reservoir may overflow if fluid is 
not removed. Discard the fluid 
removed. 

2. Raise the vehicle and remove a front 
wheel and tire assembly. 

3. Placealarge (8 inch) C-clamp on the 
caliper as illustrated in Fig. 10, and 
tighten the clamp to bottom the 
caliper piston in the cylinder bore. 
Then remove the clamp. 

4. Remove the key retaining screw 
(Fig. 11). 

5. Use a brass rod and a light hammer 
to drive out the caliper support key 
and caliper support spring (Fig. 12). 
It is not necessary to disconnect the 
hydraulic line to the caliper; thus, it 
should not be necessary to bleed the 
brakes after the new shoes are 
installed. 

6. Remove the caliper from the spindle 
assembly, by pushing the caliper 
downward against the spindle 
assembly, and rotating the upper 
end upward and out of the spindle 
assembly. Lay the caliper on a tie 
rod. Do not let the caliper hang with 
the weight of the caliper on the 
brake hose. The brake hose must not 
be stretched or twisted. 

7. Remove the outer shoe and lining 
from the caliper (Fig. 13). It may be 
necessary to tap the shoe to loosen 
the shoe flange from the caliper. 

8. Remove the inner shoe and lining 
from the spindle assembly (Fig. 14), 
and remove the shoe anti-rattle clip 
from the lower shoe abutment 
surface of the spindle assembly. 


9. Clean and inspect the caliper 


assembly. It is important to clean 
those areas of the caliper and spindle 
assembly that are in contact during 
the sliding action of the caliper. 

Installation 

1. Position a new anti-rattle clip in the 
lower shoe abutment in the spindle 
assembly (Fig. 15). Be sure that the 
tabs on the clip are positioned 
properly and the loop-type spring is 
positioned away from the rotor. 

2. Placethe lower end of the inner shoe 
and lining in the spindle assembly 
shoe abutment against the anti-rattle 
clip, and slide the upper end of the 
shoe into position. Be sure that the 
clip is still in position. 

3. Be sure that the caliper piston is 
fully bottomed in the cylinder bore. 
If necessary, use a large C-clamp to 
assist. 

The service replacement outer shoe 
and lining differs slightly from the outer 
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shoe and lining originally installed. The 
replacement shoe has tabs added to the 
flange on the lower edge of the shoe, and 
the distance between the upper tabs and 
lower flange is reduced to provide a slip- 
on interference fit. 

4. Position the outer shoe and lining on 
the caliper, and use fingers to press 
the shoe tabs into place. If the shoe 
cannot be pressed into place by 
hand, a C-clamp may be used as 
shown in Fig. 15 to press the shoe 
into position. Be careful not to mar 
the lining with the clamp. 

5. Position the caliper on the spindle 
assembly by pivoting caliper about 
the spindle upper mounting surface. 
Be very careful when installing the 
caliper to prevent tearing or cutting 
the boot as it slips over the inner 
shoe. 

6. Use a brake adjusting tool or a 
screwdriver (Fig. 16) to hold the 
upper machined surface of the 
caliper against the surface of the 
spindle assembly. Then install a new 
caliper support spring and new 
caliper support key (Figs. 17 and 
18). Use a soft (brass or plastic) 
mallet to drive the key and spring 
assembly into position (Fig. 18), and 
then install the key retaining screw. 
Tighten the screw to 12-18 ft-Ibs. 

7. After new shoes and linings and the 
wheel assemblies have been installed 
on both front wheels, lower the 
vehicle. Check the master cylinder 
reservoirs, and fill, if necessary with 
heavy duty (ESA-MC-625-A) brake 
fluid. 

Press on the brake pedal firmly 
several times to seat the linings on the 
rotor. Do not move the vehicle until a 
firm pedal is obtained. 


DISC BRAKE CALIPER 


F-250—F-350 (ABOVE 6200 G.V.W.) 


Removal 
Refer to Figure 2. 

1. Raise the front of the vehicle. 

2. Remove the wheel cover. 

3. Remove the wheel and tire 
assembly. 

4. Remove the pins and nuts retaining 
the caliper assembly to the anchor 
plate. 
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FIG. 13 Removing Outer Shoe and 
Lining 
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FIG. 14 Removing Inner Shoe and 
Lining 
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FIG. 15 Installing Anti-Rattle Clip 
and Outer Shoe and Lining 


5. Disconnect the brake hose from the 
caliper and remove the caliper. 

Installation 

l. Connect the brake hose to the 
caliper. Use a new copper washer. 

2. Position the caliper assembly to the 
anchor plate and install the retaining 
pins and nuts. Coat the pins with a 
light film of chassis lube (C1AZ- 
19590-B) before installation. 
Torque the nuts to specifications. 

3. Install the wheel and tire assembly 
and install the wheel cover. 

4. Bleed the brake system. 

5. Lower the vehicle. 


CALIPER MOUNTING PIN 
BUSHING 


Removal 

1. Pry the bushing assembly out of the 
support assembly boss by inserting a 
screwdriver blade or other suitable 
tool under the outer lip of the 
bushing assembly steel shell. 

Installation 

1. Press the bushing assembly into the 
support assembly mounting pin boss 
as shown in Fig. 19. A suitable tool 
for installing the bushing assembly 
consists of a caliper mounting pin 
fitted with a 1/2 inch washer as 
shown in Fig. 19. 

2. The sealing ring of the bushing 
assembly rubber insert should make 
light contact with the bottom of the 
mounting pin boss counterbore. 

3. Lubricate the interior of the 
mounting pin boss and the bushing 
assemblies with chassis lube (C1AZ- 
19590-B) 


DISC BRAKE CALIPER 
F-100—F-250( THROUGH 6200 


G.V.W.) 
l. Raisethe vehicle and remove the tire 
and wheel. 


2. Disconnect the brake hose from the 
caliper inlet port. Cap the hose and 
plug the inlet port to prevent fluid 
leakage. 

3. Remove the caliper and the shoe and 
lining assemblies as outlined under 
Shoe and Lining Removal. Be 
careful to avoid getting grease or 
brake fluid on the linings. 

Visually inspect the caliper housing 
for leakage. If leakage is evident, 
overhaul the caliper. A small amount of 
brake fluid wetness inside of the boot is 
normal. 
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4. Use a wire brush to remove any rust 
or corrosion from the machined 
surfaces of the spindle assembly and 
caliper. It is important to clean 
those areas of the caliper and spindle 
assembly that are in contact during 
the sliding action of the caliper. 

Installation 

1. Install the shoe and lining 
assemblies and the caliper as 
described under Shoe and Lining 
Installation. 

2. Connect the hydraulic hose to the 

caliper inlet port. Use a new copper 

washer when connecting the hose. 

Bleed the brake system. 

4. Install the tire and wheel assemblies 
and lower the vehicle. 


ЭМ 


DISC BRAKE HUB AND ROTOR 


Removal 
Refer to Figure 2. 

1. Raise the front of the vehicle and 
install stands. 

2. Remove the wheel and tire 
assembly. 

3. Remove the caliper assembly from 
the rotor and position it out of the 
way with wire. Refer to Caliper 
Removal. 

4. Remove the dust cap, cotter pin, 
nut, washer and outer bearing and 
remove the rotor from the spindle. 

5. Removeinner bearing cone and seal. 
Discard the seal. 

Installation 

1. If a new hub and rotor is being 
installed, remove the protective 
coating or any dirt or grease deposits 
with a suitable degreaser. 

2. Pack the inner and outer bearing 
cone with bearing grease. 

3. Install the inner bearing cone and 
seal. Refer to Group 11, Part 11-10. 

4. Install the hub and rotor onto the 
spindle. 

5. Install the outer bearing cone, 
washer and nut. Adjust the bearing 
and install the cotter key and dust 
cap. Refer to Group 11, Part 11-10. 

6. Install the Caliper. Refer to Caliper 

Installation. 

Install the wheel and tire assembly. 

Lower the vehicle. 


go i 


MASTER CYLINDER 


Removal 
Refer to Figure 20. 

1. With the engine stopped, depress the 
brake pedal to expel all vacuum 
from the brake booster system. 
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FIG. 18 Installing Caliper Support 
Spring and Key 


12-24-09 


2. Disconnect the hydraulic lines from 
the brake master cylinder. 

3. Remove the brake booster to master 
cylinder retaining nuts and 
lockwashers. Remove the master 
cylinder from the brake booster. 

Installation 

1. Before installing the master 
cylinder, check the distance from 
the outer end of the booster 
assembly push rod to front face of 
the brake booster assembly. Turn 
the push rod adjusting screw in or 
out as required to obtain the 
specified length (Part 12-05). 
Failure to maintain this dimension 

can prevent the master cylinder piston 

from completely releasing hydraulic 
pressure and can cause the brakes to 
drag. 

To check the adjustment of the 
screw, fabricate a gauge of the 
dimensions shown in Part 12-05. Then, 
place the gauge against the master 
cylinder mounting surface of the booster 
body. The push rod screw should be 
adjusted so that the end of the screw just 
touches the inner edge of the slot in the 
gauge. 

2. Position the master cylinder 
assembly over the booster push rod 
and onto the two studs on the 
booster assembly. Install the 
attaching nuts and lockwashers and 
torque them to specifications. 

3. Connect the hydraulic brake system 
lines loosely to the master cylinder. 

4. Bleed the hydraulic brake system as 
outlined in this section of the 
manual. Centralize the differential 
valve as outlined in this section of 
the manual if required. Then, fill the 
dual master cylinder reservoirs to 
within 1/4 inch of the top with the 
specified brake fluid. Install the 
gasket (diaphragm) and filler cap. 


PRESSURE DIFFERENTIAL VALVE 


Removal 
Refer to Figure 2. 

1. Raise the vehicle on a hoist. 
Disconnect the brake warning light 
wire from the pressure differential 
valve assembly switch. To prevent 
damage to the brake warning switch 
wire connector, expand the plastic 
lugs to allow removal of the shell- 
wire connector from the switch 
body. 

2. Loosen the tube nut connecting the 
front brake system inlet tube at the 
pressure differential valve assembly 
and disconnect the tube. 

3. Disconnect the brake hydraulic lines 
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CALIPER MOUNTING 
PIN BUSHINGS 


FLATWASHER 
(REMOVE AFTER 
SEATING BUSHINGS) 
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CALIPER MOUNTING PIN 
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FIG. 19 Floating Caliper Mounting 
Pin Bushing Installation 


from the differential valve assembly. 

4. Remove the screw retaining the 
pressure differential valve assembly 
to the frame side rail and remove the 
valve assembly. 

5. If the differential valve is to be 
replaced, remove the brake warning 
lamp switch and install the switch in 
the new differential valve. The 
pressure differential valve assembly 
and the brake warning lamp switch 
are separate units and each is 
serviced as a separate assembly 
only. 

Installation 

1. Mount the pressure differential 
valve assembly on the frame side rail 
and tighten the attaching screw. 

2. Connect the brake hydraulic system 
lines to the differential valve 


MASTER CYLINDER 


FIG. 20 Master Cylinder Installation 


assembly and tighten the tube nuts 
securely. 

3. Connect the shell-wire connector to 
the brake warning lamp switch. 
Make sure the plastic lugs on the 
connector hold the connector 
securely to the switch, 

4. Bleed the brakes and centralize the 
pressure differential valve as 
outlined in this Section of the 
manual. 


METERING VALVE (FLOATING 
CALIPERS) 


The metering valve is serviced as an 
assembly. No attempt should be made 
to disassemble or adjust the valve. 
Removal 

Refer to Figure 9. 

1. Remove the hydraulic tubes from 


BOOSTER 


Н 1677-А 


the metering valve body. 

2. Remove the retainer screws from the 
mounting bracket and remove the 
valve assembly. 

Installation 

1. Position the valve assembly to the 

frame and install the hydraulic tubes 

in the valve body. Do not tighten the 
tube nuts. 

Install the retainer screws. 

Tighten the tube nuts to 

specification. 


Sou 


BRAKE PEDAL 


Removal and Installation 

Refer to Part 12-01 (General 
Hydraulic Brake Service) for these 
procedures. 
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OVERHAUL 


DISC BRAKE 
CALIPER—FLOATING CALIPER 


Refer to Figure 21. 

If the caliper assembly is leaking, the 
piston assemblies must be removed from 
the piston housing and replaced. If the 
cylinder bores are scored, corroded or 
excessive wear is evident, the piston 
housing must be replaced. Do not hone 
the cylinder bores. Piston assemblies are 
not available for oversize bores. The 
piston housing must be removed from 
the caliper for replacement. 


Disassembly 

1. Remove the two pins and nuts 
retaining the caliper to the support. 
Disconnect the flexible brake hose 
and plug the end to prevent brake 
fluid leakage. 

2. Drain the fluid from the cylinders. 

3. Position the caliper assembly in a 
vise. Remove the brake shoes and 
lining from the caliper assembly. 

4. Place a 1-1/8 inch thick block of 
wood between the caliper and the 
cylinders, and apply low pressure air 
to the brake hose inlet. The pistons 
will be forced out to the wood block. 
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5. Remove the wood block and remove 
the pistons. 

Remove the two bolts and separate 
the caliper from the cylinder 
housing. 

7. Remove the piston seals from the 
piston bores. 

Assembly 
The piston seals and dust boots are 

not to be reused. А new set is to be used 

each time the caliper is assembled. 

1. Lubricate the piston seals with clean 
brake fluid and install into the seal 
grooves in the cylinder bores. 

2. Apply a film of clean brake fluid in 
the cylinder bores. 

3. Lubricate the retaining lip of the 
dust boots with clean brake fluid and 
install into the boot retaining 
grooves in the cylinder bores. 

4. Apply a film of clean brake fluid on 
the piston. 

5. Insert the pistons into the dust boots 
and start them into the cylinders by 
hand. 

6. Place a wood block over one piston 
and press the piston into the cylinder 
using care not to cock the piston as 
this will cause damage to the piston. 
Repeat for the second piston. 
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FIG. 21 Front Disc Brake Caliper Disassembled—Floating Caliper 
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7. Install lining assemblies into the 
caliper. 

8. Position the piston housing on the 
caliper and install the piston 
housing-to-caliper mounting bolts 
and wahers. Torque the piston 
housing-to-caliper mounting bolts to 
155 to 185 ft.-Ibs. 

9. Install the flexible brake hose and 
torque to specifications. 

10.Bleed the brake system and 
centralize the pressure differential 
valve. Refer to hydraulic system 
bleeding. Do not move the vehicle 
after working on the disc brakes 
until a firm brake pedal is obtained. 


DISC BRAKE CALIPER—SLIDING 
CALIPER 


Disassembly 

1. Clean the exterior of the caliper in 
denatured alcohol. 

2. Remove the plug from the caliper 
inlet port, and drain the fluid from 
the caliper housing. 

3. Position the caliper as shown in Fig. 
22 and place several shop cloths 
between the piston and the outer legs 
of the caliper. 
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4. Slowly and carefully apply air 
pressure to the caliper inlet port 
until the piston is removed from the 
caliper. Be very careful when using 
air pressure to remove the piston 
from the caliper. If high pressures 
are applied, the piston may pop out 
with considerable force and cause 
personal injury. Also, be careful to 
avoid a spray of brake fluid. 

5. If the piston is seized or cocked and 
does not come out readily, release 
the air pressure and use a soft (brass) 
hammer to rap sharply on and 
around the end of the piston. Then, 
re-apply air pressure to remove the 
piston, following the precautions 
stated in Step 4. 

6. Remove the boot from the piston 
and the seal from the caliper 
cylinder bore (Fig. 23). Do not use a 
Sharp tool to pry the piston out of 
the bore. 
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FIG. 22 Removing Caliper Piston 


Cleaning And Inspection 

Use a wire brush to remove any rust 
or corrosion from the machined surfaces 
of the caliper housing ( do not use a wire 
brush in the cylinder bore). 

Clean the caliper housing and the 
piston in clean denatured alcohol. Use 
clean, dry compressed air to clean out 
and dry the grooves and passages. Be 
sure that the cylinder bore is free of 
foreign matter. 

Check the cylinder bore, seal groove 
and boot groove in the bore and the 
piston for damage or excessive wear. 
Replace the piston if it is pitted, scored 
or worn. If corrosion is present in the 
boot groove, use a wire brush carefully 
to clean it up. 

Use a wire brush to remove any rust 
or corrosion from the machined surfaces 
of the spindle assembly. 

Inspect the inner shoe anti-rattle 
clip, caliper support spring and caliper 
support key and replace, if damaged. 
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FIG. 23 Disc Brake Caliper Diassembled—Sliding Caliper 


Assembly 

1. Lubricate the piston seal with clean 
brake fluid, and position the seal in 
the groove in the cylinder bore. 

2. Coat the outside of the piston and 
both beads of the dust boot with 
clean brake fluid and insert the 
piston through the dust boot so that 
the boot is around the bottom 
(closed end) of piston as shown in 
Fig. 24. 

3. Hold the piston and dust boot 
directly above the caliper cylinder 
bore, and use fingers to work the 
bead of the dust boot into the groove 
near the top of the cylinder bore. 

4. After the bead of the dust boot is 
seated in the groove, press straight 
down on the piston until it bottoms 
in the bore. Be careful not to cock 
the piston in the bore. A. C-clamp 
(with a block of wood inserted 
between the clamp and piston) may 
be used to bottom the piston, if 
necessary. 


DISC BRAKE ROTOR 


Refinishing 

Rotunda Disc Brake Tool FRE- 
1466-B should be used to refinish the 
disc brake rotors. The step-by-step 
resurfacing procedure provided with the 
tool must be adhered to. 

A maximum of 0.010 inch material 
may be machined equally off each 
surface (A and B, Fig. 25). If rotor 
thickness falls below the minimum 
thickness shown on each rotor, it must 
be replaced. 

The finished braking surfaces of the 
rotor must be flat and parallel within 
0.001 inch; lateral runout must not 
exceed 0.003 inch total indicator 


PISTON 
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FIG. 24 Piston and Dust Boot 
Assembly 


reading, on the inboard surface at a 6- 
inch radius, and the surface finish of the 
braking surfaces are to be 15-80 micro 
inches. 


DUAL-BRAKE SYSTEM MASTER 
CYLINDER 


Refer to Figure 26. 

The master cylinder must be 
removed from the vehicle to be 
overhauled. 

When a repair is necessary on the 
master cylinder, it is required practice 
during the warranty period to replace 
the cylinder as a unit instead of 
overhauling the cylinder with a service 
repair kit. 

Disassembly 
1. Clean the outside of the master 
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cylinder and remove the filler cap PRODUCTION ие ae PRODUCTION THICKNESS 

and gasket (diaphragm). Pour out DIMENSION 9:980 DIMENSION 

any fluid that remains in the Z 

рг MINIMUM OVERALL 2 MINIMUM OVERALL 

y j . THICKNESS - 0.940 INCH 2 THICKNESS - 1.120 INCH 
2. Unscrew the piston stop from the 4 

bottom of the cylinder body. 2 

1 
Remove the О-гіпр seal from the М 


piston stop. Discard the seal. 

3. Remove the snap ring (Fig. 27) 
retaining the primary and secondary 
piston assemblies with the cylinder 
body. 

4. Remove the primary piston 
assembly from the master cylinder. 
Discard the primary piston FIG. 25 Disc Brake Rotor Service Limits 
assembly. 
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5. Apply an air hose to the rear brake 
outlet of the port of the cylinder 
body and blow the secondary piston 
out of the cylinder body. 

6. Remove the return spring and cup 
protector from the secondary piston. 
Discard the piston. š 

Inspection and Repair 

1. Clean all parts in clean isopropyl 
alcohol, and inspect the parts for 
chipping, excessive wear of damage. 
Replace them as required. When 
using a master cylinder repair kit, 
install all the parts supplied. 

2. Check all recesses, openings and 
internal passages to be sure they are 
open and free from foreign matter. 
Use the air hose to blow out dirt and 
cleaning solvent. Place all parts on a 
clean pan or paper. 

3. Inspect the hydraulic master 
cylinder bore for signs of etching, 
pitting or rust. Replacement of the 
master cylinder will be required if 
any of these conditions exist. 

Assembly 

1. Dip all the parts except the cylinder 
body in clean brake fluid of the 
specified type. 

2. Assemble the spring and cap 
protector to the secondary piston. 


SPECIFICATIONS 


TORQUE LIMITS-FLOATING CALIPER—DISC TYPE (FT-LBS) 
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FIG. 27 Removing Snap 
Ring—Typical 


3. Install the secondary piston 
assembly in the master cylinder. 

4. Install a new O-ring on the piston 
stop, and start the stop into the 
cylinder body. 

5. Install the primary piston assembly 
in the master cylinder. Push the 


7; 


primary piston inward апа tighten 
the secondary piston stop to retain 
the secondary piston in the bore. 
Position the stop plate and snap ring 
on the primary piston. Depress the 
primary piston and install the snap 
ring in the cylinder body. 

Bleed the master cylinder. 


Bleeding the Master Cylinder 


Before the master cylinder is 


installed on the vehicle, the unit should 
be bled. 


1. 


Support the master cylinder body in 
a vise, and fill both fluid reservoirs 
with the specified brake fluid. 
Loosely install plugs in the front and 
rear brake outlet bores. Depress the 
primary piston several times until 
air bubbles cease to appear in the 
brake fluid. 

Tighten the plugs and attempt to 
depress the piston. The piston travel 
should be restricted after all air is 
expelled. 

Remove the plugs. Install the cover 
and gasket (diaphragm) assembly, 
and make sure the cover retainer is 
tightened securely. 


TORQUE LIMITS - HYDRAULIC TUBE NUTS (FT-LBS) 


| Description | Ft-Lbs Thread Size Ft-Lbs © 
Brake Shoe Mounting Pins | 17-23 3/8-24 8-15 
| Piston Housing-to-Caliper Mounting Bolts 155-185 7/16—24 12-17 
| Caliper Mounting Pins 17-23 1/2-20 12-17 
|. Anchor Plate to Spindle 55-75 9/16-18 15-25 
© All hydraulic line connections (nuts) must be torqued to the specified value and free of fluid leakage. 


DISC BRAKE SHOE AND LINING DIMENSIONS (Inches) CFLOATING CALIPER ROTOR REPAIR DIMENSIONS (Inches) 


Lining Length : 742 Minimum Rotor Thickness 0.940 

Lining Area (Per Brake) 25.88 Sq. In. Rotor Thickness Maximum Variation 0.001 

Lining Thickness 0.358 nominal Lateral Runout (Maximum) © 0.003 

Shoe and Lining Maximum Wear Limit 1/4 Rotor Surface Finish 15-80 В.М.5. | 
Lining Maximum Wear Limit (from front surface of shoe) 1/16 © Total Indicator Reading on Inboard Surface at a 6 inch Radius. 


CH1905-B 
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SLIDING CALIPER DISC BRAKE DIMENSIONS (INCHES) 


Lining Material Bendix PMD 7133 
Lining Size: 
6.40 x 1.80 
4.46 x 1.80 
New Lining Thickness — Nominal (Above Rivet Heads): 


ЛГЕН ТТТ em Fer EX au Ye apes 0.273 

[I E pop 0.370 
New Shoe and Lining Thickness — Nominal: 

UI CT 0.535 

IANO ЕЛ УЛ О PETER RE О ОЛОК OR 0.695 


Wear Limit — Minimum Thickness (Above Rivet Heads) 

Caliper Piston Diameter — Nominal 

Disc Diameter — Nominal 

New Disc Thickness - Nominal ................................... 1.185 
Disc Thickness — Minimum After Не-5игізсіп  ....................... 1.120 
Disc Runout — Maximum ....................................... 0.003 
Disc Thickness Variation - Maximum ............................. 0.0003 


TORQUE SPECIFICATIONS 
Support Key Retaining Screw 12-18 Ft-Lbs 


CH2076-B 
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PART 12-40 General Air Brake Service 


Does Not Apply To Bronco, Econoline, F-100-350 and P-Series 
COMPONENT INDEX COMPONENT INDEX 


AIR BRAKE SYSTEM 
Air Chamber (Service Brake) ......... 
Description and Operation ......... 

Leak Төй................ АРТЕ 


АйиЯтет”................... 
Description and Operation ......... 
Leak Test. o nalna rse taran T 
Removal and Installation .......... 
Quick Release Valve ............... 
Description and Operation ......... 
Lak TeSt re petes ES 
Operation їеѕї ................. 
Removal and Installation .......... 
Relay Valve ..................... 
Description and Operation ......... 
Leak Test ............. РЕЯ 
OperatingTest............... i3 
Removal and Installation .......... 


AIR COMPRESSOR DRIVE BELT 
Adjustment...................... 


AIR LINES 
Removal and Installation ............ 


AIR SUPPLY SYSTEM 
Air Compressor .................. 
Айшивітелі................... 
Description and Operation ......... 

Leak Tasti Lose ku eS eni 


Automatic Moisture Ejector Valve 
Description and Operation ......... 
Disassembly and Assembly ......... 
keak Test аа еы а 
Operating Test................. 
Removal and Installation .......... 

thin ERE 
Adjustments .................. 
Description and Operation ......... 


Governor 

Leak Test 

Operating Test 

Removal and Installation 
Low Pressure Indicator Valve 

Operating Test 

Removal and Installation 
Reservoir Safety Valve 

Adjustment 

Leak Test 


SLACK ADJUSTER (CAM OPERATED 
BRAKES) 

Front Adjustment 

Rear Adjustment 


SPECIFICATIONS 


STOP LIGHT SWITCH 


Operating Test 
Removal and Installation 


TRACTOR-TRAILER AIR BRAKE SYSTEM 
Double Check Valve 
Description and Operation 
Front Wheel Limiting Valve 
Description and Operation 
Hand Control Valve 
Description and Operation 
Hose Hangers and Connectors 
Description and Operation 
Manual Emergency Valve 
Description and Operation 
Relay Emergency Valve 
Description and Operation 
Tractor Protection Valve 


WEDGE BRAKE 
Adjustment 
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DESCRIPTION AND OPERATION 


AIR SUPPLY SYSTEM 


The air supply system is used with 
the full air brake system. In the full air 
system, air pressure is applied directly to 
the shoes through a diaphragm and 
mechanical linkage. 

The air supply system consists of the 
compressor, reservoirs, governor, low 
pressure indicator and dash gauge. 

The compressing action of the 
compressor is controlled by the 
governor. When reservoir air pressure 
reaches 118-126 pounds, the governor 
cuts out the compressor. When reservoir 
pressure drops to 98-104 pounds, the 
governor allows the compressor to cut in 
again. When reservoir air pressure drops 
below 58-65 psi, the low pressure 
indicator valve closes an electrical 
circuit to a warning buzzer. 


On some models, an automatic 
moisture ejector valve replaces the drain 
cock on the air system reservoir. When 
reservoir pressure drops slightly, the 
valve opens and ejects any moisture 
which has collected in the sump. 


COMPRESSOR 


A typical compressor is a two-piston 
air pump with an engine pressure 
lubricating system and water cooled 
cylinder head and block (Fig. 1). Other 
compressors are furnished, depending 
on the engine installation. These may be 
single piston or air-cooled. The principle 
of operation is, for practical purposes, 
the same for all however. 


GOVERNOR 


The governor (Fig. 2), operating in 
conjunction with the compressor 
unloading mechanism, automatically 
controls the air pressure in the air brake 
or air supply system between the 
desired, predetermined maximum and 
minimum pressures. The compressor 
runs continually while the engine runs, 
but the actual compression of air is 
controlled by the governor which stops 
or starts compression when the 
maximum or minimum reservoir 
pressures are reached. The D-2 
governor has a piston upon which air 
pressure acts to overcome the pressure 
setting spring and control the inlet and 
exhaust valve to either admit or exhaust 
air to or from the compressor unloading 
mechanism. 

Connections in this system are to the 
reservoir and compressor unloading 
ports. There also is an exhaust port. 
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FIG. 1 Air Compressor Operation 


AUTOMATIC MOISTURE EJECTOR 
VALVE 


The automatic moisture ejector 
valve (Fig. 3) ejects moisture and 
contaminants from the air system 
reservoir. It operates automatically and 
requires no manual assistance or control 
lines from other sources. 

The automatic moisture ejector 
valve has a die cast aluminum body and 
cover and is mounted in the bottom of 
the air system reservoir. 


SERVICE BRAKE SYSTEM 


The braking system (Figs. 4 through 
11) consists of the foot control valve 
(Fig. 5), the brake chambers, brake shoe 
actuating mechanism, and quick release 
valves (Fig. 12). 


FOOT CONTROL VALVE 


The foot control valve delivers air 
pressure from the air supply system to 
the brake air service chambers. 

The distance the brake treadle or 
pedal is depressed regulates the amount 
of compressed air delivered by the foot 
control valve to the brake chambers. 
The amount of air, in turn, determines 
the braking force applied to the shoes by 
the slack adjusters or wedges. 
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ВКАКЕ SERVICE AIR CHAMBER 


Compressed air, admitted to the 
brake chamber by the foot control valve, 
enters the chamber behind a diaphragm 
which forces the push plate and push 
rod outward (Fig. 13). On cam-type air 
brakes, the outward movement of the 
push rod rotates the slack adjuster 
which in turn rotates the brake camshaft 
and cam forcing the shoes against the 
drum. On wedge-type air brakes, the 
outward movement of the push rod 
forces a wedge between the shoe 
plungers forcing the shoes against the 
drum. 

QUICK RELEASE VALVES AND 
RELAY VALVE 


The quick release valve (Fig. 4) 
reduces the time required to release the 
brakes by hastening the exhaust of air 
from the brake chambers. The valve 
body contains a spring-loaded 
diaphragm so arranged as to permit 
supply pressure from the control valve 
to flow through the release valve to the 
brake chambers in one direction. When 
supply pressure is reduced, the air, 
which has passed through, is permitted 
to escape rapidly through the exhaust 
port. 
The quick release valve is used with 
both front and rear brake chambers, or 
with front chambers only as in the case 
of a LT-Series truck. 
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Оп а LT-Series truck, the relay valve 
is used in place of the rear quick release 
valve (Fig. 14). The relay valve 
functions somewhat the same as the 
quick release valve, except that it 
services four rear brake chambers on a 
LT-Series truck instead of two. The 
relay valve is also more sensitive to the 
action of the control valve in that it can 
assume a balanced position as well as 
apply and release. 


TRACTOR-TRAILER AIR BRAKE 
SYSTEM 


Tractor-trailer air brake equipment 
is available as a regular production 
option. The following items are included 
in the package. 


HAND CONTROL VALVE 


The hand operated brake 
application valve (Fig. 15) is mounted 
on the steering column. It controls the 
application of the trailer brakes 
independent of the tractor brakes. 


DOUBLE CHECK VALVE 


The double check valve is a shuttle 
type valve which is connected between 
the hand operated and foot operated 
brake control valves. The double check 
valve prevents air from exhausting 
through one of the brake control valves 
while the other is being applied. 

In a typical installation (Fig. 16), the 
double check valve is connected to a 
reservoir pressure manifold mounted to 
the engine side of the dash panel. The 
pressure indicator valve also ties into 
this manifold from the passenger side. 


MANUAL EMERGENCY VALVE 


The manual emergency valve is 
mounted under the edge of the 
instrument panel. This is a two-way 
valve by which the operator manually 
controls the operation of the tractor 
protection valve for either normal or 
emergency operation of the brakes. 


TRACTOR PROTECTION VALVE 


A manually and/or automatically 
operated push-pull type tractor 
protection valve (Figs. 17 and 18) which 
works in conjunction with the trailer 
emergency break-away valve (Fig. 19) is 
standard equipment on all air brake 
models equipped with the optional 
tractor package. 


RELAY EMERGENCY VALVE 


The relay emergency valve is located 
on the trailer near the trailer reservoir. 
During normal operation it charges the 
trailer reservoir and applies and releases 
the trailer brakes in unison with the 
tractor brakes. During emergency 
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FIG. 2 Compressor Governor 
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FIG. 3 Automatic Moisture Ejector Valve 


operation, or in the case of trailer break- 
away, the relay emergency valve 
automatically applies the trailer brakes. 


HOSE HANGERS AND CONNECTORS 
The trailer brake hoses (emergency 


line and service line) are suspended from 
the rear of the cab, above the rear cab 
window, by coil springs (Figs. 20 and 
21). When the trailer is not in use, the 
connectors are hung on brackets at 
either side of the rear of the cab. 
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FRONT WHEEL LIMITING VALVE 

The two-way limiting valve instantly 
limits air pressure delivery at the front 
wheel brake chambers according to road 
and load conditions and while the truck 
is in motion. This limited pressure at the 
front brakes permits the rear brakes to 
function with greater force than the 
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front brakes. 

The limiting valve is mounted on the 
dash. An air line from the delivery port 
of the brake control valve connects to 
the inlet port of the limiting valve. 
Another air line connects the delivery 
port of the limiting valve to the front 
quick release valve. The other two side 
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ports of the limiting valve are connected 
to the front brake chambers. 

The limiting valve, besides providing 
for а 50 percent reduction of front wheel 
braking pressures, also serves as a quick 
release valve upon release of the brakes 
when required by unusual road and load 
conditions. 
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FIG. 4 Typical Air Brake System 


12-40-05 GENERAL AIR ВКАКЕ SERVICE 12-40-05 


INLET VALVE SPRING AUXILARY SUPPLY PORTS 


O-RING 


INLET AND EXHAUST VALVE 
VALVE RETAINER 


INLET VALVE SEAT -«4—————— DELIVERY PORT 


VALVE SEAT O-RING PISTON RETURN SPRING 


DELIVERY PORT 
PISTON O-RING 


SPRING STOP 3UTTON 
SPRING SEAT 


PLUNGER FULCUM PIN 


ROLLER 


ROLLER PIN 


COVER 


H1597-A 


FIG. 5 Foot Control Valve Operation 
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FIG. 6 Air Brake System—CT-800-900, WT-9000 
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FIG. 7 Air Brake System—W-9000, C-600-900, F-B-600-750 
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FIG. 8 Air Brake System—LN-LNT 800-900, LT-LNT-8000-9000 (Cam Brakes) 
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FIG. 9 Air Brake System—LT-LNT 800-900, LT-LNT 8000-9000 (Wedge Brakes) 
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FIG. 11 Air Brake system—N-600, L-800-900, LN-6000-7000, L-8000-9000 (Wedge Brakes) 
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FIG. 12 Broke System Installation W-Series—Frame and Front Axle Figure calls page. 
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FIG. 13 Front Brake Assembly—S-Cam Туре 
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FIG. 15 Hand Control Valve 
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FIG. 17 Tractor Protection 
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FIG. 18 Brake System installation—W-Series With Tractor Protection System 
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FIG. 20 Trailer Brake Hoses and Connections—Typical 
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FIG. 21 Brake System Installation—W-Series—Front Brake Limiting System and Trailer 


12-40-17 


DIAGNOSIS AND TESTING 


AIR SUPPLY SYSTEM 
OPERATING TESTS 


Before performing any of the 
following tests, operate the engine until 
the air pressure builds up to 90 psi. With 
the air brake system charged, open the 
drain cocks in each reservoir. Close the 
drain cocks after all moisture is drained 
from the reservoirs. Some models have 
automatic moisture ejector valves and 
do not require manual draining. 


LOW PRESSURE INDICATOR 


Exhaust the brake system pressure 
and observe the pressure at which the 
warning buzzer sounds. The contacts in 
the indicator should close the circuit to 
the buzzer, when reservoir pressure is 
between 58 psi minimum and 65 psi 
maximum. If the buzzer does not start 
to sound within this pressure range 
during discharge, or if a sounding 
buzzer does not stop within this pressure 
range during the pressure buildup, the 
electrical connections are loose or the 
indicator valve is not operating 
properly. 

RESERVOIR SAFETY VALVE 


To determine if the safety valve is 
operative, pull the exposed end of the 
valve stem. If the safety valve does not 
blow off when the stem is pulled, the 
valve ball is probably stuck in its seat. In 
such a case, remove and disassemble the 
valve for cleaning. 


AUTOMATIC MOISTURE EJECTOR 
VALVE 


With the system charged, make 
several foot valve applications and note 
each time an application is made if an 
exhaust of air occurs at the exhaust port 
of the drain valve. If no air comes out, 
push the wire stem. If no air comes out, 
the filter is plugged and the valve should 
be removed and cleaned. 

Because the automatic moisture 
ejector valve functions as reservoir 
pressure is reduced, excessive leakage in 
the system will cause constant 
exhausting of the valve. 


GOVERNOR 


With the engine running, build up 
air pressure in the system, and observe 
at what pressure reading on the dash 
gauge the pressure stops climbing. This 
is the point of governor cutout which 
should be between 118 and 126 pounds. 

With the engine still running, slowly 
reduce the air pressure in the system by 
applying and releasing the brakes. 


GENERAL AIR BRAKE SERVICE 


Observe.the pressure reading on the 
dash gauge at the point where the 
pressure starts to build up again. This is 
the point of governor cut-in which 
should be between 98 and 104 pounds. 

If the governor does not cut the 
compressor in and out according to 
these specifications, adjust the governor 
pressure settings. Before adjusting the 
governor, check the accuracy of the 
dash gauge with a test gauge. 


Check Pressure Build-Up 

With the engine running at fast idle 
speed, observe the time required to raise 
system pressure from 50 to 90 pounds. If 
more than five minutes is required, 
perform the leak tests as outlined in the 
following paragraphs. 

Also check for low engine idle speed, 
a slipping compressor drive belt, 
excessive carbon in the compressor 
cylinder head, or a worn out air 
compressor. 


AIR SUPPLY SYSTEM LEAK TESTS 


COMPRESSOR 


With the engine stopped, discharge 
valve leakage can be detected by 
carefully listening at the compressor for 
the sound of escaping air. With air 
pressure applied to the unloader cavity 
(with governor cut-out), remove the air 
filter or the air pick up tube on SD V-8 
engines and check for air leaks by 
squirting oil around the unloader 
plunger and stem. If excessive air leaks 
are found, replace the unloader 
mechanism. 


GOVERNOR 


With the governor in the cutout 
position, test for leakage at the exhaust 
valve by applying soap suds to the 
exhaust vent in the body. 

With the governor in the cut-in 
position, test for leakage of the inlet 
valve by applying soap suds to the 
exhaust vent in the body. 

In either of the foregoing tests, 
leakage in excess of 1 inch soap bubble 
in three seconds indicates the governor 
should be replaced. 


RESERVOIR SAFETY VALVE 


Coat the end of the safety valve with 
soap suds. Leaks causing not more than 
a 3 inch soap bubble in three seconds are 
permissible. 
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AUTOMATIC MOISTURE EJECTOR 
VALVE 


With the system charged and 
pressure stabilized in the system, there 
should be no leaks at the drain valve 
exhaust. A constant slight exhaust of air 
at the drain valve exhaust could be 
caused by excessive leakage in the air 
brake system. 


AIR BRAKE SYSTEM OPERATING 
TESTS 


Some of the air brake system 
components vary slightly from one 
vehicle model to another in design or 
location. However, all components are 
essentially the same in principle and 
service procedure. 


STOP LIGHT SWITCH CHECK 


With all air pressure exhausted from 
the air brake system, start the engine 
and move the brake valve to the applied 
position. stop lights should light before 
the dash gauge registers 5 psi pressure. 
Release the brakes. 


QUICK RELEASE VALVE AND RELAY 
VALVE 


With the air brake system fully 
charged, apply the brakes. Inspect the 
brake action on the wheels controlled by 
the quick release valve or relay valve in 
question. The brakes should apply 
promptly. Release the brakes and 
inspect to be sure that the air pressure is 
exhausted rapidly from the exhaust 
port. Be sure the exhaust port is not 
restricted. 


AIR BRAKE SYSTEM LEAK TESTS 


With engine stopped and reservoir 
charged to governor cutout pressure of 
118 -126 psi, the rate of pressure drop 
should not exceed 2 psi per minute with 
the service brakes released and spring 
(parking) brakes applied; or, 3 psi per 
minute after the initial pressure drop 
with service brakes fully applied and 
spring (parking) brakes released. 


BRAKE CHAMBERS 


With the brakes fully applied, coat 
the clamp ring and bolt flanges holding 
the diaphragm in place with soap suds. 
No leaks are permissible. 


QUICK RELEASE VALVE 


With brakes applied, coat the 
exhaust port with soap suds to detect 
leakage. Leakage is not permissible. 


12-40-18 


GENERAL AIR ВКАКЕ SERVICE 


12-40-18 


RELAY VALVE 


With all air pressure exhausted from 
the air brake system, start the engine 
and move the brake valve to the applied 
position. Stop lights should light before 
the dash gauge registers 5 psi pressure. 


Release the brakes. 

With the brakes released, coat the 
exhaust port with soap suds and observe 
the leakage. 

With the brakes fully applied, coat 
the exhaust port with soap suds and 


observe the leakage. 

Leakage in either of the foregoing 
tests should not exceed a 3 inch soap 
bubble in three seconds. 


ADJUSTMENTS 


AIR COMPRESSOR DRIVE BELT 
ADJUSTMENT 


If the reservoir pressure will not rise 
to normal or rises too slowly, a slipping 
compressor drive belt could be the 
cause. 


VERTICALLY-MOUNTED 
COMPRESSOR ADJUSTMENT 


1. Loosen the bolts that attach the 


compressor to the mounting bracket 
(Fig. 22). 
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BRACKET OUTLET PRESSURE 41039-B 
FIG. 22 Air Compressor— Vertically 
Mounted 


2. Slide the compressor away from the 
fan pulley until a 1/2 inch belt 
deflection (with thumb pressure) is 
established. 


3. Tighten the compressor attaching 
bolts. 


SIDE- MOUNTED COMPRESSOR 
ADJUSTMENT 


1. Loosen the idler pulley bracket pivot 
bolt and adjusting bolt (Fig. 23). 
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FIG. 23 Belt Adjustment оп Side- 
Mounted Compressor 


2. Pivot the idler bracket and pulley 
against the belt until 1⁄2 inch belt 
deflection (with thumb pressure) is 
established. 

3. Tighten the adjusting bolt and pivot 
bolt with the idler bracket and 
pulley assembly in the properly 
adjusted position. 


GOVERNOR ADJUSTMENT 


Before adjusting the pressure 
settings of the governor, determine the 
accuracy of the dash gauge by checking 
gauge readings against an accurate test 
gauge. The cut-in and cut-out setting is 
made at the adjusting screw (Fig. 2). 
1. With the engine running, build up 

air pressure in the system and 

observe the pressure registered by 
the dash gauge. 

2. If the pressure build-up continues 
beyond 125 pounds before the 
governor cuts out, remove the cover 
from the top of the governor and 
loosen the lock nut. Turn the 
adjusting screw clockwise to lower 
the cut-out pressure and 
counterclockwise to increase the 
cut-out pressure. After adjusting the 
cut-out pressure, tighten the 
adjusting screw lock nut and install 
the cover. The air pressure range 
between cut-out pressure 
(maximum) and cut-in pressure 
(minimum) is fixed at about 20-25 
pounds and cannot be adjusted. 


AIR RESERVOIR SAFETY VALVE 
ADJUSTMENT 


The air reservoirs are connected into 
the air brake system. Drain cocks are 
provided at the bottom of each 
reservoir. À safety valve is installed on 
one of the reservoirs. 

When servicing the reservoirs, 
removal or installation of the air tube 
between the reservoirs can be made by 
loosening the reservoirs from the frame. 

The safety valve is set to relieve 
pressure at 150 psi. It is non-adjustable 
and must be replaced if excessive system 
pressures are indicated (above the 150 
pSi setting). 


AIR LINES 


Any portion of the tubing that is 
kinked, or pinched, should be replaced 
to prevent restrictions. 

When repairs are performed, use the 
tubing conforming to specification. А 
new insert (Fig. 24) should be used in 
order to prevent leaks or collapsing of 
the tubing. The tubing end must be cut 
square and also bottomed against the 
insert while tightening the nut. 


FOOT CONTROL VALVE 
ADJUSTMENT 


To determine if the brakes are 
applying properly, proceed as follows: 
1. Installa pressure gauge anywhere in 

the circuit between the control valve 

and the brake chambers, or install 
the gauge in one of the extra brake 
service ports (upper row of ports). 

2. Fully depress the brake treadle. The 
test gauge reading should 
approximate reservoir pressure as 
indicated by the dash gauge. 

3. Adjust the stop, button on the 
suspended pedal (Fig. 5) to eliminate 
pedal free travel. 


SLACK ADJUSTER 
ADJUSTMENT—CAM OPERATED 
BRAKES 


Apply the brakes and measure the 
travel of the brake chamber push rod 
(Fig. 13). If equipped with a Maxi brake 
unit, the minimum air pressure should 
be 90 psi while measuring the travel. 
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The travel should be kept to the 
minimum possible without causing the 
brakes to drag. The maximum travel 
should not exceed the dimensions listed 
in the specifications. Adjustment of the 
yoke on the brake chamber push rod 
should not be changed. When new, the 
yoke is adjusted so that the slack 
adjuster brake chamber push rod angle 
is slightly greater than 90 degrees when 
the brakes are properly adjusted and the 
brakes are applied. Brake lining wear 
will not change this angle as long as the 
slack adjusters are kept adjusted to 
compensate for lining wear. 


FRONT 


This procedure applies only to 
trucks equipped with S-cam operated 
brakes. 

A push rod travel, that reaches or 
exceeds the maximum listed in the 
Brake Chamber Push Rod Adjustment 
table in specifications indicates need of 
adjustment. Turn the adjusting screw 
clockwise until the push rod travels 3⁄4 
inch in going from released to fully 
applied position (Fig. 13). When making 
the adjustment, turn the screw in 
quarter turns. 


REAR 


This procedure applies to vehicles 
equipped with either standard or Maxi- 
brake S-cam type slack adjusters. 

A push rod travel, that reaches or 
exceeds the maximum listed in the 
Brake Chamber Push Rod Adjustment 
table in specifications indicates need of 


adjustment. Depress the lock sleeve and 
turn the hexagon head of the wormshaft 
clockwise until the push rod travels one 
inch in going from released to fully 
applied position (Fig. 25). Be sure that 
the lock sleeve comes back out and 
engages the hexagon head of the 
wormshaft so as to lock the adjustment. 
When adjusting either front or rear 
slack adjusters, raise the wheels and 
make certain that there is no brake drag. 


WEDGE BRAKE ADJUSTMENT 


The wedge type air brakes are self 
adjusting. Instructions for servicing the 
automatic adapters are contained in 
Part 12-44. 

A preliminary adjustment can be 
made by rotating the wheels forward 
and applying air to the brake chambers 
25 or 30 times. 
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FIG. 24 Air Line Coupling 


REMOVAL AND INSTALLATION 


AIR COMPRESSOR 


VERTICALLY-MOUNTED 
COMPRESSOR—WITH GAS—ENGINE 
VEHICLES 


Removal 

Depending upon the particular 
vehicle model and engine, compressors 
are mounted in various locations. 
Removal and installation procedures 
differ between vertically mounted units 
and side mounted units. These 
instructions apply generally to liquid- 
cooled compressors, but air-cooled 
installations are similar, other than 
coolant connections. 
1. Open the reservoir drain cocks to 

exhaust air pressure from the 

system. 


2. Drain the cooling system. 

3. At the compressor, disconnect the 
compressor air outlet line, the water 
inlet and outlet lines and the oil feed 
and oil return lines (Fig. 22). 


4. Since the reservoir pressure hose is 


difficult to remove at the governor, 
disconnect the hose at the fitting on 
the opposite end. If the hose is to be 
replaced, disconnect it from the 
governor after the compressor has 
been removed. 

5. Remove the four compressor to base 
plate bolts, slide the compressor 
inward on the base plate and 
disengage the drive belt; then 
remove the compressor. 


Installation 
l. Transfer the pulley, Woodruff key 
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FIG. 25 Rear Brake Assembly—S- 
Cam (Eaton) 


and attaching nut to the new 
compressor. 


2. Transfer the air outlet elbow and 


gasket, the water inlet and outlet 
fittings, and the oil inlet and outlet 
fittings to the new compressor. 
Apply sealer to all these parts. 


3. Transfer the governor and gasket to 


the new compressor (two attaching 
bolts). Apply sealer. If the reservoir 
pressure hose is to be replaced, 
connect it to the governor at this 
time. 


4. Transfer the air inlet filter and 


gasket to the new compressor (two 
retaining bolts). Apply sealer. 


5. Position the compressor on the base 


plate and engage the drive belt to the 
pulley. 


6. Install the four attaching bolts, slide 
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the compressor away from the fan 
pulley until а 1/2 inch belt 
deflection is obtained, and tighten 
the bolts. 

Connect the compressor air outlet 
line, the water inlet line and the 
water outlet line to the compressor. 
Connect the oil feed and the oil 
return lines to the compressor. 
Connect the hose from the governor 
to the fitting on the reservoir 
pressure line. 

Fill the cooling system, close the 
reservoir drain cocks, start the 
engine and check for air, oil or 
coolant leaks, if applicable. 


SIDE-MOUNTED 
COMPRESSOR—WITH GAS—ENGINE 
VEHICLES 


Removal 


l. 


99 


Drain the cooling system, and open 
the reservoir drain cocks to exhaust 
air pressure from the system. 
Loosen the idler pivot bolt and 
adjusting bolt, and remove the 
compressor belt (Fig. 23). 

At the compressor, disconnect the 
air outlet line, and the water inlet 
and outlet lines. 

Disconnect the reservoir pressure 
line from the governor. 

Remove the bracket bolt at the 
cylinder head and the bracket bolt 
and washer at the manifold, then 
remove the bracket between the 
exhaust manifold and the cylinder 
head. 

If equipped with power steering, 
remove the attaching bolt nut and 
lockwasher from the clip at the 
frame side rail. Also, remove the 
power steering hose retaining bolt, 
nut, and lockwasher at the frame 
crossmember and set the hoses out 
of the way. 

Remove the two front compressor to 
base plate attaching bolts. The 
clearance between the compressor 
base plate and the engine mount is 
very small. 

Remove the three remaining bolts. 
Remove the air compressor from 
underneath the vehicle in a rearward 
direction and discard the base 
gasket. 


Installation 


1. 


Remove the compressor pulley 
cotter pin and Woodruff key, then 
pull the pulley off the shaft with a 
puller. 

On C-Series vehicles, install the 
compressor pulley on the 
replacement compressor at this 
point. On all other models with a 
side-mounted compressor, do not 
install the pulley until after the 
compressor has been installed. 


10. 
11. 


12. 


13. 


14. 


15. 


16. 
17. 


18. 


Transfer the air outlet апа the water 
inlet and outlet fittings to the 
replacement compressor. Coat the 
threads with sealer. 

Transfer the air inlet strainer and 
gasket to the replacement 
compressor (two attaching bolts). 
Apply sealer. 

Transfer the governor and gasket to 
the new compressor (two attaching 
bolts). Apply sealer. 

Clean the compressor base and 
cylinder block base plate (Fig. 26). 
Apply sealing compound to both 
sides of base gasket. 

Install pilot studs in the two rear 
bolt holes shown in Fig. 5 and 
position the base gasket to the base 
plate over the studs. From 
underneath the vehicle, mount the 
compressor to the pilot studs and 
install three attaching bolts. Remove 
the pilot studs and install the 
remaining two bolts. 

If equipped with power steering, 
position the power steering hose at 
the frame crossmember and install 
the clip retainer, bolt, lockwasher, 
and nut. 

Connect the water outlet line to the 
compressor. 

Position the power steering tube 
clips at the frame side rail and secure 
with bolt, lockwasher and attaching 
nut. 

Connect the water inlet line to the 
compressor. 

On all except C-Series, loosen the 
two power steering belt adjustment 
bolts and loosen the belt to provide 
clearance for installation of the 
compressor pulley. Install the 
compressor pulley to the shaft and 
secure with the nut and cotter pin. 
Position the power steering belt on 
the pulleys and adjust the belt 
tension. 

Position the air compressor belt on 
the pulleys and adjust the belt 
tension (Fig. 23). 

Connect the air outlet line to the 
compressor. 

Connect the reservoir pressure line 
at the governor. 

Fill the cooling system, close the air 
reservoir drain cocks, and build up 
pressure in the system. 


AIR COMPRESSOR WITH FORD 
DIESEL ENGINES 


Removal 


l. 


2. 


On C-Series vehicles, release the cab 
locks and tilt the cab forward. 
Drain the cooling system. Open the 
air reservoir drain cocks to exhaust 
air pressure from the system. 
Loosen the air outlet line at the air 
compressor (Fig. 27), and allow the 


air to escape. Disconnect the air 
outlet line. Disconnect the governor 
air line at the air compressor 
governor. 

Disconnect the water supply and 
return lines at the air compressor 
(Fig. 28). 

Disconnect the oil supply and oil 
return lines at the air compressor 
(Fig. 28). 

Remove the three compressor 
mounting bolts. Disengage the drive 
gear, and remove the compressor. 


Installation 


1. 


DES 


Position the air compressor on the 
mounting bracket attached to the 
engine front support plate. Engage 
the drive gear. 

Connect the oil supply and return 
lines to the compressor (Fig. 28). 
Connect the water supply and return 
lines to the compressor. 

Connect the governor air line and 
the air outlet line to the compressor 
(Fig. 27). 

Fill and bleed the cooling system. 
Close the air reservoir drain cocks. 
Start the engine and check for air, 
coolant and oil leaks. 

On C-Series, tilt the cab rearward 
and secure with the cab locks. 


AIR COMPRESSOR—CUMMINS 
DIESEL NH SERIES ENGINES 


The air compressor is flange 


mounted to the accessory drive and is 
driven by a splined-sleeve type drive 
coupling from the accessory drive shaft. 
The fuel pump is flange mounted to the 
rear of the air compressor and must be 
removed before the air compressor can 
be removed. 


The following procedures and 


illustrations are for the standard Bendix 
Westinghouse unit, but are typical of the 
Cummins unit which is mounted in the 
same manner. 

Removal 


1. 


Unlock the tilt cab оп W-Series 
trucks. Partially drain the cooling 
system, and exhaust the air 
reservoirs. 

Disconnect the throttle linkage and 
lines from the fuel pump, and 
remove the fuel pump from the air 
compressor as described in Group 
23. 

Remove the rubber coupling from 
the drive unit (Fig. 29). 

Remove the two governor-to- 
compressor attaching screws, and 
position the governor out of the way. 
Disconnect the air compressor oil 
inlet line at the engine block (Fig. 
30). 

Remove the oil return tube from the 
bottom of the compressor and the 
engine block. 
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7. Disconnect the water inlet and 
outlet lines and the air inlet and 
outlet lines from the compressor 
(Figs. 29 and 30). 

8. Remove the two nuts and 
lockwashers that hold the 
compressor to the support bracket, 
and the four cap screws and 
lockwashers that hold the 
compressor to the accessory drive 
(Fig. 29). 

9. Remove the compressor and the 
splined accessory drive coupling 
(Fig. 31). Discard the old gasket. 

10. If the compressor is to be replaced: 
a. Remove the compressor drive 

gear attaching nut, then remove 
the drive gear from the 
compressor crankshaft using a 
universal puller (Fig. 31). 

b. Remove the attaching nut and the 
fuel pump drive gear from the 
rear end of the compressor 
crankshaft. 

c. Remove the water inlet and outlet 
fittings, air outlet fitting, and the 
oil return fitting (Figs. 29, 30 and 
31). 

d. Remove the air inlet housing and 
screen (Fig. 31). 

e. Remove the oil inlet line from the 
compressor drive and fuel pump 
flange. 

Installation 

l. If the compressor is being replaced: 
a. Install the oil inlet line on the fuel 

pump flange. 

b. Install the air inlet housing and 
screen (Fig. 31). 

c. Install the water inlet and outlet 
fittings, air outlet fittings, and the 
oil return fitting (Figs. 29, 30 and 
31). 

d. Install the fuel pump drive gear 
and attaching nut to the rear of 
the compressor crankshaft. 

e. Install the compressor drive gear 
and retaining nut. 

2. Assemble the splined accessory 
drive coupling to the compressor 
drive gear (Fig. 31), and mount the 
compressor to the accessory drive, 
using a new gasket. Install and 
tighten the four cap screws and 
lockwashers (Fig. 29). 

3. Attach the compressor to the 
support bracket with two nuts and 
lockwashers. 

4. Connect the water inlet and outlet 
lines (Fig. 30) and the air inlet and 
outlet lines to the compressor (Figs. 
29 and 30). 

5. Connect the air compressor oil 
return tube at the bottom of the 
compressor and at the engine 
cylinder block (Fig. 30). 

6. Connect the air compressor oil inlet 


line to the engine block. 

7. Mount the governor to the 
compressor, and install the two 
governor-to-compressor attaching 
screws (Fig. 29). 

8. Install the fuel pump to the 
compressor rear flange with a new 
gasket and rubber coupling in 
position (Figs. 29 and 31), then 
connect the throttle linkage and 
lines as described in Group 23. 

9. Fill the cooling system, and charge 
the reservoirs. 


AIR COMPRESSOR—CUMMINS 
DIESEL V-6 ENGINES 


The Cummins air compressor is 
used on vehicles equipped with V-6 
engines. The compressor is flange 
mounted to an accessory gear case 
which is located at the rear of the engine 
between the two cylinder banks. The 
unit is driven by a gear which is keyed 
to the compressor crankshaft, and 
which enters the accessory gear case 
where it is driven by the camshaft gear. 
Тһе fuel pump is flange mounted to the 
front of the air compressor and must be 
removed before the air compressor can 
be removed. 

Removal 
On W-Series trucks, unlock the tilt 

cab. On Wand LN-Series trucks, the air 

intake system components have to be 
removed to obtain access for compressor 
removal. 

1. Disconnect the air intake duct from 
the air cross-over manifold (Fig. 32). 

2. Loosen the hose clamps on the 
cross-over manifold connection 
hose. 

3. Loosen the compressor air intake 
hose at the air cross-over manifold 
and at the compressor. 

4. Remove the attaching bolts and the 
right hand air cross-over manifold 
from the intake manifold. 

5. Disconnect the throttle linkage and 
lines from the fuel pump, and 
remove the fuel pump from the front 
of the compressor as described in 
Group 23. 

6. Drain the cooling system and 
exhaust the air reservoirs. 

7. Disconnect the air outlet line from 
the compressor. 

8. On L-and LT-Series trucks, loosen 
the compressor air intake hose 
clamps at the main intake duct and 
at the compressor. 

9. On L-, LT-and LN-Series trucks, 
remove the floor pan cover at the 
gear shift lever to obtain access to 
the line connections and the rear of 
the compressor. 

On W-Series trucks, this access is 
obtained by tilting the cab at the 


beginning of the removal procedure. 

10. Disconnect all air lines at the 
governor. 

11. Disconnect the water lines at the air 
compressor, the cylinder block, and 
at the water crossover connection. 

12. Unclamp any water or air lines as 
necessary to provide clearance for 
compressor removal. 

13. On L-, LT-and LN-Series trucks, 
remove the water crossover pipe 
from the rear of the cylinder heads 
in order to gain access to the 
accessory drive rear support plate. 
On W-Series trucks, it is not 
necessary to remove the crossover 
pipe because the crossover pipe goes 
over the top of the accessory gear 
case as shown in Fig. 33. 

14. Remove the bolts and lockwashers 
that secure the rear support plate 
and the compressor to the accessory 
gear case. Remove the rear support 
plate from the rear side of the gear 
case (Fig. 33), and remove the 
compressor from the front side of 
the gear case. 

Installation 

1. Clean the gasket material from the 
compressor, gear case, and 
accessory drive rear support plate. 

2. Position the air compressor with a 
new gasket to the front side of the 
gear case so that the timing marks 
on the air compressor drive gear are 
aligned with the marks on the 
camshaft gear (Fig. 33). Be sure that 
the gears mesh properly. 

3. Position the accessory drive rear 
support plate with a new gasket to 
the rear side of the gear case, then 
secure the support plate and air 
compressor to the gear case with the 
lockwashers and attaching bolts. 

4. On L-, LT-and LN-Series trucks, 
clean the gasket material from the 
water crossover pipe and the rear of 
the cylinder heads. Position the 
crossover pipe to the cylinder heads 
with new gaskets and install the 
attaching bolts. 

5. Connect the two water lines 
(compressor-to-cylinder block and 
compressor-to-water crossover 
connection). 

6. Connect the main air outlet line to 
the compressor. 

7. Connect to the governor all air lines 
that were disconnected during 
removal. 

8. On L-and LT-Series trucks, connect 
the compressor air intake hose and 
secure with two clamps. 

9. Secure any water to air line-to-sheet 
metal clamps that were 
disconnected during removal. 

10. On L-, LT-and LN-Series trucks, 
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install the floor pan cover at the gear 

shift lever. 

11. Clean the gasket material from the 
pump mounting surface, position a 
new gasket, install the fuel pump to 
the front side of the compressor, and 
connect the throttle linkage and 
lines as described in Group 23. 

12. On L-and LT-Series trucks, fill the 
cooling system, charge the reservoirs 
and check for leaks. 

On W-and LN-Series trucks, first 
install the air intake system components 
as outlined in the following procedure. 
13. Install the right air crossover 

manifold to the engine intake 

manifold, connect the compressor 
air intake hose to the crossover 
manifold and to the compressor, and 
position the connection hose on the 
right and left crossover manifolds 

(Fig. 32). 

14. Install the air crossover manifold 
attaching bolts, and tighten the two 
clamps on the compressor air intake 
hose. 

15. Tighten the clamps on the 
connection hose. 

16. Connect the air intake duct to the air 
crossover manifold and tighten the 
clamp. 

17. Fill the cooling system, charge the 
reservoirs, and check for leaks. 


GOVERNOR 


Removal 
The governor is mounted to the 

compressor with two attaching bolts. 

Mating ports in the governor and 

compressor bodies connect governor 

pressure to the unloading pistons in the 
compressor. Reservoir pressure is 

connected to the governor through a 

hose or tube. 

1. Exhaust the air brake system. 

2. On vertically-mounted units, 
disconnect the governor hose (end 
opposite governor) from the fitting 
in the reservoir pressure line. On 
side-mounted units, disconnect the 
pressure line at the governor. 

3. Remove the two attaching bolts, 
then remove the governor. 

Installation 

І. On vertically-mounted units, 
transfer the hose to the replacement 
governor. 

2. Install the governor and gasket and 
the two attaching bolts to the 
compressor. Apply sealer. 

3. On vertically-mounted units, 
connect the hose to the fitting on the 
reservoir pressure line. On side- 
mounted units, connect the pressure 
line to the governor. 

4. Test the governor as outlined in 
Diagnosis and Testing. 


PRESSURE INDICATOR VALVE 


The low pressure indicator valve is 
mounted at the passenger side of the 
dash panel (Fig. 34), and taps into a 
reservoir pressure line on the engine side 
of the panel. 

Removal 

1. Turn the ignition switch to the off 
position and exhaust the air from the 
brake system. 

2. Disconnect the wire at the buzzer 
switch. 

3. Disconnect the air line to the dash 
gauge and the line to the windshield 
wiper control. On some full air 
systems, also disconnect the lines to 
the tractor protection valve, to the 
manual emergency valve, and to the 
hand control valve (Fig. 34). 

4. Unscrew the pressure indicator 
fitting at the engine side of the dash 
panel, and remove the assembly 
from the passenger side. 

Installation 

1. Mount the replacement unit to the 
passenger side of the dash panel and 
secure it to the panel by installing 
the pressure indicator fitting at the 
engine side. 

2. Connect the wire to the buzzer 
switch, and connect the dash gauge 
and windshield wiper control lines. 
On some full air systems, connect 
the other lines as shown in Fig. 34. 


AUTOMATIC MOISTURE 
EJECTOR VALVE 


Removal 

1. Block and hold the vehicle by other 
means than air brakes. 

2. Drain the air system. 

3. Remove the automatic moisture 
ejector valve from the reservoir 
drain port. 

Installation 

1. Install the moisture ejector valve іп 
the reservoir drain port. 

2. Build up air pressure in the reservoir 
before attempting to move the 
vehicle. 


FOOT CONTROL VALVE 


The brake valve has two tiers of four 
ports each (Fig. 25). The lower tier or 
ports connect to the reservoir pressure 
lines; the upper tier connects to the lines 
carrying brake service pressure. Of the 
four lower ports, one receives reservoir 
pressure; one sends reservoir pressure to 
the governor; and the other two 
(depending upon the model) either send 
reservoir pressure to some other part of 
the system, or they are plugged. On 
tractors, for example, the trailer 
emergency line connects to one of these 
ports in order to carry tractor reservoir 


pressure to the trailer reservoir. 

One of the four upper ports sends 
valve delivery pressure to the stop light 
Switch. Any or all of the three remaining 
ports (depending upon the model) can 
be used to deliver service pressure to the 
brake chambers or to the trailer. Any 
unused ports are plugged. 

Rernoval 

1. Open the reservoir drain cock(s) to 
exhaust the system. 

2. Disconnect all but one line from the 
valve ports. Loosen, but do not 
disconnect, the remaining line. This 
line will prevent the valve from 
falling when the attaching bolts are 
removed. 

3. Remvove the cotter key and pivot 
pin that connect the brake treadle to 
the control valve mounting plate. 

4. Remove the three control valve 
attaching bolts (Fig. 35). 

5. Disconnect the remaining air line 
from the control valve and remove 
the control valve. 

Installation 

l. If a replacement valve is being 
installed, transfer all brass fittings 
and the stop light switch to the 
replacement. Apply sealer to the 
threads before installation. 

2. Remove the actuating button and 
the rubber seal from the control 
valve mounting plate to facilitate the 
positioning of the new valve (Fig. 
35). 

3. Position the new valve to the lower 
dash panel and mounting plate, then 
install three attaching bolts. 

4. Install the actuating button in the 
mounting plate bore, then install the 
rubber seal to the button and 
mounting seal. 

5. Assemble the brake treadle to the 
control valve mounting plate with 
the pivot pin and cotter key. 

6. Connect the stop light wires (two 
nuts and flat washers), and connect 
the battery cable. 

7. Connect the brake service line(s) to 
the upper ports in the valve. 

8. Connect the compressor governor 
line and the reservoir pressure line(s) 
to the lower ports in the valve. 

9. Start the engine to build up pressure. 
Check for leaks. 


STOP LIGHT SWITCH 


If the stop light does not operate, 
connect a jumper wire across the two 
switch terminals If the light now lights, 
replace the switch. If the light still does 
not light, repair or replace the two 
switch lead wires as necessary. 
Removal 
1. Disconnect the wires from the two 

terminals. 
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2. Turn the assembly out of the outlet 
port of the control valve. 


Installation 

Screw the new switch into the port, 
and connect the wires to the switch 
terminals. 


QUICK RELEASE VALVE AND 
RELAY VALVE 


The quick release valve is mounted 
as shown in Fig. 4. The relay valve is 
used on tandem models and is mounted 
as shown in Fig. 14. the following 
procedure applies to both valves with 
one exception. Before removing the 
relay valve, the system must be 
exhausted of air pressure. This is 
unnecessary when removing the quick 
release valve. 

Removal 

1. Disconnect the air lines at the valve. 

2. Remove the mounting bolts and 
remove the valve. 

Installation 

1. Mount the valve in place and install 
and tighten the attaching bolts and 
nuts. 

2. Inspect the exhaust port to be sure 
that it is not plugged. 

3. Connect the air lines as shown in 

Fig. 4. 
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FIG. 26 Base Plate—Side-Mounted 
Compressor 
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FIG. 27 Air Compressor Air 
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FIG. 29 Removing or Installing Air 
Compressor— Cummins 
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FIG. 31 Air Compressor and Fuel Pump Removed 
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OVERHAUL 


Disassembly and overhaul of the 
automatic moisture ejector valve is the 
only major repair operation applicable 
to this section. If the compressor, 
reservoirs, governor, low pressure 
indicator and/or dash gauge do not 
operate properly, the component must 
be replaced. 


AUTOMATIC MOISTURE 
EJECTOR VALVE 


The automatic moisture ejector 
valve used in place of the reservoir drain 
cock on some models is to be 
disassembled and cleaned every fifty 
thousand miles or six months. The 
ejector valve must be removed from the 
аїг reservoir for cleaning. 

Disassembly 
Refer to Figure 3. 


SPECIFICATIONS 


S-CAM BRAKE ADJUSTMENT TABLE 
Brake Chamber 
Type 


Front — Type no.9 
no.12 
no.16 


l. Remove the cap screws and 
lockwashers. 

2. Remove the cover and sealing ring. 

3. Remove the valve guide. 

4. Remove the inlet and exhaust valve. 

5. Remove the adapter and filter 
assembly. 

6. Remove the filter retainer. 

7. Remove the filter. 

8. Wash metal parts in a good cleaning 
solvent. Rubber parts should be 
wiped clean. 

9. Inspect all parts for wear or 
deterioration. 

10. Clean and inspect filter and replace 
if clogged. It is important that filter 
be in good condition. Do not put 
valve back into service without a 
clean filter. 

11. Replace all parts not considered 
serviceable during these inspections. 


Maximum Stroke at 
Which Brake Should 
Be Adjusted © 
13/8 inch 
13/8 Inch 
13/8 Inch 


Assembly 

1. Before assembling the valve, apply а 
light film of oil on inlet valve seat. 
Do not apply oil to the inlet and 
exhaust valve. 

2. Place the sealing ring in groove of 
cover. 

3. Place the valve guide over the inlet 
and exhaust valve. 

4. Place the valve guide and inlet and 
exhaust assembly into the cover 
(wire will project through the 
exhaust port). 

5. Place the body on the cover and 
install the cap screws and 
lockwashers. 

6. Install the filter on the adapter and 
screw in the filter retainer. 

7. Install the adapter and filter 
assembly in the body and tighten. 


Maximum Stroke 


After Adjustment © 


1.00 Inch 
1.00 Inch 
1.00 Inch 


Rear - Type no.24 13/4 Inch 1 1⁄4 Inch 
no.30 2.00 Inch 1 1/4 Inch 


И) Push rod stroke is measured from chamber or chamber mounting bracket to Push rod clevis. 


AIR SUPPLY SYSTEM 


Air Brake System Pressure Settings 


Safety Valve Setting (Air Pressure) 
Warning Buzzer Operating Pressure 
Cut-Out Pressure (Governor) 


Cut-In Pressure (Governor) 


150 PSI 


60 PSI or Less 
118-126 PSI 


98—104 PSI 


Torque Limits (Ft-Lbs) 


Air Brake Compressor Pulley Nu 3/4, 40—45 


® Advance nut to next cotter pin slot, if necessary, to 


Install Cotter Pin. 


AIR BRAKE LINE TYPES 


SAE  J844 ТуреЗА - For 1/4 Inch 


SAE J844 Туре ЗВ – For 3/8, 1/2, 3/4 Inch 


[ome [тө] 


7116-24 | 85-115 In.Lbs. 
17/32-24 | 12-17 Ft-Lbs. 


NYLON HOSE TUBE NUT TORQUE 


S 


11/16-20 |12-17 Ft-Lbs. 
1-18 |20-29 Ft-Lbs. 


CH 1909-B 
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“3 
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FIG. 32 Air Intake System—LN-Series 
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FIG. 33 Removing or Installing V-6 Air Compressor—L-Series 
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FIG. 34 Pressure Indicator Valve 


ACTUATING TREADLE PIVOT 
__ BUTTON .. BRAKE PIN 


VALVE | CONTROL VALVE 
RETAINING VALVE RETAINING 
BOLTS MOUNTING BOLT 
PLATE 


H1187-B 


FIG. 35 Brake Treadle and 
Mounting Plate—Typical Integral 
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PART 12-43 Air Brakes—Single Wedge—Rockwell 


Applies To 600 Thru 9000 Series Trucks 
COMPONENT INDEX COMPONENT INDEX 


ACTUATING SYSTEM BRAKE SHOE 
Disassembly and Assembly ........... 43-03 Adjustment ..................... 
Removal and Installation ............ 


BRAKE SERVICE AIR CHAMBER 
Disassembly and Assembly ........... 43-03 
Removal and Installation ............ 43-02 


DESCRIPTION: 5» меже жй co ease 


DESCRIPTION 


Compressed air, admitted to the 
brake chamber by the foot control valve, 
enters the chamber behind a diaphragm 
which forces the push plate and push 
rod outward. 

On the single wedge brake, one air 
chamber and actuator assembly, at one 
end of the shoes, forces the shoes against 
the drum (Figs. 1 and 2). 


H1257-C 


FIG. 1 Rockwell Single Wedge 
Broke 
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FIG. 2 Rockwell Single Wedge Brake—Disassembled 


ADJUSTMENTS 


WEDGE BRAKE 


The wedge type air brakes are self 
adjusting. Instructions for servicing the 
automatic adapters are contained in 
Disassembly and Assembly. 

A preliminary adjustment can be 
made by rotating the wheels forward 
and applying air to the brake chambers 
25 or 30 times. 


REMOVAL AND INSTALLATION 


BRAKE SHOE 


Removal 


1. Remove the wheel, hub, and drum 
assembly. 

2. Remove the brake shoe retracting 
springs (Figs. 1 and 2). 

3. Remove the shoe hold-down springs 
(Fig. 1). 

4. Remove the shoes. 


Installation 
1. 


Clean, inspect and lubricate the 
brake actuator and adjuster 
assemblies. Refer to Disassembly 
and Assembly. 

Apply a film of high temperature 
grease at all shoe contact points. 
Mount the ends of the brake shoes in 
the grooves in the actuating 
plungers. Install the shoe hold-down 
springs (Fig. 1). 


4. Install new shoe retracting springs. 


5. Install the wheel, hub, and drum 
assembly. 


SERVICE AIR CHAMBER— 


ROCKWELL WEDGE 
TYPE BRAKE 


Removal 
Exhaust all air pressure from the 
system before attempting repair work. 
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1. 


Disconnect the air inlet line. 


2. Using a drift and a light hammer, 
loosen the spanner nut. 

3. Unscrew the service chamber 
assembly from the wedge housing. 

Installation 


1. 


Check position of the wedge in 
plunger housing to make certain 
wedge assembly is properly seated. 


Be sure to replace automatic 
adjusting identification ring on 
service chamber tube. Thread 
spanner nut onto power unit tube. 
Screw the service chamber into the 
plunger housing until it bottoms 
(spanner nut loose). 

Align connection ports with brake 
lines, if necessary, unscrewing 


service chamber not more than one 
full turn. 

4. Connect brake lines. 

5. Make and hold a full pressure brake 
application. Drive spanner nut with 
a drift and hammer until it is tight 
against the plunger housing. Release 
the brake pressure. 

6. Check for leaks at all connections. 


DISASSEMBLY AND ASSEMBLY 


BRAKE SERVICE AIR CHAMBER 


The following procedures are used 


to replace the diaphragm and boot with 
the non-pressure housing on the brake 
assembly. 

Disassembly 


l. 
2. 
3. 


Cage the power spring if the Fail- 
Safe unit is used. 

Remove the air lines and tag the 
emergency line. 

Remove the clamp ring nuts, bolt 
and the Fail-Safe warning tag and 
bottoming chamber tags if used. 
Spread the clamp ring. Hold the 
diaphragm on the non-pressure half 
and remove the pressure half or Fail- 
Safe head. 

Carefully remove the diaphragm 
while holding the diaphragm plate 
against the wedge rod. This will 
prevent the wedge assembly from 
coming out of engagement with the 
plungers. 

Continue to hold the plate and 
inspect the boot. If the boot is torn 
or not attached to the housing, strip 
the old boot free from the housing 
and carefully remove the plate 
assembly off of the rod and out of 
the non-pressure housing tube. The 
boot and wedge guide will remain on 
the plate push rod. 

Remove the wedge guide and old 
boot from the push rod. Inspect the 
guide for wear and replace if 
necessary. 


Assembly 


l. 


Install a new boot on the diaphragm 
plate push rod and press the wedge 
guide all the way onto the end of the 
push rod. 

Clean the non-pressure housing with 
cement thinner or a similar material 
in the area where the boot is to be 
cemented. 

Apply cement to the housing around 
the tube end. Position the plate-push 
rod assembly into the tube. 
Carefully engage the wedge rod so as 
to not pull it out of the plungers. 


4. 


While holding the plate against the 
wedge, press the boot into position 
for cementing. 

Install a new diaphragm over the 
plate and onto the non-pressure 
housing while pushing the plate 
against the wedge. Assemble the 
pressure half and clamp ring in the 
reverse manner of disassembly. 
Connect the air lines to the proper 
chamber and Fail-Safe ports. Make 
a full-pressure brake application and 
check for air leaks. Road test for 
brake performance. 


ACTUATING SYSTEM 


Disassembly 


1. 


2. 


3. 


Cage the power spring if Fail-Safe 
unit is used. 

Remove the wheel hub and drum 
assembly, and the brake shoes. 
Exhaust the air from the system and 
disconnect the air lines from the air 
chamber housing. 

Remove the required brake service 
chambers from the actuator 
housings according to the procedure 
given in Removal and Installation. 


SPRING 


GASKET 


5. Remove the guide screws and the 
gaskets from the plunger housing. 

6. Remove the hollow cap screw, 
gasket, spring, and adjusting pawl 
(Fig. 3). Use a small magnet to 
remove the pawl. 

7. Pry plunger seals loose and remove 
the anchor (solid) plungers, 
adjusting sleeves (actuator) and 
adjusting bolts. 

Assembly 

1. Thoroughly inspect and clean all 
parts, including the housing plunger 
and seal bores and shoe rest pads. 
Do not solvent-clean any rubber 
parts (plunger seals or gaskets). 
Wire brush plunger parts and 
adjusting bolt threads to remove any 
caked-on dirt and corrosion. 
Carefully inspect plunger seals and 
gaskets for tears, cuts, or 
deterioration, and replace if 
necessary. Also check the angled 
plunger roller faces for pits, grooves, 
or nicks and replace if necessary. 
There is one adjusting plunger and 

one anchor (solid) plunger per plunger 

housing. The anchor plungers are 
marked on the shoe slot end. R for right 


PLUNGER SEAL 


Н1456-8 


FIG. 3 Rockwell Adjuster—Sectional View 
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brakes and L for left. Do not mix at 
reassembly. 


2. 


10. 


Do not assemble the seals into the 
plunger housing first. This will 
result in complete lack of sealing of 
the internal plunger housing 
components. 

Apply a film of high temperature 
water proof lubricant (Rockwell 
Standard Part No. A-1779-W-283 or 
equivalent) to the inside surfaces of 
the seals. 

On the anchor (solid) plungers, 
inspect the tapered nose for burrs. 
Mask the brake shoe web slot in the 
plunger nose with masking tape to 
protect the seal from the sharp edges 
of the slot (Fig. 4). 

Carefully push the double lip seal 
onto the plunger, stretching the 
outer seal lip over the plunger nose 
end, until the inner seal lip is 
completely in the second plunger 
groove and the outer seal lip is in the 
first plunger groove (Fig. 5). 
Remove the masking tape. 

Coat all plunger bores with high 
temperature waterproof lubricant 
(Rockwell-Standard Part No. A- 
1779-W-283 or equivalent). 

Anchor (solid) plungers. Make sure 
anchor plungers marked L are 
installed in left brake assemblies. 
Coat the entire plunger, and the 
packing cavity behind the seal with 
high temperature waterproof 
lubricant (Rockwell-Standard Part 
No. A-1779-W-283 or equivalent), 
and insert the plunger and seal into 
the housing with plunger key-way 
slot aligned with guide screw hole. 
Make certain the plunger goes all 
the way into the plunger bore and 
seats on the bosses at the bottom of 
the bore. 

Seat the plunger seal in the plunger 
housing using an appropriate seal 
driver or 1 3/4 inch socket (Fig. 6). 
Automatic Adjuster Plunger. 
Lubricate the inside and outside 
surfaces of both the adjusting 
plunger and the adjusting actuator. 
Place the plunger into the plunger 
housing, aligning the plunger key- 
way slot with the guide hole. 
Assemble the adjusting pawl into the 
plunger housing. The adjusting pawl 
has flats on one end and a chamfered 
edge on the other end. Coat the pawl 
with high temperature waterproof 
lubricant (Rockwell-Standard Part 
No. A-1779-W-283 or equivalent) 
and insert it into the guide hole, 
teeth first, with the chamfer toward 
the brake shoe. This aligns the pawl 
and actuator teeth and the flats with 
the key-way slot. 


11. 


FIG. 5 Seal Correctly Installed 


Insert the actuator into the plunger 
(Fig. 7) working the sleeve so that 
the pawl and sleeve teeth mesh. Push 
the actuator into the plunger until it 
bottoms. 


. Install the hollow cap screw with the 


spring and gasket. 


. Using the appropriate driver, seat 


the seal in the plunger housing (Fig. 
6). 


. Check for proper meshing of the 


рам! and actuator teeth at this point, 
by lubricating the adjusting bolt 
threads and then threading the bolt 
into the adjusting sleeve. Thread the 
adjuster bolt into the actuator until 
it bottoms. A clicking sound and a 
ratcheting feel will indicate meshing 
of the teeth. Turn the bolt out three 
turns and if there is no clicking 
sound or ratcheting feel, mesh is 


FIG. 4 Installing New Seal 


ae 


SEAL SEATING 
GROOVES 


16. 


17. 
18. 


19. 


20. 


correct. Ве careful, when inserting 
the bolt into the actuator, not to cut 
or damage the plunger seal. 


. Tighten the hollow cap screw (Fig. 


3) to 15-20 ft-Ib. 

Before installing the brake shoes, 
push the adjuster bolt and plunger 
into brake until seated, then turn the 
adjusting bolt into the actuator, just 
short of contacting the seal. Do not 
bottom the adjusting bolt against the 
seal. 

Install the brake shoes. 

Install the brake chambers in the 
housings per the instructions in 
Brake Chamber Installation. 

Place the brake drum and hub over 
the shoes halfway. Adjust each show 
out an equal amount until there is 1/ 
16 inch clearance at each shoe. 
Install the wheels, hubs and drums. 


TAPE 
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FIG. 6 Installing Plunger Seal 
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FIG. 7 Rockwell Adjuster—Exploded View 
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PART 12-44 Air Brakes—SingleWedge—Bendix 


ACTUATING SYSTEM 


DESCRIPTION 


Bendix wedge-operated air brakes 
are installed on certain models (Fig. 1). 
Shortstop air parking and safety brakes 
are available in conjunction with the 
system. Service instructions for the 
shortstop system are contained in the 


Disassembly and Assembly .... 


BRAKE SERVICE AIR CHAMBER 
Disassembly and Assembly . ... 
Removal and Installation ..... 


Parking Brake section of this manual. 

Except where the Shortstop system 
is installed, two air service chambers are 
used on each rear brake assembly, and 
one service chamber on each front brake 
assembly. 
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BRAKE SHOE 
Adjustment 


Removal and Installation ............ 


ADJUSTMENTS 


Wedge type brakes are self 
adjusting. Instructions for servicing the 
automatic adapters are contained in 
Disassembly and Assembly. 


A preliminary adjustment can be 
made by rotating the wheels forward 
and applying air to the brake chambers 
25 or 30 times. 


REMOVAL AND INSTALLATION 


BRAKE SHOE 


Removal 
All brake shoes, front and rear, аге 
constructed with an adjusting end and 
an anchor end. When installing the 
shoes, make certain that the end with 
the thinner web is mounted correctly in 
the adjusting screw link. To remove the 
brake shoes, follow this procedure: 
1. Remove the wheel and tire assembly 
and the hub and drum. 
2. Unhook the two shoe-to-shoe 
springs (Fig. 1). 
3. Remove the brake shoe hold-down 
springs and remove the shoes. 


Installation 

1. Coat the shoe slots in the shoe links 
with Lubriplate. 

2. Clean the pads on the backing plate 
and coat the rubbing surfaces with 
the specified lubricant (Lubriplate). 

3. Position the shoes on the backing 
plate with the thinner end of the 
shoe web in the adjusting screw link 
and the thicker end under the 
anchor block. Install the shoe-to- 
shoe springs (Fig. 1). 

4. Clean the drum, as required, and 
install drum and hub, wheel and tire. 

5. Apply the brakes several times 
before moving the truck, to assure 


proper seating and adjustment of the 
brake shoes. 


SERVICE AIR CHAMBER 


Removal 
Exhaust all air pressure from the 
system before attempting repair work. 
І. Disconnect the air inlet line. 
2. Using a drift and a light hammer, 
loosen the lock nut. 
3. Unscrew the service chamber 
assembly from the wedge housing. 
Installation 
1. Insert the service chamber assembly 
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into the wedge housing, making sure 
that the wedge shaft mates with the 
piston or diaphragm shaft seat. 
Screw the service chamber assembly 
into the wedge housing until it 
bottoms, then back out less than one 
turn to align the unit with the air 
inlet line. 

Screw the lock nut up against the 


lockwasher or casting, if a 
lockwasher is not used. Then, use a 
drift and hammer to tighten the lock 
nut ап additional 1 1⁄2 teeth (3/16 
turn). 

Connect the аїг inlet line and store 
system air pressure. Check for 
operation. 


DISASSEMBLY AND ASSEMBLY 


ROTO CHAMBER—BRAKE 
SERVICE AIR CHAMBER— 
BENDIX WEDGE BRAKES 


Disassembly 


1. 


Remove the four һех head screws 
holding the cover to the body (Fig. 
2). 

Remove the cover, spring, boot and 
piston. 

Remove the nut from the stud 
attaching the diaphragm clamp to 
the cover. 

Work the diaphragm and 
diaphragm clamp out of the cover. 
Straighten the rolled diaphragm 
(Fig. 2). 

Clean all the metal parts in cleaning 
solvent. Inspect the body and cover 
for cracks or damage. Be sure the 
plunger is intact. Inspect the release 
spring and replace if cracked or 
damaged. Replace the boot at each 
overhaul. 

Inspect the diaphragm for cracks. 
(Replace every 50,000 miles or 12 
months, regardless of appearance). 


Assembly 


l. 


2. 


Coat the inside of the cover with a 
common oil soap. 

Coat the diaphragm with a common 
oil soap and press it into the cup 
shaped diaphragm clamp. Roll the 
protruding edges of the diaphragm 
over the lip of the diaphragm clamp. 
Insert the diaphragm and clamp 
assembly into the bore of the cover, 
working it in so that the diaphragm 
does not come off the lip of the 
diaphragm clamp. 

Install the nut and washer on the 
diaphragm clamp stud and tighten 
securely. 

Position the piston, boot and return 
spring. Then, install the chamber 
cover to the body with the four hex 
head attaching screws. Tighten 
securely. 


MGM—BRAKE SERVICE AIR 
CHAMBER 


Disassembly 


l. 


2. 


Refer to Figure 3. 

Remove the clamp ring fastening the 
cover to the body. Remove the cover 
and diaphragm. 

If the boot is to be replaced, remove 
the piston and boot from the body. 


Assembly 


l. 


Clean the inside of the chamber. If a 
new boot is required it should be 
cemented to the chamber tube and 
allowed to dry at least five minutes 
or until tacky (3M No. EC-2141, or 
EC-1357 adhesive recommended). 
Install the piston, making sure the 
wedge shaft fits into the piston seat. 
Also insure that the boot fits into the 
groove on the piston shaft. 

Cement the new diaphragm to the 
piston and allow it to dry for at least 
five minutes or until tacky (3M No. 
EC-2141 or EC-1357 adhesive 
recommended). 

Position the cover and install the 
clamp ring making sure the 
diaphragm is between the chamber 
body and the cover plate. 

Tighten the clamp ring bolt and nut. 
Tap the circumference of the ring 
with a soft hammer to seat the ring 
and retighten the bolt and nut to 30- 
35 ft-lbs torque. 

Soap test the clamp ring area for air 
leaks when air pressure is applied to 
the chamber. 


ACTUATING SYSTEM 


Disassembly 


l. 


2. 


Remove the wheel hub and drum 
assembly, and the brake shoes. 
Exhaust the air from the system and 
disconnect the air lines from the air 
chamber housing. 

Remove the brake service chamber 
from the actuator housing according 


to the procedure given in Removal 
and Installation. 

Pull out the wedge and return spring 
assembly. Use care to keep from 
damaging surfaces of wedges or 
rollers (Fig. 4). 

Push in on the spring seat cup to 
compress the return spring (Fig. 4) 
and remove the retaining ring from 
the groove in the wedge shaft. 
Disengage the dust boots from the 
actuator casting and then pull the 
plunger assemblies from the casting 
bore. 

Remove the adjusting screw and nut 
assemblies from the adjuster 
plungers (Figs. 4, 5 and 6). 
Disassemble screw, nut and dust 
boot and remove overload spring, 
link and detent spring. 

Slide the automatic adjuster levers 
off the pins and remove the levers 
and springs. 


Cleaning and Inspection 


l. 


Clean the metal parts in a non-oily 

solvent. Replace the rubber parts 

whenever the brake is disassembled. 

Replace damaged or worn metal 

parts. Do not use gasoline or hot 

water solutions on metal parts. 

Inspect the following parts as 

outlined and replace worn or 

damaged pieces: 

a. Check rod and wedge surfaces for 
scoring. 

b. Check outside surface of the 
plunger for scoring. 

с. Check the adjusting screws and 
nuts for sheared threads. Check 
adjuster ring teeth for wear. 

d. Check shoe web slot of the brake 
shoe links for roughness and 
cracks. 

€. Check the rollers for score marks 
and cracks. 

f. Check the spring clip for fatigue 
cracks. 

g. Check the adjuster levers for 
fatigue cracks and distortion. 
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Check for a broken adjuster lever 
spring. 

h. Inspect the overload spring for 
fatigue cracks. Replace if test load 
is less than 13 lbs when spring 
ends are compressed 0.12 inch 
apart. 

i. Inspect the adjuster plungers for 
scores and refinish with crocus 
cloth or hone. 

j Іпвресі the machined bores of the 
actuator casting for roughness. 
Use emery cloth to remove any 
rough areas which interfere with 
plunger movement. Check 
automatic adjuster pins for 
corrosion or distortion. Check the 
shoe pads on the backing plate for 
roughness on the rubbing 
surfaces. 


Assembly 


l. 


FIG. 1 


Coat all threads and bearing 
surfaces of links with Lubriplate. 
Use same lubricant on plunger and 
also dip spring and lever (Figs. 6 and 
7) in light oil. 

Assemble the adjusting screw nut 
through the adjuster tooth ring and 
align the slots as shown in Fig. 5. 
Engage the overload spring securely. 
The ends of the spring must be in the 
hooks A and B (Fig. 5) of the nut 
and ring. 
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Check (о Бе sure the parts аге 
correctly installed by turning the 
ring clockwise in relation to the nut. 
The ring will move clockwise against 
the overload spring, when properly 
assembled, but must not be movable 
counterclockwise. 

Install the detent spring on the link, 
aligning flats on each part and then 
press the link into the adjusting 
screw. Align the detent between 
starwheel teeth. 

Install the dust boot on the adjusting 
screw from the threaded end. Coat 
the screw threads with lubricant and 
install the screw in the adjusting nut. 


Turn the screw until it bottoms in 


the nut and then back out screw one 
full turn. 

Coat the inside diameter of the 
plunger bore with lubricant and 
install the screw and nut assemblies 
in the plunger. 

Install the hook of lever return 
spring in the spring hole of the lever. 
Coat the lever and spring with light 
oil and install them in the cylinder 
casting by dropping the spring into 
its well and slipping the lever onto 
its pin (Fig. 7). 

Coat the cylinder bore of the 
actuator with lubricant and install 
the plunger assembly in the bore, 


15. 


aligning the guide pin in the plunger 
with the slot in the casting. 


. Press the metal retainer portion of 


the dust boot into the cylinder 
housing until it bottoms against the 
shoulder of the casting. 


. Assemble the parts shown in Fig. 4 


on the wedge shaft. 


. Compress the wedge return spring 


and install the retainer ring holding 
the parts in assembly. 


. Lubricate the wedge and rollers and 


install the wedge assembly into the 
actuator casting. 


. When installing the brake service 


chamber, make certain the end of 
the wedge shaft is seated in the 
piston assembly of the air chamber. 
Screw the air chamber into the 
wedge housing until the chamber 
bottoms, then back out less than one 
turn to align the chamber for line 
connections. Tighten the air 
chamber. See Service Air chamber 
Removal and Installation. 

Assemble the shoes and shoe-to- 
shoe springs on the backing plate. A 
preliminary setting of the shoes can 
be made on the bench, using a 15 
inch brake drum. To use a drum, set 
the wedge brake assembly in the 
drum and apply shop air several 
times to the air chamber. Each 
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automatic adjuster mechanism will 
maintain 0.040 inch clearance so 


assembly can be easily removed COVER M 

from the drum. After mounting the 

brake assembly to the truck, apply e 
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FIG. 2 Roto Chamber—Disassembled 
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FIG. 4 Bendix Single Wedge Brake—Exploded View 
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FIG. 6 Automatic Adjuster—Top and Side View 
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PART 12-46 Air Brakes—Double Wedge-Bendix 


Applies To 600 Thru 9000 Series Trucks 
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ROTO CHAMBER BRAKE SERVICE 
AIR CHAMBER 
Disassembly and Assembly 


DESCRIPTION 


Bendix wedge-operated air brakes 
are installed on certain models (Fig. 1). 


system. Service instructions for the is installed, two air service chambers are 


Shortstop system are contained in the 


Shortstop air parking and safety brakes 
are available in conjunction with the 


Parking Brake section of this manual. 


Except where the Shortstop system 


used on each rear brake assembly, and 
one service chamber on each front brake 
assembly. 


ADJUSTMENTS 


Wedge type brakes are self 
adjusting. Instructions for servicing the 
automatic adapters are contained in 


Disassembly and Assembly. 
A preliminary adjustment can be 
made by rotating the wheels forward 


and applying air to the brake chambers 
25 or 30 times. 


REMOVAL AND INSTALLATION 


BRAKE SHOE 


Removal 
All brake shoes, front and rear, are 

constructed with an adjusting end and 

an anchor end. When installing the 
shoes, make certain that the end marked 

ADJ. END is mounted correctly in the 

adjusting plunger link. To remove the 

brake shoes, follow this procedure: 

1. Remove the wheel and tire assembly 
and the hub and drum. 

2. Unhook the two shoe-to-shoe 
springs (Fig. 1). 

3. Remove the shoes. 

Installation 

1. Coat the shoe slots in the anchoring 
plunger inserts with Lubriplate. 

2. Clean the shoe guide bosses and the 
steady rests on the torque spider and 
coat the rubbing surfaces with the 
specified lubricant (Lubriplate). 


3. Position the shoes in the steady rests 
and install the shoe-to-shoe springs 
(Fig. 1). Be sure the end of the shoe 
marked ADJ. END is engaged in the 
link at the adjuster plunger (Fig. 1). 


4. Clean the drum, as required, and 


install drum and hub, wheel and tire. 

5. Apply the brakes several times 
before moving the truck, to assure 
proper seating and adjustment of the 
brake shoes. 


SERVICE AIR CHAMBER 


Removal 


Exhaust all air pressure from the 
system before attempting repair work. 
1. Disconnect the air inlet line. 

2. Using a drift and a light hammer, 
loosen the lock nut. 


3. Unscrew the service chamber 
assembly from the wedge housing. 


Installation 


1. Insert the service chamber assembly 
into the wedge housing, making sure 
that the wedge shaft mates with the 
piston or diaphragm shaft seat. 

2. Screw the service chamber assembly 
into the wedge housing until it 
bottoms, then back out less than one 
turn to align the unit with the air 
inlet line. 

3. Screw the lock nut up against the 
casting. Then, use a drift and 
hammer to tighten the lock nut an 
additional 1 1/2 teeth (3/16 turn). 

4. Connect the air inlet line and store 
system air pressure. Check for 
operation. 
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DISASSEMBLY AND ASSEMBLY 


ROTO CHAMBER—BRAKE 
SERVICE AIR CHAMBER 


Disassembly 

1. Remove the four hex head screws 
holding the cover to the body (Fig. 
2). 

2. Remove the cover, spring, boot and 
piston. 

3. Remove the nut from the stud 
attaching the diaphragm clamp to 
the cover. 

4. Work the diaphragm and 


diaphragm clamp out of the cover. 
Straighten the rolled diaphragm 
(Fig. 2). 

Clean all the metal parts in cleaning 
solvent. Inspect the body and cover 
for cracks or damage. Be sure the 
plunger is intact. Inspect the release 
spring and replace if cracked or 
damaged. Replace the boot at each 
overhaul. 

Inspect the diaphragm for cracks. 
(Replace every 50,000 miles or 12 
months, regardless of appearance). 


Assembly 


1. 


2. 


Coat the inside of the cover with a 
common oil soap. 

Coat the diaphragm with a common 
oil soap and press it into the cup 
shaped diaphragm clamp. Roll the 
protruding edges of the diaphragm 
over the lip of the diaphragm clamp. 
Insert the diaphragm and clamp 
assembly into the bore of the cover, 
working it in so that the diaphragm 
does not come off the lip of the 
diaphragm clamp. 

Install the nut and washer on the 
diaphragm clamp stud and tighten 
securely. 

Position the piston, boot and return 
spring. Then, install the chamber 
cover to the body with the four hex 
head attaching screws. Tighten 
securely. 


MGM—BRAKE SERVICE AIR 
CHAMBER 


Disassembly 


Refer to Figure 3. 


1. Remove the clamp ring fastening the 
cover to the body. Remove the cover 
and diaphragm. 

2. If the boot is to be replaced, remove 
the piston and boot from the body. 

Assembly 

1. Clean the inside of the chamber. If a 


new boot is required it should be 
cemented to the chamber tube and 


allowed to dry at least five minutes 
or until tacky (3M No. EC-2141, or 
EC-1357 adhesive recommended). 
Install the piston, making sure the 
wedge shaft fits into the piston seat. 
Also insure that the boot fits into the 
groove on the piston shaft. 

Cement the new diaphragm to the 
piston and allow it to dry for at least 
five minutes or until tacky (3M No. 
EC-2141 or EC-1357 adhesive 
recommended). 

Position the cover and install the 
clamp ring making sure the 
diaphragm is between the chamber 
body and the cover plate. 

Tighten the clamp ring bolt and nut. 
Tap the circumference of the ring 
with a soft hammer to seat the ring 
and retighten the bolt and nut to 30- 
35 ft-lbs torque. 

Soap test the clamp ring area for air 
leaks when air pressure is applied to 
the chamber. 


ACTUATING SYSTEM 


Disassembly 


Refer to Figure 4 for disassembled 
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FIG. 1 Bendix Double Wedge Brake 


view of brake component parts. 


l. 


2. 


TORQUE SPIDER 


Remove the wheel hub and drum 
assembly, and the brake shoes. 
Exhaust the air from the system and 
disconnect the air lines from the air 
chamber housing. 

Remove the required brake service 
chambers from the actuator 
housings according to the procedure 
given in Removal and Installation. 
Pull out the wedge and return spring 
assembly. Use care to keep from 
damaging surfaces of wedges or 
rollers (Figs. 4 and 5). 

Push in on the spring seat cup to 
compress the return spring (Figs. 4 
and 6) and remove the retaining ring 
from the groove in the wedge shaft. 
Disengage the dust boot protectors 
and dust boots from the actuator 
casting and then pull the plunger 
assemblies from the casting bore. 
Remove the adjusting screw and nut 
assembly from the adjuster plunger 
(Figs. 4 and 6). 

Disassemble screw, nut and dust 
boot and remove overload spring, 
link and detent spring. 

Slide the automatic adjuster lever off 
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the pin and remove the lever and 
spring. 
Cleaning and Inspection 


1. 


Clean the metal parts in a non-oily 
solvent. Replace the rubber parts 
whenever the brake is disassembled. 
Replace damaged or worn metal 
parts. Do not use gasoline or hot 
water solutions on metal parts. 
Inspect the following parts as 
outlined and replace worn or 
damaged pieces: 

a. Check rod and wedge surfaces for 
scoring. 

b. Check outside surface of the 
plungers for scoring. On 
anchoring plunger inserts, check 
shoe web slot for roughness. 

c. Check the adjusting screws and 
nuts for sheared threads. Check 
adjuster ring teeth for wear. 

d. Check shoe web slot of the brake 
shoe link for roughness and 
cracks. 

e. Check the rollers for score marks 
and cracks. 

f. Check the spring clips for fatigue 
cracks. 

g. Check the adjuster levers for 
fatigue cracks and distortion. 
Check for a broken adjuster lever 
spring. 

h. Inspect the overload spring for 
fatigue cracks. Replace if test load 
is less than 13 lbs when spring 
ends are compressed 0.12 inch 
apart. 

i. Inspect the adjuster plunger for 
scores and refinish with crocus 
cloth or hone. 

j Іпвресі the machined bores of the 
actuator casting for roughness. 
Use emery cloth to remove any 
rough areas which interfere with 
plunger movement. Check 
automatic adjuster pins for 
corrosion or distortion. Check the 
shoe guide bosses and steady rest 
for roughness on the rubbing 
surfaces. Inspect the mounting 
and holes of torque spider for 
cracks. 


Assembly 


l. 


Coat all threads and bearing 
surfaces of links with Bendix Special 
Brake Lubricant. Use same 
lubricant on plunger and also dip 
spring and lever (Fig. 7) in light oil. 
Assemble the adjusting screw nut 
through the adjuster tooth ring and 
align the slots as shown in Fig. 6. 
Engage the overload spring securely. 
The ends of the spring must be in the 
hooks A and B (Fig. 6) of the nut 
and ring. 

Check to be sure the parts are 
correctly installed by turning the 
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FIG. 2 Roto Chamber—Disassembled 
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FIG. 3 МОМ Service brake Chamber 
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FIG. 4 Bendix Double Wedge Brake—Disassembled 
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FIG. 5 Bendix Twinplex Brake Actuator 


ring clockwise in relation to the nut. 
The ring will move clockwise against 
the overload spring, when properly 
assembled, but must not be movable 
counterclockwise. 

Install the detent spring on the link, 
aligning flats on each part and then 
press the link into the adjusting 
screw. Align the detent between 
starwheel teeth. 

Install the dust boot on the adjusting 
screw from the threaded end. Coat 
the screw threads with lubricant and 
install the screw in the adjusting nut. 
Turn the screw until it bottoms in 
the nut and then back out screw one 
full turn. 

Coat the inside diameter of the 
plunger bore with lubricant and 
install the screw and nut assemblies 
in the plunger. 

Install the hook of lever return 
spring in the spring hole of the lever. 
Coat the lever and spring with light 
oil and install them in the cylinder 
casting by dropping the spring into 
its well and slipping the lever onto 
its pin (Fig. 8). 

Coat the cylinder bore of the torque 
spider with lubricant and install the 
plunger assembly in the bore, 
aligning the guide pin in the plunger 
with the slot in the casting. 

10. Press the metal retainer portion of 
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FIG. 6 Automatic Adjuster Details 


the dust boot into the cylinder 
housing until it bottoms against the 
shoulder of the casting. 


. Assemble the parts shown in Fig. 4 


on the wedge shaft. 


. Compress the wedge return spring 


and install the retainer ring holding 
the parts in assembly. 


. Lubricate the wedge and rollers and 


install the wedge assembly into the 
actuator casting. 
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Make certain that the anchoring 
plungers are assembled correctly, 
and that the new dust boots fit into 
the groove under the slotted end of 
the plunger inserts. 


. Install the plunger in the cylinder 


bore, making certain the guide pin in 
the side of the plunger is aligned in 
the cylinder slot. 


. With the plunger assembled in the 


cylinder bore, press the boot 
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assembly retainer into the cylinder 
housing. 


. When installing the brake service 


chamber, make certain the end of 
the wedge shaft is seated in the 
piston assembly of the air chamber. 
Screw the air chamber into the 
wedge housing until the chamber 
bottoms, then back out less than one 
turn to align the chamber for line 
connections. Tighten the air 
chamber lock nut as shown in 
Removal and Installation. 


. Assemble the shoes and shoe-to- 


shoe springs to the torque spider. A 
preliminary setting of the shoes can 
be made on the bench, using a 15 
inch brake drum. To use a drum, set 
the wedge brake assembly in the 
drum and apply shop air several 
times to the air chamber. Each 


12-46-06 


ADJUSTING 
TOOTH RING 


H 1426-A 


automatic adjuster mechanism will 
maintain 0.040 inch clearance so 
assembly can be easily removed 
from the drum. After mounting the 
brake assembly to the truck, apply 
the brakes several times before 
moving the vehicle to assure proper 
seating of the brake shoes. 


12-48-01 


AIR ВКАКЕ5--САМ ТҮРЕ 


12-48-01 


PART 12-48 Air Brakes—Cam Туре 


CAMSHAFT 


FRONT BRAKE SHOE 


DESCRIPTION 


The cam-type brake is an air- 
operated two shoe brake. The front 
brake (Fig. 1) shoes each use a one piece 
shoe lining. The rear shoes each use а 


Front Removal and Installation 
Rear Removal and Installation 


DESCRIPTION ............ 


Removal and Installation .... 


two piece lining (Fig. 3). 

Air is applied to the brake chamber 
push rod which, in turn, causes a cam to 
rotate against rollers and forces the 


MGM SHORTSTOP UNIT 
Removal and Installation ............ 


REAR BRAKE SHOE 
Removal and Installation ............ 


SLACK ADJUSTER 
Front Adjustment ................ 
Rear Adjustment ................. 
Removal and Installation ............ 


Applies To B, C, CT, F, L, LN, N, W, 600 Thru 9000 Series Trucks 


COMPONENT INDEX COMPONENT INDEX 


AIR CHAMBER SERVICE BRAKE 
Disassembly and Assembly ... . 
Removal and Installation .... 


brake shoes outward against the brake 
drums. 


ADJUSTMENTS 


SLACK ADJUSTER ADJUSTMENT 


Apply the brakes and measure the 
travel of the brake chamber push rod 
(Fig. 1). If equipped with a Maxi-brake 
unit, the minimum air pressure should 
be 90 psi while measuring the travel. 
The travel should be kept to the 
minimum possible without causing the 
brakes to drag. The maximum travel 
should not exceed the dimensions listed 
in the specifications. Adjustment of the 
yoke on the brake chamber push rod 
should not be changed. When new, the 
yoke is adjusted so that the slack 
adjuster brake chamber push rod angle 
is slightly greater than 90 degrees when 
the brakes are properly adjusted and the 
brakes are applied. Brake lining wear 
will not change this angle as long as the 
slack adjusters are kept adjusted to 
compensate for lining wear. 


FRONT 


This procedure applies only to 
trucks equipped with S-cam operated 
brakes. 

А push rod travel, that reaches or 
exceeds the maximum listed in the 
Brake Chamber Push Rod Adjustment 
table in specifications (Part 12-40) 
indicates need of adjustment. Turn the 
adjusting screw clockwise until the push 
rod travels 3/4 inch in going from 
released to fully applied position (Fig. 
1). When making the adjustment, turn 
the screw in quarter turns. 


REAR 


This procedure applies to vehicles 
equipped with either standard or Maxi- 
brake S-cam type slack adjusters. 

A push rod travel, that reaches or 
exceeds the maximum listed in the 


Brake Chamber Push Rod Adjustment 
table in specifications indicates need of 
adjustment. Depress the lock sleeve and 
turn the hexagon head of the wormshaft 
clockwise until the push rod travels one 
inch in going from released to fully 
applied position (Fig. 2). Be sure that 
the lock sleeve comes back out and 
engages the hexagon head of the 
wormshaft so as to lock the adjustment. 

When adjusting either front or rear 
slack adjusters, raise the wheels and 
make certain that there is no brake drag. 
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FIG. 1 Front Brake Assembly—S-Com Туре 
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FIG. 2 Rear Brake Adjustment 
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AIR BRAKES—CAM ТҮРЕ 


12-48-03 


REMOVAL AND INSTALLATION 


BRAKE SERVICE AIR CHAMBER 


Removal 

1. Release all air from the system, then 
disconnect the air line at the brake 
chamber (Figs. 1 and 2). 

2. Disconnect the push rod clevis from 
the slack adjuster. 

3. Remove the attaching nuts and the 
brake chamber assembly. 

Installation 

l. If a replacement chamber is being 
installed, transfer the brake line 
fitting to the replacement brake 
chamber. 

2. Position the brake chamber 
assembly on the mounting bracket 
and install the attaching nuts. 

3. Install the clevis and cotter pin. 

4. Connect the air line to the brake 
chamber. 

5. Build up pressure in the system and 
inspect for leaks. 

6. Adjust the brakes. 


SLACK ADJUSTER 


Removal 

1. Remove the clevis pin attaching the 
slack adjuster to the brake chamber 
push rod (Figs. 1 and 2). 

2. Remove the lock ring (front) or 
cotter pin (rear) attaching the slack 
adjuster to the camshaft. 

3. Mark the position of the slack 
adjuster on the camshaft, then slide 
the slack adjuster off the shaft. 

Installation 

1. Place the slack adjuster on the 
camshaft, aligning the locating 
marks. Excessive front camshaft end 
play may be remedied by installing 
an additional spacer at the cam end 
of the camshaft. Install the lock ring 
(front) or the cotter pin (rear). 

2. Connect the brake chamber push 
rod to the slack adjuster by installing 
the clevis pin in the upper hole, and 
install the cotter pin. 

3. Lubricate the slack adjuster, and 
adjust the brakes. 


FRONT BRAKE SHOE AND 
CAMSHAFT 


Removal 
1. Remove the wheel and hub and 
drum assembly. 


6. 


Remove the brake shoe retracting 
spring from the brake shoes and the 
C-washer from each anchor pin 
(Fig. 1). 

Remove the four brake shoe 
retaining clips, then slide the brake 
shoes off the anchor pin. 

Mark the position of the slack 
adjuster on the camshaft housing. 
Disconnect the brake chamber 
clevis, and remove the slack adjuster 
from the camshaft. 

Pull the camshaft out of the 
camshaft housing. 


Installation 


1. 


2. 


Install the camshaft іп the camshaft 
housing. 

Slide the brake shoes on the anchor 
pins, and install a new C-washer on 
each anchor pin. Tighten the anchor 
pin lock nuts. Install the brake shoe 
hold down clips. 

Install the brake shoe retracting 
spring. 

Install the slack adjuster on the 
camshaft, lining up the marks. 
Install the camshaft snap ring. 
Connect the brake chamber push 
rod clevis to the slack adjuster by 
installing the pin in the upper hole of 
the slack adjuster. 

Install the hub and drum and wheel. 


EATON TYPE REAR BRAKE SHOE 
AND CAMSHAFT 


Removal 


1. 


2. 


4. 


Remove the axle shaft, wheels, and 
hub and drum assembly. 

Remove the retracting springs and 
anchor springs, then remove the 
brake shoes and cam roller 
assemblies (Fig. 3). 

Mark the position of the slack 
adjuster on the camshaft, then 
remove the slack adjuster (Fig. 2). 
Remove the camshaft from the 
backing plate. 


Installation 


f; 


Insert the camshaft through the 
backing plate and into the camshaft 
housing. 

Install the brake chamber and 
bracket assembly. 

Install the slack adjuster on the 
camshaft, aligning the locating 


marks, and install the cotter pin 
(Fig. 2). 

4. Lubricate the camshaft, rollers, and 
pins with Lubriplate. Do not 
lubricate the cam face. 

5. Position the cam rollers and pins in 
the brake shoes, then place the brake 
shoes in position on the anchor pin 
and cam (Fig. 3). 

6. Install the retracting springs and 
anchor springs. 

7. Install the hub, wheels, and axle 
shaft. 

8. Adjust the brakes and slack adjuster. 


MGM SHORTSTOP UNIT 


Removal and Installation 

Instructions for removal and 
installation of this unit and the 
associated service brake operating air 
chamber unit are covered in the Parking 
Brake section of this manual. 
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FIG. 3 Rear Brake Assembly—S- 
Cam Type (Eaton) 
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AIR ВКАКЕ5--САМ ТҮРЕ 
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OVERHAUL 


Major repair operation is applicable 
only to the brake chamber. If any of the 
components listed below are found to be 
worn or damaged they must be replaced. 

Slack Adjuster 

Front Camshaft 

Rear Camshaft 

Foot Control Valve 

Stop Light Switch 

Quick Release Valve 

Relay Valve 


SERVICE AIR CHAMBER 


Disassembly 

1. Before disassembling the brake 
chamber, mark both the non- 
pressure and pressure plates with 
relation to the clamping ring so that 
the bolts of the clamping ring can be 
placed at the same location during 
assembly. This will eliminate the 
possibility of installation 
interference when the brake 
chamber is installed on vehicle. 

2. Pull the push rod outward against 
the spring so as to compress the 
spring and thus relieve the tension of 
the spring on the diaphragm and 
clamp ring (Fig. 4). Clamp the push 
rod in this position by using a vise or 
vise grip pliers on the rod at the non- 
pressure plate. 

3. Remove the two clamp ring nuts and 
bolts. Spread the clamp ring slightly, 
and push the clamp ring off of the 
non-pressure plate half of the 
chamber and onto the pressure plate 
half. 

4. Remove the pressure plate and 
diaphragm assembly from the non- 
pressure plate half of the chamber. 


5. Remove the yoke and lock nut from 
the push rod. Release the vise clamp 
from the push rod. Remove the push 
rod assembly, return spring, seal, 
and seal spring from the non- 
pressure plate half of the chamber. 

Assembly 
Always be sure that the correct 

return spring is used in any brake 
chamber. Also be sure that the brake 
chamber on the opposite side of the axle 
has the same return spring; otherwise 
uneven braking will result. 

If a new diaphragm is installed in the 
brake chamber on one side of the axle, 
a new one should be installed in the 
corresponding brake chamber on the 
opposite side also; otherwise uneven 
braking may result. 

1. Rest the push rod assembly upright 
on a flat surface, then position in 
order the seal spring, push rod seal, 
return spring, and non-pressure 
plate over the push rod. 

2. Force the non-pressure plate half of 
the chamber down against the spring 
until it rests on the flat surface. 
While holding the non-pressure 
plate against the tension of the 
return spring, clamp the push rod at 
the non-pressure plate with vise grip 
pliers or a similar tool (Fig. 4). 

3. With the push rod held secure to the 
non-pressure plate, place the clamp 
ring over the clamping surface of the 
non-pressure plate, aligning the 
marks made before disassembly. 

4. Position the diaphragm in the 
pressure plate half of the chamber 
and join with the open end of the 
non-pressure plate half, aligning the 
marks made during disassembly. 


While holding the two halves 
together, work the clamp ring over 
the clamping surface of the pressure 
plate half. 

5. Using a vise grip pliers or similar 
tool, clamp one set of clamp ring 
lugs and draw them together. 
Assemble the bolt and nut in the 
other set of lugs and tighten. 
Remove the vise grip pliers and 
install the remaining bolt and nut. 
Tighten each clamp ring bolt and 
nut only enough to prevent leakage 
at the clamp ring surface. 
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FIG. 4 Service Brake Chamber 
Assembly 


12-50-01 VACUUM BRAKE BOOSTER—SINGLE DIAPHRAGM—DASH MOUNTED 12-50-01 


PART 12-50 Vacuum Brake Booster— Single 
Diaphragm—Dash-Mounted Bendix) 


Applies to F-100—F-250 (6200 GVW) 


COMPONENT INDEX юе | COMPONENT INDEX 


BOOSTER 
Removal and Installation 
DESCRIPTION 


DESCRIPTION 


Service information for only the 
vacuum boosters is given here. 
Adjustments and repairs for the 
hydraulic brake systems are given in 
Parts 12-01 айа 12-02. 

The single diaphragm type vacuum 
booster is a self-contained vacuum 
hydraulic power braking unit. It is of the 
vacuum-suspended type which utilizes 
engine intake manifold vacuum and 
atmospheric pressure for its power. It 
consists of three basic elements 


BOOSTER ASS'Y. 
2005 


MASTER CYLINDER 
ASS'Y. 2A032 


NUT 382802-52 
TORQUE TO 13-25 FT. LBS. 


F-100 - 250 (UP TO 6200 GVW) 


SCREW AND WASHER 
ASS'Y. 385482-52 
TORQUE TO 18-28 FT.LBS. 


PUSH ROD 


Adjustment 


combined into a single unit as shown in 
Figs. 1 and 2. 
The three basic elements are: 

1. A vacuum power chamber which 
consists of a front and a rear shell, a 
diaphragm, a diaphragm plate, a 
hydraulic push rod and a vacuum 
diaphragm return spring. 


2. A mechanically-actuated control 


valve, integral with the vacuum 
power diaphragm, which controls 
the degree of power brake 


MASTER CYLINDER 
ASS'Y. 2A032 


FIG. 1 F-100-250 (6200 G.V.W.) Vacuum Booster and Dual Master Cylinder 


BOOSTER ASS'Y, 


NUT 382802-52 
TORQUE TO 13-25 FT. LBS. 


application or release in accordance 

with the foot pressure applied to the 

valve operating rod through the 
brake pedal linkage. 

3. A hydraulic dual master cylinder 
which supplies hydraulic pressure to 
the brake system. 

The Bendix single diaphragm, dash- 
mounted booster is to be replaced as a 
unit. The vacuum check valve is the only 
component serviced on the booster 
assembly. 
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VACUUM BRAKE BOOSTER—SINGLE DIAPHRAGM—DASH MOUNTED 
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FIG. 2 Econoline Brake Booster Installation 


ADJUSTMENTS 


PUSH ROD ADJUSTMENT 


The push rod is provided with an 
adjustment screw to maintain the 
correct relationship between the booster 
control valve plunger and the master 
cylinder piston. If the plunger is too long 
it will prevent the master cylinder piston 


from completely releasing hydraulic 
pressure and can cause the brakes to 
drag. If the plunger is too short it will 
result in excessive pedal travel and an 
undesirable clunk in the booster area. 
Remove the master cylinder for access 
to the booster push rod. 

To check the adjustment of the 


screw, fabricate a gauge of the 
dimensions shown in Fig. 3. Then place 
the gauge against the master cylinder 
mounting surface of the booster body as 
shown in Fig. 3. The push rod screw 
should be adjusted so that the end of the 
screw just touches the inner edge of the 
slot in the gauge. 
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FIG. 3 Booster Push Rod Gauge 


Dimensions and Adjustment 


REMOVAL AND INSTALLATION 


BOOSTER 


F-100-350 


Removal 


2. 


3. 


6. 


Support the master cylinder with a 
prop from the underside. 

Remove the master cylinder-to- 
booster retaining nuts. 

Loosen the clamp that secures the 
manifold vacuum hose to the 
booster, and then remove the hose. 
Pull the master cylinder off the 
booster and leave it supported by the 
prop far enough away to allow 
removal of the booster assembly. 
From inside the cab, remove the 
attaching bolt, nut and plastic 
bushings and disconnect the booster 
push rod from the brake pedal. 
Remove the nuts that retain the 
booster mounting bracket to the 
dash panel. 

Remove the booster assembly from 
the engine compartment. 


Installation 


l. 


Mount the booster and bracket 
assembly to the engine side of the 
dash panel by sliding the bracket 
mounting bolts and valve operating 
rod in through the holes in the dash 
panel. 


2. 


From inside the cab, install the 
booster mounting bracket-to-dash 
panel retaining nuts. 

Position the master cylinder to the 
booster assembly, install the 
retaining nuts and remove the prop 
from underneath the master 
cylinder. 

Connect the manifold vacuum hose 
to the booster and secure with the 
clamp. 

From inside the cab connect the 
booster valve operating rod to the 
brake pedal with the attaching bolt, 
nut and plastic bushings. 

Start the engine and check the 
operation of the brake system. 


ECONOLINE 


Removal 


l. 


2. 


Disconnect the two hydraulic brake 
lines from the master cylinder. 
Remove the cotter pin and clevis pin 
which secures the brake pedal push 
rod to the bellcrank. 

Remove the four 3/8-16 bolts which 
secure the master cylinder and 
bracket assembly to the dash panel 
(Fig. 2). 

Detach the vacuum hose from the 
brake booster and remove the 


booster and master cylinder 
assembly. 
Remove the two 3/8-16 nuts which 
secure the master cylinder to the 
booster and remove the master 
cylinder. 


Installation 


l. 


2. 


Check and, if necessary, adjust the 
brake booster push rod (Fig. 3). 
Attach the master cylinder to the 
booster and torque the retaining 
nuts to 13-25 ft-lbs. 

Attach the vacuum hose to the brake 
booster. 

Position the master cylinder and 
booster assembly on the dash panel. 
Install the four retaining bolts and 
torque them to 18-25 ft-Ibs. 

Attach the brake pedal push rod to 
the bellcrank. Insert and secure the 
cotter pin. 

Connect the hydraulic brake tubes 
to the master cylinder. Torque the 
tube nuts to specifications. Bleed the 
hydraulic system as outlined in Part 
12-01. 
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DIAPHRAGM—DASH-MOUNTED (BENDIX) 
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PART 12-52 Vacuum Brake Booster—Tandem 
Diaphragm—Dash-Mounted (Bendix) 


BOOSTER 
Removal and Installation 
DESCRIPTION 


DESCRIPTION 


Service information for only the 
vacuum booster is given here. 
Adjustments and repairs for the 
hydraulic brake system is given in Parts 
12-01 and 12-24. 

Тһе tandem diaphragm type 
vacuum booster, Is a self-contained 
vacuum hydraulic power braking unit. 
It is of the vacuum suspended type 
which uses engine intake manifold 
vacuum and atmospheric pressure for its 
power. It consists of three basic 
elements combined into a single unit, as 
shown in Fig. 1. 

These three basic elements are: 

1. А vacuum power chamber which 
consists of a front and a rear shell, a 
center plate, a front and a rear 
diaphragm, a hydraulic push rod 
and a vacuum diaphragm return 
spring. 

2. A mechanically actuated control 
valve, integral with the vacuum 
power diaphragms, controls the 
degree of power brake application or 
release in accordance with the foot 
pressure applied to the valve 
operating rod through the brake 
pedal linkage. 

3. A hydraulic dual master cylinder 
which supplies hydraulic pressure to 
the brake system. 

The Bendix tandem diaphragm, 
dash-mounted booster is to be replaced 
as а unit. 


Applies To F-350 With Disc Brakes 


COMPONENT INDEX COMPONENT INDEX 


PUSH ROD 


Adjustment 
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FIG. 1 Bendix Diaphragm, Dash-Mounted Booster 


ADJUSTMENTS 


PUSH ROD ADJUSTMENT 


The push rod is provided with an 
adjustment screw to maintain the 
correct relationship between the booster 
control valve plunger and the master 


cylinder piston. If the plunger is too long 
it will prevent the master cylinder piston 
from completely releasing hydraulic 
pressure and can cause the brakes to 
drag. If the plunger is too short it will 
result in excessive pedal travel and an 


undesirable clunk in the booster area. 
Remove the master cylinder for access 
to the booster push rod. 

To check the adjustment of the 
screw, fabricate a gauge of the 
dimensions shown in Fig. 2. Then place 
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FIG. 2 Bendix Booster Push Rod 


Gauge Dimensions and 
Adjustments 


the gauge against the master cylinder 
mounting surface of the booster body as 
shown in Fig. 2. The push rod screw 
should be adjusted so that the end of the 
screw just touches the inner edge of the 
slot in the gauge. 


REMOVAL AND INSTALLATION 


BOOSTER 


Removal 


l. 


2. 


3. 


Support the master cylinder with a 
prop from the underside. 

Remove the master cylinder-to- 
booster retaining nuts. 

Loosen the clamp that secures the 
manifold vacuum hose to the 
booster, and then remove the hose. 
Pull the master cylinder off the 
booster and leave it supported by the 
prop far enough away to allow 
removal of the booster assembly. 
From inside the cab, remove the 
attaching bolt, nut and plastic 


6. 


bushings and disconnect the booster 
push rod from the brake pedal. 
Remove the nuts that retain the 
booster mounting bracket to the 
dash panel. 

Remove the booster assembly from 
the engine compartment. 


Installation 


l. 


Mount the booster and bracket 
assembly to the engine side of the 
dash panel by sliding the bracket 
mounting bolts and valve operating 
rod in through the holes in the dash 
panel. 

From inside the cab, install the 
booster mounting bracket-to-dash 


panel retaining nuts. 

Position the master cylinder to the 
booster assembly, install the 
retaining nuts and remove the prop 
from underneath the master 
cylinder. 

Connect the manifold vacuum hose 
to the booster and secure with the 
clamp. 

From inside the cab connect the 
booster valve operating rod to the 
brake pedal with the attaching bolt, 
nut and plastic bushings. 

Start the engine and check the 
operation of the brake system. 
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PART 12-53 Vacuum Brake Booster—Single 
Diaphragm, Frame-Mounted (Bendix) 


Applies to 500—900 Series except Р-500 


COMPONENT INDEX " COMPONENT INDEX 


Removal and Installation 
CONTROL VALVE 
Removal and Installation 


BOOSTER 
Description 53-01 
Disassembly and Assembly 53-03 


DESCRIPTION 


BENDIX (HYDROVAC) FRAME- 
MOUNTED DIAPHRAGM TYPE 
BOOSTER 


The frame-mounted diaphragm type 
vacuum booster consists of a vacuum 
chamber, a hydraulically actuated 
vacuum control valve, and a hydraulic 
cylinder all in a single sealed unit (Fig. 
1). A vacuum check valve, of the spring 
loaded disc type, is installed in the 
system adjacent to the vacuum source 
for maintaining maximum vacuum in 
the system. 

Two booster assemblies are used on 
a split brake system. 


12-53-02 VACUUM BRAKE BOOSTER—SINGLE DIAPHRAGM FRAM-MOUNTED (BENDIX) 12-53-02 


CLAMP BAND—2350 


REAR SHELL—2366 


WASHER PLUG BOLT 


DIAPHRAGM 
PLATE—2394 


WASHER 


DIAPHRAGM RETURN 
SPRING—2361 


PUSH ROD 


FRONT SHELL 
-2399 


VACUUM HOSE —4090 


GASKET-—2B017 VACUUM CONTROL TUBE —2420 


SNAP RING 


š O-RIN _ 
RETAINER WASHER GSEAE-28020 
GUIDE BEARING 
O-RING SEAL 


PUSH ROD SEAL 
ала ан! 


| 
z | | 
RETAINER RNS LA LLLA VALUE PISTON CUP—2399 
HYDRAULIC 4 ist ! 
ж l 
PISTON—2368 " VALVE PISTON--2399 

HYDRAULIC 

PISTON CUP. 


ы D RETAINIÑG 
BLEED мы. te, "d Mw -PIN 
S Y 
"x 47 h Ж 
s ft 


" 
SNAP RING Ss “7 
FITTING WASHER kaj 


CHECK VALVE SPRING 
CHECK VALVE 


SEAL RETAINER 
2381 


j VALVE BODY ASSEMBLY 


VALVE BODY SCREWS 
-2308 


p 

_-BLEED SCREWS ,/ 

—2208 „7 
-" 


HYDRAULIC CYLIND 
—2425 


VALVE RETURN SPRING—2392 


POPPET RETAINER— SNAP RING 
CHECK VALVE SPRING 


| 


O-RING SEAL 
2178 END FITTING 


T USED ON SPLIT SYSTEM INSTALLATION ONLY. H1019-E 
FIG. 1 Bendix Single Diaphragm, Frame-Mounted Booster — Disassembled 


REMOVAL AND INSTALLATION 


BENDIX DIAPHRAGM-TYPE 
FRAME-MOUNTED BOOSTER 


Removal mounting bolts using new 


CONTROL VALVE 


1; 


Depress the brake pedal several 
times to remove all vacuum from the 
system. 


lockwashers. 
Connect the hydraulic lines. Tighten 
the connections securely. 


Removal and Installation 
1. Clean all dirt from around the 


2. Loosen the booster air inlet tube Connect the air inlet tube to the breather hose to air inlet tube 
clamp, and remove the tube. booster. Tighten the hose clamp connection and valve cover to 
3. Disconnect the hydraulic lines and securely. booster mating surface. 
vacuum hose from the booster. Bleed the brake system as outlined 2. Disconnect the breather hose from 
4. Remove the booster mounting bolts, under Hydraulic System Bleeding, the air inlet tube and remove and 
and remove the booster from the Part 12-01. discard the 4 valve body and cover 
bracket. Connect the vacuum tube to booster attaching screws. 
hose to the booster. Tighten the hose 3. Discard the valve body and cover 
Installation clamps securely. assembly, diaphragm, diaphragm 


l. 


Position the booster on the 
mounting bracket. Then, install the 


Perform the checks and tests as 
outlined in Part 12-01. 


plate, return spring and spring 
retainer. 


12-53 03 


VACCUM BRAKE BOOSTER—SINGLE DIAPHRAGM FRAME (BENDIX) 
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Assemble a new diaphragm plate 
and diaphragm to the control valve 
piston. Make certain the inner bead 
of the diaphragm is seated in the 
groove of the control valve piston. 
Install the spring retainer over the 
poppet seat end of the diaphragm 
seating against the diaphragm with 


the flange toward the valve body. 
Position the return spring between 
the spring retainer and the valve 
body assembly. 

Seat the bead of the diaphragm in 
the groove around the valve cover 
flange and attach the cover to the 
slave cylinder with the four (4) cap 


screws tightened to 40-60 in-Ibs. 
Attach the breather hose to the air 
inlet tube. Inspect the entire length 
of this hose and replace it if any 
indication of leakage is noted. 
Check booster operation. 


OVERHAUL 


BENDIX FRAME-MOUNTED 
DIAPHRAGM-TYPE BOOSTER 


Disassembly 


l. 


Scribe a mark across the front and 
rear shells and across the flange of 
the hydraulic cylinder. Disconnect 
the control tube nut from the control 
valve seat, and remove the seal from 
the tube. 

Remove the nut and bolt from the 
clamp band. Disassemble the clamp 
band and the rear shell. The plug 
should be removed from the rear 
shell only if the plug is damaged. 
Roll the bead of the diaphragm back 
from the flange of the front shell. 
Compress the diaphragm return 
spring slightly, and remove the snap 
ring from the groove near the end of 
the hydraulic cylinder bore. Remove 
the hydraulic parts, push rod and 
diaphragm parts as an assembly. 
Slide the diaphragm return spring 
off the hydraulic piston end of the 
push rod. Remove the 3 bolts 
securing the hydraulic cylinder to 
the front shell, and remove the 
hydraulic cylinder and gasket from 
the front shell. 

The diaphragm assembly should be 
removed from the push rod only if 
necessary to replace damaged parts. 
Remove the retainer ring from the 
groove in the hydraulic piston, and 
press the pin from the hole in the 
piston and push rod. Remove the 
cup from the piston. If a new seal is 
to be installed in the end of the push 
rod, remove the old seal from the 
rod. Be careful to avoid damaging 
the rod. Slide the seal retainer, seal, 
O-ring, guide bearing, retainer 
washer and snap ring from the push 
rod. 

Scribe a mark across the flanges of 
the valve body and housing. Remove 
the 4 screws, and then remove the 
valve body (Fig. 1). Remove the 
cups from the control valve piston. 


Assembly 


1. 


Install the check valve, spring, 
washer and snap ring in the 


hydraulic cylinder end fitting. Then 
assemble the O-ring seal and end 
fitting on the hydraulic cylinder. 
Install the cups, back-to-back, on 
the control valve piston. Then 
assemble the piston, diaphragm 
retainer and valve diaphragm. Be 
sure the inner bead of the diaphragm 
is seated in the piston groove. 
Install the spring retainer, flange 
down, on the spring in the valve 
body. Install the piston and 
diaphragm assembly on the retainer. 
Press the outer bead of diaphragm 
into the groove of the valve body. 
Dip the control valve piston in clean 
heavy duty ESA-M6C25-A (C6AZ- 
10542-A) brake fluid, and assemble 
the piston in the control valve 
hydraulic cylinder bore. Align the 
scribe marks on valve body and 
housing, and attach with screws. 
Tighten screws to 40-60 іп-15. 


. Toinstall a new push rod seal in the 


push rod, place a new seal on a clean 
block of wood, rubber side down. 
With the push rod resting vertically 
on the seal stem, strike the threaded 
end of the push rod with a rawhide 
hammer to seat the seal stem in the 
push rod. Be sure the shoulders of 
the push rod and seal are in contact. 


. Slide the snap ring, retainer washer, 


guide bearing with O-ring seal in 
outer groove of guide bearing, seal 
cup and seal retainer on the push rod 
as shown in Fig. 1. 

Attach the piston to the push rod 
with the retaining pin and retainer 
ring. Dip the cup in clean heavy 
duty ESA-M6C25-A (C6AZ-19542- 
A) brake fluid, and install the cup on 
the piston. 

If the diaphragm, diaphragm plate 
and push rod were disassembled, 
assemble the nut, washer, 
diaphragm plate, diaphragm, 
washer and nut on the push rod. 
Install the nuts on the end of the 
push rod in two places. 

Install the gasket in the groove on 
the flange end of the hydraulic 
cylinder. Align the cutout in the 


10. 


13. 


front shell with the port in the 
hydraulic cylinder, and install the 
cap screws. Tighten screws. 

Install the diaphragm return spring, 
large coil first, against the 
diaphragm plate. Wet the hydraulic 
cylinder bore with the clean heavy 
duty ESA-M6C25-A (C6AZ-19542- 
A) brake fluid, and ease the 
hydraulic piston, cups and seals into 
the cylinder bore. Roll back the 
outer edge of the diaphragm, and 
press against the diaphragm to 
compress the return spring. Guide 
the parts on the push rod into the 
hydraulic cylinder bore, and install 
the snap ring in the cylinder bore. Be 
sure the snap ring is fully seated 
before releasing the pressure on the 
spring. 


.Lightly coat both sides of the 


diaphragm bead with a silicone 
lubricant or talcum powder. Align 
the scribe marks on the front and 
rear shells, and press the rear shell 
flange and diaphragm bead into 
position against the front shell 
flange. Assemble the clamp band on 
the shells, and secure with bolt and 
nut. Tap the band lightly with a 
rawhide hammer while tightening 
the bolt and nut to specifications. 


. Assemble a new seal on the control 


vacuum tube. Then assemble the 
tube and hose to the rear shell tube. 
Tighten the tube nut to 
specifications. 

If removed, install the plug in the 
rear shell. 
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PART 12-54 Vacuum Brake Booster—- Tandem 
Diaphragm—Frame Mounted (Bendix) 


Applies to LT-LNT-LTS 800 and LT—LTS 900 With Single Brake System 


COMPONENT INDEX COMPONENT INDEX 


Disassembly 


BOOSTER 


Assembly 
Cleaning and Inspection 


DESCRIPTION 


The tandem diaphragm (Hydrovac) 


(Fig. 1) is a self-contained hydraulic 
vacuum power brake unit actuated by 
the vehicle master cylinder pressure. 


The tandem diaphragm Hydrovac 


consists of three functional components: 


l. 


Two power chambers that contain 


Removal and Installation 


CONTROL VALVE 


Removal and Installation... . .. 


DESCRIPTION 


separate power diaphragms that are 
connected by a push rod shaft 
extension to a single push rod, 
hydraulic cylinder. 

A hydraulic cylinder that contains a 
hydraulic piston and cup assembly 
and a residual pressure check valve. 


3. A vacuum control valve that is 


actuated by a control valve piston. 
The control valve piston in turn is 
actuated by pressure from the 
master cylinder. 


REMOVAL AND INSTALLATION 


BOOSTER ASSEMBLY 


Removal 


l. 


Depress the brake pedal several 
times to remove all vacuum from the 
System. 

Loosen the booster air inlet tube 
clamp, and remove the tube. 
Disconnect the hydraulic lines and 
vacuum hose from the booster. 
Remove the booster mounting bolts, 
and remove the booster from the 
bracket. 


Installation 


l. 


Position the booster on the 
mounting bracket. Then, install the 
mounting bolts using new 
lockwashers. 

Connect the hydraulic lines. Tighten 
the connections securely. 

Connect the air inlet tube to the 
booster. Tighten the hose clamp 
securely. 

Bleed the brake system as outlined 
under Hydraulic System Bleeding, 
Part 12-01. 

Connect the vacuum tube to booster 
hose to the booster. Tighten the hose 
clamps securely. 


6. 


Perform the checks and tests as 
outlined in Part 12-01. 


CONTROL VALVE 


Removal and Installation 


1. 


Clean all дїгї from around the 
breather hose to air inlet tube 
connection and valve cover to 
booster mating surface. 

Disconnect the breather hose from 
the air inlet tube and remove and 
discard the 4 valve body and cover 
attaching screws. 

Discard the valve body and cover 
assembly, diaphragm, diaphragm 
plate, return spring and spring 
retainer. 

Assemble a new diaphragm plate 
and diaphragm to the control valve 
piston. Make certain the inner bead 
of the diaphragm is seated in the 
groove of the control valve piston. 
Install the spring retainer over the 
poppet seat end of the diaphragm 
seating against the diaphragm with 
the flange toward the valve body. 
Position the return spring between 
the spring retainer and the valve 


body assembly. 

Seat the bead of the diaphragm in 
the groove around the valve cover 
flange and attach the cover to the 
slave cylinder with the four (4) cap 
screws tightened to 40-60 in-lbs. 
Attach the breather hose to the air 
inlet tube. Inspect the entire length 
of this hose and replace it if any 
indication of leakage is noted. 


8. Check booster operation. 
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POWER 
CHAMBERS 


HYORAULIC 
CYLINDER 


LL... VACUUM CONTROL 


VALVE Н1921-А 


FIG. 1 Bendix Tandem Diaphragm — Frame-Mounted Vacuum Booster 


OVERHAUL 


The following service procedures 
cover disassembling, cleaning, 
inspecting and assembling the tandem 
diaphragm Hydrovac. Always be 
careful when handling hydraulic parts 
to avoid getting mineral oil or grease on 
the parts. Do not handle rubber cups or 
seals with greasy hands. 

When overhauling a unit, always use 
the correct repair kit for that unit. Plug 
all open ports and clean the dirt from 
the outside of the unit with a mild soap 
or a detergent solution. Then, remove 
the plugs and apply clean, dry air 
pressure to the hydraulic input port on 
top of the hydraulic cylinder to blow 
brake fluid out of the unit. 
Disassembly 

Refer to Figure 2. 

1. Scribe a mark across both clamping 
rings onto the shell surfaces beside 
each ring. Scribe across the top 
surface of the hydraulic cylinder 
flange and onto the front shell. Also 
scribe across the flanges of the 
control valve body and control valve 
housing below the hydraulic 
cylinder. 


Disconnect the control tube and nut 
from the control valve port. Remove 
the three hose clamps and the hose 
tee. Remove the ring seal from the 
control tube. 

Remove the nut, screw and rear 
clamping ring; then remove the rear 
shell (Fig. 3). 

Remove the nut, screw and front 
clamping ring. Then separate the 
front, center and rear shells and 
remove the diaphragm assemblies. 
Clamp the hydraulic cylinder in a 
vise equipped with soft-jawed 
inserts. Be careful to avoid damage 
to the cylinder. 

Press on the spring retainer to 
compress the diaphragm return 
spring and remove the three bolts 
that secure and support plate and 
front shell to the hydraulic cylinder 
(Fig. 4). Slowly release pressure on 
the return spring and pull the push 
rod and hydraulic piston from the 
hydraulic cylinder. 

Slide the return spring off the 
hydraulic piston end of the push rod. 
Do not remove the spring retainer 


from the other end of the push rod 
except to replace damaged parts. 
Remove the snap ring from its 
groove in the hydraulic piston and 
press the valve plunger pin from the 
hole in the piston and push rod (Fig. 
5). 

Slide the hydraulic piston, snap ring, 
seal retainer (piston stop), push rod 
cup, push rod bearing and support 
plate and piston stop assembly from 
the push rod. 


. Remove the cup from the hydraulic 


piston and O-ring from its groove in 
the push rod bearing. 


. Remove the end fitting from the 


hydraulic cylinder. Use needlenose 
pliers to remove the snap ring from 
the end cap and disassemble the 
residual pressure check valve parts. 


. Remove the end fitting seal from the 


push rod. Be careful not to scratch 
the push rod. 


. Clamp the nut on the push rod seat 


end of the rear shaft in a vise and 
remove the nut by unscrewing the 
shaft with a drift punch through the 
holes in the shaft which are close to 
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FIG. 2 Bendix Tandem Diaphragm — Frame-Mounted Vacuum Booster — Disassembled 
the rear diaphragm (Fig. 6). Remove Cleaning and Inspection Polish with crocus cloth to remove 
the assembly from the vise and then Thoroughly clean all metal parts in deposits, light score marks or pitted 
remove the front diaphragm and a metal parts cleaner. Discard all old areas. Replace part if damage cannot be 
diaphragm plate from the shaft. parts which are to be replaced with new removed with crocus cloth. 

14. Slide the center shells off the shaft. parts. Blow out all ports with clean, dry 
Use an ice pick or probe to remove Rinse all metal hydraulic parts in shop air to remove metal parts cleaner 
the O-ring seal from its groove in the clean isopropyl alcohol. Clean plastic and dirt. Rinse bores and passages with 
hub of the center shells. parts and any rubber parts to be re-used clean isopropyl alcohol or brake fluid. 

15. Clamp the nut on the rear end of the in clean isopropyl alcohol. Assembly 
shaft in a vise and loosen the shaft Inspect the diaphragms for kinks, 1. Assemble the valve piston cups 
with a drift punch as in Step 13. cracks or tears and replace any back-to-back in grooves of the 
Remove the nut, washer, rear questionable diaphragms. Inspect all control valve piston (Fig. 7). 
diaphragm, diaphragm plate and metal and plastic parts for burrs, nicks, 2. Slide the diaphragm retainer, flange 
washer from the shaft. cracks or scores and remove them with side first, onto the other end of the 

16. Remove the screws, valve body and crocus cloth or replace the damaged control valve piston. Wet the I.D. of 
control valve parts from the valve part. the diaphragm in alcohol and slide it 
housing (Fig. 7). Inspect the shells for dents, cracks over the end of the piston and seat it 

17. Remove the cups from the control or broken welds. Do not attempt to against the retainer. Assemble the 
valve piston. Slide the control valve disassemble the center shell assembly. spring retainer onto the hub of the 
diaphragm and diaphragm retainer Inspect the hydraulic cylinder bore and diaphragm with the flange side away 


off the opposite end of the piston. control valve bore for surface damage. from the diaphragm. 
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10. 


П. 


13. 


Assemble the control valve piston 
and diaphragm assembly on the 
valve return spring. Position the 
spring in the valve body around the 
vacuum poppet guides and press the 
diaphragm bead firmly into the 
groove on the flange of the valve 
body. 

Dip the control valve piston and 
cups in clean brake fluid and insert 
them in the control valve bore of the 
hydraulic cylinder. Align the scribe 
marks on the flanges of the valve 
body and housing and attach the 
body to the housing with four 
screws. Tighten the screws to 40-60 
in-Ibs. 

Assemble the washer, rear 
diaphragm plate, rear diaphragm 
and washer as shown in Fig. 6 on the 
end of the shaft close to the holes in 
the shaft. 

Install the nut on the end of the shaft 
and grip the nut in a vise. Use a drift 
through the shaft holes to tighten 
the nut to 10-15 ft-Ibs. Stake the nut 
in two places. 

Assemble the O-ring seal in its 
groove inside the hub of the center 
shells. Coat the seal and bearing 
surface with a silicon lubricant. Coat 
the outer surface of the rear shaft 
with a silicone lubricant. 

Insert the end of the rear shaft, from 
side shown, through the bearing hub 
and seal of the center shells. 
Assemble the washer, front 
diaphragm, and diaphragm plate on 
the end of the shaft. Screw the nut 
on the shaft and tighten the nut to 
10-15 ft-lbs. Stake the nut in two 
places. 

To assemble a new push rod seal 
(Fig. 5) in end of the push rod, place 
the, new seal on a clean block of 
wood, rubber face down. With the 
push rod resting vertically on the 
seal stem, strike the end of the push 
rod with a rawhide hammer to seat 
the seal. Be sure that the shoulders 
of the seal and rod are in contact. 
Wet the push rod, push rod bearing 
and all hydraulic parts in clean 
brake fluid. Slide the support plate 
and piston stop assembly, push rod 
bearing, with O-ring seal installed in 
its groove, push rod cup, and seal 
retainer on the push rod as shown. 


. Position the snap ring on the piston 


but not in its groove. Attach the 
piston to the end of the push rod 
with the valve plunder pin. Then, 
slide the snap ring into its groove in 
the piston to cover the plunger pin 
holes. 

Dip the hydraulic piston cup in 
clean brake fluid and assemble it on 
the piston as shown. 
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FIG. 3 Separating Booster Shells 
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FIG. 4 Support Plate and Front Shell Removed 


14. Install the residual pressure check Tighten the end fitting to 50-85 ft- 
valve in the end fitting. Then, Ibs. 


assemble the check valve spring and 16. Position the ring seal in its groove 
washer in the end fitting and secure around the flange of the hydraulic 
them with the snap ring. cylinder (Fig. 4). 

15. Assemble the gasket on the end 17. Slide the small diameter end of the 


fitting and screw the fitting into the 
end of the hydraulic cylinder. 


diaphragm return spring over the 
piston end of the hydraulic push rod. 


VACUUM BRAKE BOOSTER—TANDEM 


12-54-05 DIAPHRAGM, FRAME-MOUNTED (BENDIX) 12-54-05 
Wet the hydraulic cylinder bore and 
hydraulic piston with clean brake PUSH ROD 
fluid. CHECK VALVE — END FITTING 
18. With the small coil of return spring НЫП БЕ SPRING val 
bottomed against the spring retainer ohare SEL 
on the push rod, place the large coil 
of the spring inside the front shell END FITTING 


19. 


20. 


21. 


22. 


23; 


24. 


25. 


26. 


with the hydraulic piston through 
the hole in the shell. 

Compress the return spring slightly 
and guide the hydraulic piston, seal 
retainer, push rod cup, and push rod 
bearing into the cylinder bore. Seat 
the hydraulic cylinder flange against 
the front shell with the ring seal in 
place. Position the support plate and 
stop assembly ой the other side of 
the shell and install the three bolts 
that secure the stop assembly and 
front shell to the hydraulic cylinder. 
Release pressure on the spring. 
Lightly coat both sides of the beads 
of front and rear diaphragms with 
talcum powder or a silicon 
lubricant. 

Guide the rear shaft onto the push 
rod and align the scribe marks on 
the shell flanges next to the front 
diaphragm. Press the shells together 
to seat the bead of the front 
diaphragm in the shell flanges all the 
way around. 

Assemble the clamping ring on the 
shell flanges with scribe marks 
aligned and secure it with the screw 
and nut. Tap the ring lightly with а 
rawhide hammer while tightening 
the screw and nut to 30-40 in-lbs. 
Press the rear shells together with 
the shells aligned to the scribe marks 
and the bead of the rear diaphragm 
in the shell flanges all the way 
around. Assemble the clamping ring 
on the shell flanges with the scribe 
marks aligned and secure it with the 
screw and nut. Tap the ring and 
tighten as in Step 22. 

Attach the hose tee to the control 
tube on the rear shell and to the hose 
nipple on the center shells using hose 
clamps. 

Assemble the ring seal on the end of 
the control tube and nut assembly 
and attach the tube to the hose tee 
with a hose clamp. Screw the tube 
nut into the control valve port. 
Tighten the tube nut to 80-120 in- 
Ibs. 

If removed, assemble the pipe plug 
in the rear shell and tighten it to 12- 
20 ft-lbs. If the bleeder screws were 
removed, assemble the screws in the 
hydraulic cylinder and tighten them 
to 10-15 ft-lbs. The tube seat inserts 
in the input and output hydraulic 
ports should not be removed except 
to replace a damaged tube seat. 
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FIG. 5 Hydraulic Cylinder — Disassembled 
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FIG. 6 Push Rod and Diaphragms — Disassembled 
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FIG. 7 Control Valve -- Disassembled 
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PART 12-58 Vacuum Brake Booster — Single 
Diaphragm, Dash-Mounted (Midland) 


Applies to F-, B-500-600 and LN-Series with Single or Split Hydraulic Brakes 


COMPONENT INDEX COMPONENT INDEX 


BOOSTER Removal and Installation 


PUSH ROD 
Adjustment 


DESCRIPTION 


MIDLAND-ROSS DIAPHRAGM 
TYPE — DASH-MOUNTED EX SRE BRNO 


BOOSTER FRONT SSS À 
HOUSING £ 


The single diaphragm type vacuum 
booster is a self-contained vacuum- 
hydraulic power braking unit. It is of the 


° in FULCRUM 
vacuum-suspended type which utilizes RING 
engine intake manifold vacuum and Á 
š : (е VALVE 
atmospheric pressure for its power. It ы (Ш O-RING — SPRING 
consists of three basic elements i || SEAL 


FILTER 
HUB 


combined into a single unit as shown in 
Fig. 1. 


SSG у OSES 


The three basic elements are: 


| ; 
1. A vacuum power chamber which B7 ЖА б < 


consists of a front and a rear shell, a / 
diaphragm, a diaphragm plate, а У — кү 
hydraulic push rod and a vacuum | A М алымнан ТЕРЕ 
diaphragm return spring. ii SAU xi 
2. A mechanically-actuated control (< \ N- NUI O-RING 
valve, integral with the vacuum PUSH\ V , m 
power diaphragm, which controls d HN VAUVEISEAT 
the degree of power brake ү! PLUNGER 
application or release in accordance coo \ | CUSHION RING 
with the foot pressure applied to the SPRING ii VALVE SEAT 
valve operating rod through the ы ДУ emm 
brake pedal linkage. COLLAR T SPRING 
3. A hydraulic dual, or single, master PLUNGER diodes SPACER 
cylinder, which supplies hydraulic PUSH ROG REACTION LEVER! GUIDE 
pressure to the brake system (Figs. 2 Н1668-В 
апа 3). 


FIG. 1 Midland-Ross Dash-Mounted Booster 
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FIG. 2 Booster with Dual Master Cylinder (Split System) 
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FIG. 3 Booster with Single Master Cylinder (Single System) 


ADJUSTMENTS 


PUSH ROD 


The push rod is provided with an 
adjustment screw to maintain the 
correct relationship between the booster 
control valve plunger and the master 
cylinder piston. If the plunger is too 
long, it will prevent the master cylinder 
piston from completely releasing 
hydraulic pressure and can cause the 
brakes to drag. If the plunger is too 
short, it will result in excessive pedal 
travel and an undesirable clunk in the 
booster area. Remove the master 
cylinder for access to the booster push 
rod. 

To check the adjustment of the 
screw, fabricate a gauge of the 
dimensions shown in Fig. 2. Then place 


the gauge against the master cylinder 
mounting surface of the booster body as 
shown in Fig. 4. The push rod screw 
should be adjusted so that the end of the 
screw just touches the inner edge of the 
slot in the gauge. 


Air Check 

Whenever the master cylinder or 
booster has been repaired or replaced, 
the brake system must be checked for 
proper return flow of hydraulic brake 
fluid from the wheel cylinders to the 
reservoir of the master cylinder. This 
check will assure that the brake booster 
to master cylinder push rod is properly 
adjusted to allow the master cylinder 
compensating valve to open when the 
brake pedal is in the fully-released 
position. 


The air check is made after the brake 
booster and master cylinder has been 
installed and before the master cylinder 
hydraulic line connection is made and 
the reservoir is filled with brake fluid. 
l. Connect the brake vacuum line to 

the vacuum booster, if required. 

Start the engine. 

2. Carefully position the nozzle of an 
air hose to the master cylinder 
discharge port. Place a hand over 
the master cylinder reservoir and 
apply air pressure through the air 
hose nozzle. 

Be careful not to allow dirt to enter 
into the system. 

If free passage air pressure is felt on 
the hand located over the master 
cylinder reservoir, the brake booster 
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push rod is properly adjusted. 

If no air pressure is felt on the hand 
located over the reservoir, the master 
cylinder must be removed and the push 
rod length shortened. To shorten the 
push rod length, turn the acorn-type 
screw on the brake booster push rod 
inward, one turn at a time, until the air 
Check shows the brake master cylinder 
compensating valve is open. 


ADJUSTMENT 
w 
mon SCRE 


PUSH ROD 


Н1665-В 


FIG. 4 Push Rod Gouge Dimensions 
and Adjustment 


REMOVAL AND INSTALLATION 


MIDLAND DIAPHRAGM-TYPE 
DASH-MOUNTED BOOSTER 


The brake booster is serviced as an 
assembly only. 

Removal 

1. Support the master cylinder with a 
prop from the underside. 

2. Remove the master cylinder-to- 
booster attaching nuts. 

3. Remove the clip that retains the 
master cylinder outlet line to the 
bracket on the dash panel. 

4. Loosen the clamp that secures the 
manifold vacuum hose to the 
booster and remove the hose. 
Remove the reservoir hose from the 
booster unit, if so equipped. 

5. Pull the master cylinder off the 
booster, and leave it supported by 


the prop far enough away to allow 
removal of the booster assembly. 

6. From inside the cab, remove the 
eccentric bolt and lock nut that 
secure the booster valve operating 
rod to the brake pedal. Remove the 
nuts that retain the booster 
mounting bracket to the dash panel. 

7. Remove the booster assembly from 
the engine compartment. 

Installation 

1. Mount the booster and bracket 
assembly to the engine side of the 
dash panel by sliding the bracket 
mounting studs and of the valve 
operating rod in through the holes in 
the dash panel. 

2. From inside the cab, install the 
booster mounting bracket-to-dash 
panel attaching nuts. 


Check the push rod adjustment as 
described in this part. 

Position the master cylinder to the 
booster assembly, install the 
retaining nuts, and remove the prop. 
Position the master cylinder outlet 
line to the bracket on the dash panel, 
and install the retaining clip. 
Connect the manifold vacuum hose 
to the booster and secure with the 
clamp. Connect the reservoir hose to 
the booster if so equipped. 

From inside the cab, connect the 
booster valve operating rod to the 
brake pedal with the eccentric bolt 
and lock nut. Adjust the brake pedal 
free travel as described in Part 12- 
02. 

Start the engine and check the 
operation of the brake system. 
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PART 12-60 Vacuum Brake Booster — Single 
Diaphragm, Frame-Mounted (Midland) 


Applies to Р-500 Series Trucks 
COMPONENT INDEX COMPONENT INDEX 


BOOSTER BOOSTER - Continued 
Description Removal and Installation 
Disassembly and Assembly 


DESCRIPTION 


MIDLAND (HI-POWER) 
DIAPHRAGM TYPE-FRAME 
MOUNTED BOOSTER 


The frame-mounted diaphragm type 
vacuum booster consists of a vacuum 
chamber, a hydraulically actuated 
. vacuum control valve, and a hydraulic 
cylinder, all in a single sealed unit (Fig. 


1). 
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FIG. 1 Midland Hi-Power Vacuum Booster — Disassembled 
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REMOVAL AND INSTALLATION 


Removal 


1. 


With the engine stopped, depress the 
brake pedal several times to remove 
all vacuum from the booster system. 
Disconnect the 2 hydraulic lines and 
vacuum hose from the booster. 
Loosen the air breather hose clamp 
and disconnect the hose from the 
booster. 

Remove the 3 mounting bolts and 
lockwashers and remove the 
booster. 

Do not remove the breather or the 


vacuum check valve unless operating 
conditions indicate repairs are 
necessary. 

Installation 


l. 


Position the booster on the 
mounting bracket, and install the 
mounting bolts, using new 
lockwashers. 

Connect the hydraulic lines to the 
booster. Tighten connections 
securely. 

Connect the air intake hose to the 
control valve air inlet tube. Tighten 


the hose clamp securely. If 
necessary, clean the air inlet 
element. 


4. Bleed the brake system as outlined 


under Hydraulic System Bleeding 
Part 12-01. 

5. Connect the vacuum hose to the 
vacuum check valve (or tube) on the 
booster. Tighten the clamps 
securely. 

6. Perform the checks and tests as 
outlined in Part 12-01. 


OVERHAUL 


MIDLAND (HI-POWER) BOOSTER 


Disassembly 


l. 


10. 


11. 


Remove the by-pass tube from both 
the control valve body and the rear 
body (Fig. 1). 

Mark both halves of the diaphragm 
body with a scriber. Mark the 
flanges of the control valve body and 
the slave cylinder body so the parts 
can be assembled in their original 
positions. 

Carefully remove the body clamp. 
Then, remove the rear body and the 
diaphragm with the return spring. 
Remove the push rod, spring 
retainer and collar from the coils of 
the return spring. 

Remove the valve body cover and 
gasket. Scribe a line on the side of 
the valve body cover and valve body. 
Remove the valve body, spring, and 
the piston and diaphragm assembly 
from the slave cylinder body. 
Remove the end plug, copper gasket, 
spring (and spring seat, on frame- 
mounted units) and spring retainer 
from the end of the slave cylinder. 
Remove the piston cup and 
hydraulic piston assembly from the 
cylinder. If the assembly does not 
fall free of the cylinder bore, it may 
be pushed out by inserting the push 
rod in the bushing. 

Remove the check valve retainer, 
check valve and return spring from 
the hydraulic piston. 

Mount the slave cylinder body іп а 
vise, and remove the push rod 
bushing, lockwasher, and front body 
from the slave cylinder body. 
Remove the gasket, rubber seal, and 
transfer bushing from the slave 
cylinder body. Remove the 2 push 
rod bushing snap rings, and remove 


12. 


13. 


14. 


the washer and 2 seals from the 
bushing. Remove the O-ring seal 
from the outside diameter of the 
push rod bushing. 

Remove the seal from the lower end 
of the control valve piston. Remove 
the seal from the piston boss. 
Remove the retainer nut from the 
piston boss by prying the inner tangs 
of the nut away from the boss, and 
remove the diaphragm plate and 
control valve diaphragm. 

Remove the screw, lock washer, 
spacer, spring, disc, and seal from 
the control valve body. 


Assembly 


Position a new seal in the control 
valve body. Assemble the spring and 
spacer in the valve body and secure 
with the screw and lockwasher. 
Tighten the screw securely. 
Position the control valve 
diaphragm and plate and secure it in 
place with the attaching nut. 
Install the control valve piston seal 
on the piston. 

Insert the check valve spring, valve, 
and retainer in the hydraulic piston. 
Be sure the check valve floats freely 
and does not bind in the bore. 
Install the transfer bushing, rubber 
seal, and gasket on the front body 
end of the slave cylinder body. 
Install the push rod seals, washer, 
and snap rings in the push rod 
bushing. Both push rod seals should 
be installed with the open end of the 
seal facing the slave cylinder body. 
Install the lockwasher over the end 
of the bushing. Install the bushing 
seal. 

Mount the slave cylinder body in a 
vise. Position the front body over the 
end of the slave cylinder, inserting 


the transfer bushing with proper 
hole in the front body. 

8. Thread the push rod bushing in 
place. Be sure the front body seats 
squarely on the slave cylinder body, 
and tighten the bushing securely. 

9. Coat the piston bores in the slaves 
cylinder body with brake fluid. Dip 
the hydraulic cylinder piston, seals, 
spring retainer, and spring in the 
brake fluid. 

10. Install the hydraulic piston in the 
slave cylinder bore with the recessed 
end (or the large bore of the piston) 
toward the push rod bushing. 
Carefully position the piston cup 
with the recessed end toward the 
large spring, spring retainer, and 
spring on top of the piston. 

On a frame-mounted booster, install 
the spring seat in the spring coils. 

11. Position a new copper gasket on the 
end plug and screw the plug in the 
slave cylinder. Tighten the end plug 
securely. 

12. Dip the control valve piston and 
diaphragm in the brake fluid. 
Position the control valve spring on 
the diaphragm with the small end of 
the spring over the piston boss. 

13. Position the control valve body over 
the spring, align the scribe marks, 
install the valve body on the slave 
cylinder body and secure with 4 
attaching bolts and lockwashers. 
Tighten the bolts securely. 

14. Position a new gasket on the control 
valve body, position the valve body 
cover over the gasket and secure the 
cover with 4 bolts and lockwashers. 
Tighten the bolts securely. 

15. Position the collar over the threaded 
end of the push rod. Position the 
spring retainer in the spring as 
shown in the insert in Fig. 1. Insert 
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16. 


17. 


18. 


the push rod and collar in the coils 
of the spring and through the 
retainer. Position the diaphragm 
over the threaded end of the push 
rod and secure it with the push rod 
nut. Tighten the nut securely. After 
the nut is tightened coat the threads 
of the push rod with shellac to 
prevent leakage. Coat the push rod 
with brake fluid. 

Place the return spring over the push 
rod bushing. 

Place the rear body on top of the 
diaphragm with the scribe mark on 
the rear body in alignment with that 
on the front body. Compress the 
return spring, and install and tighten 
the clamp, making certain the 
diaphragm bead is properly 
positioned between the 2 halves of 
the body. 

Install the by-pass tube. 
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PART 12-70 Parking Brake—Cable 
Actuated, Rear Wheels 


Applies To Bronco, E-100-300; F-100-350 Series Truck 


COMPONENT INDEX COMPONENT INDEX 


PARKING BRAKE EQUALIZER TO 
CONTROL ASSEMBLY CABLE 
Removal and Installation 


PARKING BRAKE EQUALIZER TO REAR 
WHEEL CABLE 
Removal and Installation 


ADJUSTMENT 


DESCRIPTION 


PARKING BRAKE CONTROL 
Removal and Installation 


DESCRIPTION 


CABLE ACTUATED REAR WHEEL Onithe Р-109 P250, F-930, E-100, 


PARKING BRAKE 


On F-100, F-250, F-350, E-100, E- 
200, E-300 and Bronco models, a cable 
actuated parking brake assembly is 
contained in each rear wheel brake 
assembly (Figs. 1 and 2). 
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E-200, E-300 and Bronco models, the 
manually operated parking brake lever 
cable is routed to the equalizer lever 
(Figs. 3, 4, 5, 6, 7 and 8), which through 
the equalizer assembly and brake cables 
connects to the parking brake lever 
assembly in each rear wheel. 
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FIG. 1 Parking Brake Assembly—Cable Operated— F-100-250, E-100-200 


and Bronco 
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ADJUSTMENT 


CABLE ACTUATED REAR WHEEL 
PARKING BRAKE 


Adjust the service brakes before 
attempting to adjust the parking brake 
cables. 

Place the parking brake lever in the 
fully released position, then check the 
slack in the parking brake two rear 
cables. . 

The cables should be tight enough 
to provide full application of the rear 
brake shoes, when the parking brake 
lever or foot pedal is placed in the fully 
applied position, yet loose enough to 
ensure complete release of the brake 
shoes when the lever is in the released 
position. 

If the cables are loose, adjust them 
as follows: 
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Set the parking brake control handle 
Gif applicable) in the fully applied 
position. On F-100, F-250, F-350 
and Bronco o models set the foot- 
350 pedal at two notches or clicks. 
Attach a brake cable tension gauge 
to the brake cables behind the 
equalizer. 

Tighten the adjusting nut against the 
equalizer until the specified cable 
tension is obtained. Release and 
reset the cable tension gauge to 
make certain the specified cable 
tension has been obtained. 

The cable tensions must be taken on 


both rear cables on the E-100, E-200 
and E-300 models and on the left rear 
cable only for F-100, F-150, F-350, and 
Bronco models. 

4. When the cables are properly 
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FIG. 4 Parking Brake System—F-250 (4 x 2), F-350 
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adjusted, tighten the lock nut 
against the equalizer. 

If rear wheel brake drag is noted 
after adjustment on F-250, F-350, E- 
300, and models equipped with web 
ledge brakes, the rear drums must be 
removed after the service and 
parking brakes have been adjusted. 
Check the clearance betweenthe 
parking brake lever and the cam 
plate (Fig. 9). The clearance should 
be 0.015 inch with the brakes fully 
released. If the clearance is not 
within specifications, readjust the 
parking brake cable. 
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REMOVAL AND INSTALLATION 


PARKING BRAKE CONTROL 


F-100-350 SERIES 3. 


Removal 
|. Loosen the adjusting nut at the 


equalizer (Fig. 3, 4 and 5). à 


2. Working under the left front fender, 
remove the two nuts attaching the 
parking brake control assembly to 
the dash panel. 

3. Working under the instrument 
panel, remove the bolt and nut 


and install the attaching bolt and 
nut. 

Working under the left front fender, 
install and tighten the two nuts 
attaching the parking brake control 
assembly to the dash panel. 

Adjust the parking brake equalizer 
lever to its original position. Check 
cable tension and adjust the parking 
brake, if necessary, following the 
instructions given in Parking Brake 
Adjustment. 


attaching the control assembly to BRONCO 
the lower flange of the instrument Removal 
panel. 1. Loosen the adjusting nut at the 


4. Remove the forward ball end of the 


parking brake cable from the control 2. 


assembly clevis. Remove the hair pin 
retainer retaining the cable assembly 


to the control and remove the 3. 


control. 

Installation 

1. Connect the forward ball end of the 
parking brake cable to the clevis of 


the control assembly and install the 4. 


cable assembly to control retainer. 
2. Position the control assembly to the 
lower flange of the instrument panel 


equalizer (Fig. 6). 

Open the hood and remove the two 
nuts attaching the parking brake 
control assembly to the dash panel. 
Working under the instrument 
panel, remove the bolt and nut 
attaching the control assembly to 
the lower flange of the instrument 
panel. 

Remove the forward ball end of the 
parking brake cable from the control 
assembly clevis and remove the 
control. 
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Installation 

1. Connect the forward ball end of the 
parking brake cable to the clevis of 
the control assembly. 

2. Position the control assembly to the 
lower flange of the instrument panel 
and install the attaching bolt and 
nut. 

3. Working in the engine 
compartment, install and tighten the 
two nuts attaching the parking brake 
control assembly to the dash panel. 
Lower the hood. 

4. Adjust the parking brake equalizer 
lever to its original position. Check 
cable tension and adjust the parking 
brake, if necessary, following the 
instructions given in Parking Brake 
Adjustment. 


ECONOLINE 


Removal 
Refer to Figures 7 and 8. 

1. Push the equalizer lever slightly 
forward, and disconnect the ball end 
of the cable from the equalizer lever. 

2. Remove the bolts retaining the 
parking brake handle assembly to 
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FIG. 7 Parking Brake System—E-100, E-200 


12-70-06 


PARKING BRAKE—CABLE ACTUATED, REAR WHEELS 


12-70-06 


the dash panel and instrument 
panel. Remove the handle assembly. 


Installation 


l. 


3. 


Position the parking brake handle 
assembly under the instrument 
panel and install the bolts retaining 
the handle to the dash panel and 
instrument panel. 

Push the equalizer lever slightly 
forward, and insert the ball end of 
the cable in the slot on the equalizer 
lever. 

Adjust the parking brakes. 


PARKING BRAKE EQUALIZER TO 
CONTROL ASSEMBLY CABLE 


Removal 


l. 


Raise tvehicle on a hoist. Push the 
equalizer lever slightly forward, and 
disconnect the cable rear (ball) end 
from the lever. 

Remove the parking brake cable 
retaining U-clip at the crossmember. 
Lower the vehicle, open the hood, 
and remove the cable retaining 
clamp on the fender apron. 
Remove the cable retaining U-clip at 
the handle assembly. Remove the 
cable from the vehicle. 

On F-100 through F-350 vehicles it 


will be necessary to remove the access 
cover located on the body left front 
mounting reinforcement. With the use 
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FIG. 8 Parking Brake System—E-300 


of a fish-wire or cord attached to the 
control lever end of the cable, remove 
the cable from the vehicle. 

Installation 


l. 


Position the new cable through the 
dash panel and connect it to the 
parking brake handle assembly. 
Secure the cable to the handle 
assembly with the U-clip. On an F- 
100 through F-350 vehicle, transfer 
the fish-wire or cord to the new 
cable. Position the cable to the 
vehicle, routing the cable through 
the dash panel and through the 
crossmember. Remove the fish-wire 
and secure the cable to the control 
with the retaining clip. 

Install the cable retaining clamp to 
the fender apron, and raise the 
vehicle on a hoist. 

Route the cable through the 
crossmember(s) and secure in place 
with the U-clip(s). 

Push the equalizer lever forward and 
connect the cable rear (ball) end to 
the lever. Adjust the parking brake 
cable at the equalizer assembly. 

On a F-100 through F-350 vehicle, 


install the access cover on the body left- 
front mounting reinforcement. 


BRONCO 


Removal 
1. 
2. 
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TORQUE 18-25 ІМ. LBS. 


CABLE RETAINING 
CLIP ASS'Y. 


CABLE RETAINING CLIP ASS'Y. 


BRACKET AND LEVER 


Raise the vehicle on a hoist. 
Loosen the adjusting nut at the 
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LEVER RETURN 
SPRING-2A651 


EQUALIZER-2A602 


MAIN VIEW 


equalizer assembly (Fig. 5) and 
remove ball end of the brake control 
to equalizer cable from the equalizer 
arm. Remove the clip retaining the 
cable housing to the bracket. 
Lower the vehicle. 

From inside of vehicle, disconnect 
the cable at the parking brake 
control clevis. 

Raise the vehicle on a hoist. 

Pull the parking brake control to 
equalizer cable through the hole in 
the dash panel and remove it from 
the vehicle. 


Installation 


1. 


ә 


Position the parking brake control 
to equalizer cable upward through 
the hole in the dash panel. Position 
the cable to the mounting bracket. 
Lower the vehicle. 

Connect the cable to the parking 
brake control clevis. 

Raise the vehicle on the hoist. 
Position the cable housing to the 
bracket and install the retaining clip. 
Connect the ball end of cable to the 
equalizer arm and install the 
adjusting nut. 

Adjust the parking brakes. 

Lower the vehicle. Check the 
operation of the parking brake 
control. 
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12-70-07 


ECONOLINE 


Removal 

1. Remove the parking brake handle as 
outlined in this section. 

2. Remove the ball end of the cable 
from the parking brake handle. 

3. Remove the cable clip at the frame 
crossmember below the steering 
gear. 

4. Remove the ball end of the cable 
from the equalizer and remove the 


cable. 

Installation | 

1. Place the cable ball in the equalizer 
slot. 


2. Install the parking brake handle as 
outlined in this section. 

3. Push the equalizer slightly forward 
and install the cable ball end in the 
parking brake handle. 

4. Install the retaining clip at the frame 
crossmember below the steering 
gear. 


PARKING BRAKE EQUALIZER TO 
REAR WHEEL CABLE 


Removal 

1. Raise the vehicle and remove the 
hub cap, wheel, and brake drum. 
Loosen the lock nut on the equalizer 
rod and disconnect the cable from 
the equalizer. 


SPECIFICATIONS 


PARKING BRAKE CABLE TENSION ADJUSTMENT 


2. 


Remove the horseshoe-type clip that 
retains the cable housing to the 
frame bracket and pull the cable and 
housing out of the bracket. 
Working on the wheel side (Fig. 1), 
compress the prongs on the cable 
retainer so that they can pass 
through the hole in the carrier plate. 
Draw the cable retainer out of the 
hole. 

With the spring tension off the 
parking brake lever, lift the cable out 
of the slot in the lever, and remove 
the cable through the carrier plate 
hole. 


Installation 


l. 


Pull enough of the cable through the 
housing so that the end of the cable 
may be inserted over the slot in the 
parking brake lever. Pull the excess 
slack from the cable and insert the 
cable housing into the carrier plate 
access hole so that the retainer 
prongs expand. 

Thread the front end of the cable 
housing through the frame bracket 
and install the horseshoe-type 
retaining clip. Insert the ball end of 
the cable into the equalizer and 
tighten the lock nut on the equalizer 
slightly. 

If the vehicle is equipped with web 


ledge brakes, check the clearance 
between the parking brake operating 
lever and the cam plate (Fig. 4). The 


=ч 


Cable Tension С) 


Model 
New Q Used @ | 
F-100-250 (4 x 2) | 160-200 Ibs 115-200 Ibs. 
F-250-350 with Web Ledge Brakes & F-250 4 x 4 80-120 Ibs. 65-120 Ibs, 
E-100-200 285-325 Ibs. Г 275-325 Ibs. 
Е-300 210-250 Ibs. 200-250 Ibs. 
Вгопсо | 130-170 Ibs. 115-155 Ibs. 


(Т) With hand lever ІШІ on or with foot control pedal set at two notches or clicks. 


(2) With new linings and/or new cable. 


(3) Whenever readjustment is required. 


CH1753-C 


PARKING BRAKE—CABLE ACTUATED, REAR WHEELS 


FIG. 9 


12-70-07 


OPERATING 


0.015 INCH 
CLEARANCE 


H 1566-А 


Parking Brake Operating 
Lever and Cam (Plate 
Clearance-Web Ledge 
Brakes) 


clearance should be 0.015 inch with the 
brakes in the fully released position. 


3. 


Install the rear brake drum, wheel, 
and hub cap, then adjust the rear 
brake shoes. 

Tighten the lock nut on the equalizer 
rod until the slack is taken out of the 
cables. 

Rotate both rear wheels to make 
sure that the parking brakes are not 
dragging. 
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PART 12-77 Parking Brake-External Band, 
Transmission Mounted 


Apnlies To P-350, 400 and P-500 Series Trucks 
COMPONENT INDEX СОМРОМЕКТ INDEX 


BAND AND DRUM DRUM ONLY 
Removal and Installation ............ Removal and Installation ............ 


BAND ONLY DESCRIPTION .................... 


Adjustment ..................... PARKING BRAKE LEVER 
Removal and Installation ............ Adjustment ..................... 


DESCRIPTION 


EXTERNAL CONTRACTING BAND transmission main shaft companion 
TYPE PARKING BRAKE flange, and an external contracting type 
band mounted on the rear of the 
The band type parking brake transmission (Figs. 1 and 2). 
consists of a brake drum bolted to the 
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FIG. 1 External Band Type Parking Brake System 
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PARKING BRAKE—EXTERNAL BAND, TRANSMISSION MOUNTED 
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ADJUSTMENTS 


PARKING BRAKE LEVER 
ADJUSTMENT 


The orscheln parking brake (Fig. 1) 
is over center locking type. It is adjusted 
(while in the released position) by 
turning the lever knob. When properly 
adjusted, it pulls over center with a 
distinct click. No other adjustment is 
normally required. 


EXTERNAL BAND ADJUSTMENT 


1. On cable-controlled parking brakes 
(Fig. 1), move the parking brake 
lever to the fully released-position. 


Check the position of the cam to 
make sure the flat portion is resting 
on the brake band bracket. If the 
cam is not flat with the bracket, 
remove the clevis pin from the upper 
part of the cam, and adjust the clevis 
rod to allow the flat portion of the 
cam to rest on the brake barid 
bracket. Install the clevis pin and 
cotter pin (Fig. 2). 

Remove the lock wire from the 
anchor adjusting screw, and turn the 
adjusting screw clockwise until a 
clearance of 0.010 inch is established 
between the brake lining and the 
brake drum at the anchor bracket. 


Install the lock wire in the anchor 
adjusting screw. 

Loosen the lock nut on the adjusting 
screw for the lower half of the brake 
band, and adjust the screw to 
establish a 0.010 inch clearance 
between the lining and the brake 
drum at the lower half of the brake 
band (Fig. 2). Tighten the lock nut. 


. Turn the upper band adjusting rod 


nut until a 0.010 inch clearance is 
established between the upper half 
of the band and the drum. 


REMOVAL AND INSTALLATION 


BAND AND DRUM 


Removal 

1. Shift the transmission into low gear 
and disconnect the drive shaft 
companion flange from the 
transmission output shaft flange by 
removing the four nuts (Fig. 2). 

2. Apply the parking brake, remove 
the transmission output shaft flange 


attaching nut, then release the 
parking brake. 

Remove the cotter pin and clevis 
pin, and disconnect the adjusting 
rod from the cam. 

Remove the cotter pin and clevis 
pin, and remove the cam link from 
the cam. 

Remove the lock wire and the 
anchor adjusting screw. 


Remove the brake band adjusting 
bolts and nuts. 

Remove the brake bracket retaining 
cap screws. 

Lift the brake band and lining 
assembly off the drum. 

Inspect the brake lining, and replace 
it if the distance between the brake 
lining surfaces and the top of the 
rivet is less than 1/32 inch. 
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PARKING BRAKE—EXTERNAL BAND, TRANSMISSION MOUNTED 


12-77-03 


When relining a parking brake band, 


follow the procedure used in Part 12-01. 
10. Inspect the drum braking surface. If 


the drum is rough or scored, it 
should be replaced. Remove the 
drum and output shaft flange as an 
assembly. 


Installation 


1. 


Position the parking brake drum 
and output shaft flange assembly to 
the transmission output shaft, and 
install the attaching nut. 

Position the parking brake band 
assembly over the drum, and install 
the bracket attaching screws. 
Install the brake band adjusting bolt 
and nuts and springs. 

Connect the cam link to the lower 
end of the cam with clevis and cotter 
pin. 

Connect the adjusting rod to the 
upper end of the cam with clevis and 
cotter pin. 

Adjust the parking brake, and install 
a lock wire in the anchor adjusting 
screw. 

Apply the parking brake, torque the 
transmission output shaft flange nut 
to specifications, then release the 
parking brake. 

With the transmission in low gear, 
connect the drive shaft at the flange 
and torque the four attaching nuts. 


BAND ONLY 


Removal 


1. 


Refer to Figure 2. 

Disconnect the drive shaft from the 
output flange by removing the four 
nuts. 


2. Disconnect the handbrake linkage at 
the cam. 

3. Disconnect the cam link from the 
transmission case stud. 

4. Remove the two bolts retaining the 
parking brake bracket to the 
transmission. 

5. Remove the lock wire and remove 
the anchor adjusting screw. 

6. Loosen the brake adjusting bolts and 
nuts. 

7. Remove the brake shoe assembly. 

8. Remove the actuating linkage and 
bracket from the brake band. 

9. Reline the brake band as outlined in 
Part 12-01. 

Installation 

1. Install the linkage and bracket on 
the brake band. 

2. Position the brake band with linkage 
and bracket to the drum and anchor. 

3. Install the anchor adjusting screw. 

4. Install the two bracket to 
transmission retaining screws. 

5. Connect the cam link to the 


transmission case stud. 


6. 
7. 


8. 


Connect the hand brake linkage at 
the cam. 

Connect the drive shaft to the output 
flange and install the four nuts. 
Adjust the parking brake. 


DRUM ONLY 


Removal 


l. 


4. 


Refer to Figure 2. 

Disconnect the drive shaft by 
removing the four nuts and lock 
washers at the companion flange. 
Back off the parking brake 
adjustment. 

Remove the retaining nut and 
remove the brake drum and output 
shaft flange as a unit. 

Separate the output flange from the 
brake drum. 


Installation 


l. 


2. 


Position the brake drum to the 
output shaft flange. 

Install the drum and flange 
assembly on the output shaft and 
install the retaining nut. Tighten the 
nut to specifications. 

Position the drive shaft and install 
the four nuts and lock washers. 
Adjust the parking brake. 
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PART 12-79 Parking Brake-Internal Shoe, 
Transmission Mounted 


Applies To F500 Thru LTS 900-Series Trucks 
COMPONENT INDEX COMPONENT INDEX 


DESCRIPTION PARKING BRAKE LEVER 
Adjustment 


NINE-INCH DIAMETER DRUM TWELVE-INCH DIAMETER DRUM 
Adjustment Adjustment 
Removal and Installation Removal and Installation 


DESCRIPTION 


INTERNAL EXPANDING SHOE 
TYPE PARKING BRAKE 


The internal shoe-type parking 
brake (Figs. 1 and 2), mounted on the 
transmission includes a brake drum 
attached to the drive shaft (or coupling 
shaft), two brake shoes, an actuating 
cam mechanism, and cable or rod-type 
linkage connected to a parking brake 
lever (Fig. 3). 
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FIG. 1 Parking Brake—Transmission Mounted (9-inch Drum Shown) 
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FIG. 3 Parking Brake Controls 


PARKING BRAKE—INTERNAL SHOE, TRANSMISSION MOUNTED 


F & B SERIES 
Н1938-В 


12-79-02 


АОЛУ5ТМЕМТ5 


МІМЕ-ІМСН DIAMETER DRUM 
ADJUSTMENT 


1. Release the parking brake lever in 
the cab. 

2. From under the truck, remove the 
cotter pin from the parking brake 
linkage adjusting clevis pin (Fig. 1). 
Remove the clevis pin. 

3. Lengthen the parking brake 
adjusting link by turning the clevis. 
Continue to lengthen the adjusting 
link until the shoes seat against the 
drum when the clevis pin is installed. 

4. Remove the clevis pin and shorten 
the linkage adjustment until there is 
0.010 inch clearance between the 


shoes and the drum. The 
measurement should be taken at all 
points around the drum with the 
clevis pin installed. 

5. Install a new cotter pin in the clevis 
retaining pin and check the brake 
operation. 


TWELVE-INCH DIAMETER DRUM 
ADJUSTMENT 


There is no internal adjustment on 
this brake. Adjustment is made on the 
linkage. Remove the clevis pin, loosen 
the nuts on the adjusting rod, and turn 
the clevis on the rod until a 1/4-3/8 inch 
free play is obtained at the brake lever 


(Fig. 2). Tighten the nuts, and connect 
the clevis to the bellcrank with the clevis 
pin. 


PARKING BRAKE LEVER 
ADJUSTMENT 


VEHICLES EQUIPPED WITH 
ORSCHELN LEVER 


The Orscheln parking brake (Fig. 3) 
is the over center locking type. It is 
adjusted (while in the released position) 
by turning the lever knob. When 
properly adjusted, it pulls over center 
with a distinct click. No other 
adjustment is normally required. 
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REMOVAL AND INSTALLATION 


INTERNAL SHOE TYPE PARKING 
BRAKE 


Removal 


Remove the universal joint assembly 
and drive shaft from the parking 
brake drum. 

Remove the drum. Disconnect the 
parking brake actuating lever from 
the linkage. 

On all transmissions except 
Transmatic Drive, remove the 
transmission spline flange. Remove 
the bolts retaining the carrier plate 
to the transmission housing. Slide 
the plate with the brake shoes and 
retaining springs from the 
transmission. Remove the actuating 
lever, shoe retaining springs, and 
then remove the shoes. 

On Transmatic Drive, pry the 
parking brake shoe lower retaining 
spring from the shoes. Remove the 
bolts and lockwashers attaching the 
carrier plate to the transmission. Do 
not remove the bolt that attaches the 
spline flange to the output shaft. 
With one hand on the actuating 
lever, slide the carrier plate away 


from the transmission housing and, 
at the same time, remove the 
actuating lever. Rotate the carrier 
plate and shoes as an assembly 
approximately 180 degrees, 
disconnect the brake shoe upper 
retaining springs, and remove the 
shoes. 


Installation 


If the brakes require relining, see 


Part 12-01 for relining procedures. 


l. 


On all transmissions except 
Transmatic Drive, install the brake 
shoe lower retaining spring on the 
shoes. Position the shoes and lower 
retaining spring on the back side of 
the carrier plate, install the shoe 
upper retaining springs and the 
actuating lever. Place the assembly 
on the transmission and install the 
attaching bolts. Install the 
transmission spline flange. 

On Transmatic Drive, position the 
brake shoe lower retaining spring in 
place. Lift the two shoes and spring 
as an assembly and place on the top 
back side of the carrier plate. The 
spring should be on the transmission 
side of the shoes. The carrier plate is 


still 180 degrees out of its normal 
position to facilitate the installation 
of the shoe upper retaining springs. 
Install the brake shoe upper 
retaining springs. Rotate the carrier 
plate 180 degrees, position the 
actuating lever in the ball socket and 
push the carrier plate toward the 
transmission. Be sure the ends of the 
actuating lever are properly seated. 
Install the lockwashers and bolts to 
attach the carrier plate to the 
transmission housing. 

Install the brake drum and the drive 
shaft. 

Connect the actuating lever to the 
parking brake linkage. Check the 
brake operation and adjust the 
linkage as necessary. 
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А-О 


PART 12-81 Parking Вгаке — Internal Shoe, 


Transfer Case Mounted 
Applies To F-600 4 x 4 


COMPONENT INDEX » COMPONENT INDEX 


BRAKE LINKAGE 
Adjustment 81-03 
DESCRIPTION 81-01 


DRUM, SHOES AND BACKING PLATE 
Removal and Installation 


DESCRIPTION 


INTERNAL EXPANDING SHOE 
TYPE PARKING BRAKE 


The internal shoe-type parking 
brake mounted on the transfer case 
includes a brake drum attached to the 
output shaft, two brake shoes, an 
actuating cam mechanism, and rod-type 
linkage connected to a floor mounted 
parking brake lever (Fig. 1). 
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ADJUSTMENT 


BRAKE LINKAGE ADJUSTMENT 


l. 


Place the parking brake lever in its 


fully OFF position. 


2. Disconnect the adjusting rod clevis 


at the bellcrank (Fig. 1). 

Push the parking brake bellcrank 
toward the clevis to remove the free 
play from the parking brake shoe 
operating lever. 


4. Adjust the adjusting rod length so 


that it can be positioned on the 
bellcrank. Install the clevis pivot 
pin, washers and cotter pin. 


5. Tighten the adjusting rod jam nut. 


REMOVAL AND INSTALLATION 


DRUM, SHOES AND BACKING 
PLATE 


Removal 


l. 


2. 


3: 


Release the parking brake floor 
lever. 

Disconnect the parking brake rod 
from the brake shoe operating lever. 
Cut the lock wire and remove the 
capscrews retaining the brake drum 
to the brake flange. Remove the 
drum. 

Remove the brake hub retaining 
snap ring (Fig. 2). 

Using a suitable puller, remove the 
brake hub from the front output 
shaft gear (Fig. 3). 

Unhook the brake shoe return 
springs and remove the brake shoes 
and lever (Fig. 4). 

Remove the mounting bolts and lift 
off the brake backing plate, washer, 
deflector and gasket (Fig. 5). 


Installation 


I. 


Position a new gasket to the case and 
then mount the brake backing plate, 
deflector and stamped washer. 
Insert the cap screws with star 
washers and tighten to 60-77 ft-Ibs. 
Position the brake lever on the 
backing plate. 

Position the brake shoes on the 
backing plate with actuating pawl in 
the web slot. 

Install brake shoe return spring. 
Slide the brake hub over the splines 
of the front output gear. Install the 
retaining ring. 

Install the brake drum with 
lockwashers and cap screws. Torque 
the cap screws to 60-77 ft-lbs and 
insert lock wire. 

Install the expansion plugs. The 
smaller plug goes in the bore or the 
front output gear and the larger in 
the brake hub. 

Connect the parking brake rod to 
the shoe operating lever and adjust 
linkage as necessary. 


FIG. 2 Removing Brake Hub 
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FIG. 3 Removing Brake Hub 
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FIG. 4 Removing Brake Shoes 
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FIG. 5 Removing Brake Backing 
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PART 12-83 Parking Brake — Maxibrake — 
Rear Wheels, Air 


Applies To 600 Thru 900 Series Trucks with Cam Type Brakes 
COMPONENT INDEX COMPONENT INDEX 


AIR CHAMBER 


DESCRIPTION 


Disassembly and Assembly . . . 


Removal and Installation .... 


DESCRIPTION 


AIR CHAMBER 


On vehicles equipped with full air 
brakes of the S-cam type, a Maxibrake 
emergency stop safety feature is 
available. 

The Maxibrake air brake chamber 
(used on the rear axle only) is much like 
the conventional brake chamber, and 
differs only in that it contains an 
independently operated spring loaded 
piston which, when released due to low 
air pressure, will set the service brakes 
(Fig. 1). 
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FIG. 1 Maxibrake Operation 


А manual control valve located in 
the cab exhausts the air from the safety 
chamber for safety stops, or to set the 
service brakes for parking. 


SCHRADER VALVE 


The air system on all vehicles with 
spring actuated rear wheel parking 
brakes is equipped with a Schrader valve 
for connection to an outside air supply. 
This valve permits the system to be 
recharged with air from an outside 
source, releasing the spring actuated 
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parking brakes. The vehicle may then be 
towed in an emergency. Outside air 
source can be used only if protected 
system is in operating condition. 
Schrader Valve Location 

The Schrader valve is located on the 
protected air tank on F-, B-, and C- 
Series vehicles. On W-and WT-Series 
trucks, the Schrader valve is located on 
the air manifold under the right front 
side of the cab (just above right 
headlamp). All L-Series have the 
Schrader valve located on the outboard 
side of the left side air tank. 
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ADJUSTMENT 


SLACK ADJUSTER 


Refer to Part 12-40 for slack 
adjuster adjustment. 


MAXIBRAKE MANUAL RELEASE 


If air pressure cannot be restored in 
the protected air system, the spring 
actuated brakes must be released as 
follows: 


1. Disconnect air hoses from spring 

brake port of the chamber. 

Install Schrader valves in chambers. 

Charge the chambers with air from 

an outside source. 

4. Remove the Schrader valves (after 
normal air pressure has been 
restored) and reconnect all lines. 


wr 


REMOVAL AND INSTALLATION 


AIR CHAMBER ASSEMBLY 


Removal 

|. Release all the air from the system, 
and then disconnect the air lines 
from the brake chamber. 

2. Install a Schrader valve in the 
parking (spring) brake air chamber 
and charge the chamber with 
approximately 100 lbs. This will 
hold the parking brake spring 
compressed. 

3. Disconnect the push rod yoke from 
the slack adjuster. 

4. Remove the mounting nuts and 
remove the brake chamber. 


Installation 
1. Position the brake chamber 
assembly on the mounting bracket 


and install the attaching nuts. 
Torque the nuts to 110-150 ft-lbs. 

2. Connect the push rod yoke to the 
slack adjuster. 

3. Carefully release air from the 
parking brake chamber by means of 
the Schrader valve. Then, remove 
the Schrader valve. Connect the air 
lines to the brake chamber and build 
up the air pressure. 

4. Adjust the brakes. 


SERVICE BRAKE DIAPHRAGM 


If a new diaphragm is installed in the 
brake chamber on one side of the axle, 
a new one should be installed in the 
corresponding brake chamber on the 
opposide side also; otherwise uneven 
braking may result. 


Removal and Installation 
1. Scribe the pressure plate, clamp ring 
and cylinder assembly to aid in 


reassembly. 

2. Remove the clamp ring and pressure 
plate. 

3. Remove the service brake 
diaphragm. 


4. Place the service brake diaphragm 
on the pressure plate. 

5. Position the pressure plate and 
diaphragm assembly on the cylinder 
assembly with the scribed marks in 
alignment. 

6. Install the clamp ring so that the 
scribed marks are aligned and 
torque clamp ring bolts to 150-175 
in-Ibs. 


DISASSEMBLY AND ASSEMBLY 


SERVICE AND PARKING BRAKE 
CHAMBERS 


Refer to Figure 2 for disassembled 
view. 


Disassembly 

l. Scribe the clamp ring, pressure plate 
and cylinder assembly so that they 
can be reassembled in the same 
position. 

2. Mount the cylinder assembly in a 
vise, using one of the mounting studs 
with its nut or in a fixture such as 
shown in Figure 3. 

3. Remove the clamp ring, pressure 
plate and service brake diaphragm 
(Figs. 4 and 5). 

4. Remove the clevis yoke. Push 
inward on the service brake. Push 
rod face plate and remove the 
flanged nut from the push rod. 


5. Remove the push rod assembly 
(push rod, spring retainer and return 
spring) as shown in Figure 5. 

6. Free the push rod bushing from the 
cylinder boss using Tool T71T- 
2225-A inserted through the neck of 
the piston as shown in Fig. 6. 
Remove the bushing. 

7. Install Tool T71T-2225-A through 
the cylinder assembly and loosely 
install spacer and nut as shown in 
Figure 7. This tool is used as a draw 
bar in order to safely release parking 
brake spring ! tension. 

8. Tighten the nut on the tool shaft 
until the flat of the tool is centered 
and resting firmly against the 
parking brake spring support. This 
forces the spring to remain safely 
caged and permits the removal of the 
piston, spring support and spring 


assembly from the cylinder. 

9. Remove the eight capscrews which 
hold the spring support in place 
(Fig. 8). 

10. Slowly back off the nut on Tool 
T71T-2225-A until all spring 
pressure is released. Remove the tool 
and remove the parking brake spring 
support dnd the spring from the 
cylinder assembly. 

11. Blow any loose dirt out of the 
cylinder with compressed air and 
wipe the cylinder walls clean. Using 
a drift the same outside diameter as 
the parking brake piston neck, or a 
socket of suitable size, drive the 
parking brake piston assembly out of 
the cylinder (Fig. 9). 

12. Remove the wiper ring and the O- 
ring from the piston grooves (Fig. 
10). 
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FIG. 2 Maxibrake—Disassembled View 


13. Remove the O-ring, nylon bushing 
and back-up ring from the cylinder 
center boss. Use a sharp pointed 
instrument to remove the bushing; 
work clockwise from the cut to pry 
the bushing out of its groove; then 
remove the back-up ring. 

14. Wash all metal parts in cleaning 
solvent. Inspect all parts for 
excessive wear or deterioration. 
Replace all seals and parts included 
in the seal kit. 

Assembly 

1. Coat the inside center boss groove 
with Lubriplate. Fill the piston O- 
ring groove (groove nearest neck) 
about half full of Lubriplate or 
equivalent. Lightly grease the inside 
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of the cylinder wall with Lubriplate, 
or equivalent. Coat the safety piston 
spring with a rust inhibitor 
compound. 

Install the back-up ring in the 
cylinder boss groove; then, the nylon 
bushing. The bushing must be 
installed so that the side with a bevel 
edge faces towards the inside of the 
cylinder. 

Install the large O-ring in the 
bottom groove of the piston (groove 
nearest neck) and the saturated felt 
wiper in the top groove. 


4. Insert the piston assembly into the 


cylinder, holding the felt wiper in 
place. Use a block of wood and a 
light hammer if necessary, to bottom 


H1987-B 


FIG. 3 Cylinder Assembly Mounted 
in Holding Fixture 
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FIG. 4 Removing Clamp Ring 
Retaining Bolts 
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FIG. 6 Removing Push Rod Bushing 


FIG. 7 Installing Tool T71T-2225-A 
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12. 


13. 


14. 


the piston assembly in the cylinder. 
Place the safety piston spring on the 
piston in the cylinder. Place the 
safety piston spring support on the 
spring and install the draw bar Tool 
T71T-2225-A as shown in Figure 
11. 

Tighten the nut slightly while 
centering the spring over the piston 
hub and the spring support; then, 
tighten the nut, drawing the safety 
spring and the spring support into 
the cylinder until the holes in the 
spring support and the cylinder are 
in alignment. 

Install the eight capscrews which 
secure the spring support to the 
cylinder (Fig. 12). Alternately 
tighten the capscrews. 

Remove the draw bar tool. 

Install the push rod bushing into the 
piston. Tap the bushing lightly to be 
sure that it is properly seated (Fig. 
13). 


. Assemble the push rod spring 


retainer and the push rod return 
spring on the push rod and install 
the push rod and spring assembly in 
the cylinder. Secure the push rod 
with the flanged nut (Fig. 14). 


. Place the service brake diaphragm 


on the pressure plate (crown surface 
toward the pressure plate). 
Position the pressure plate and 
diaphragm assembly on the cylinder 
assembly with the scribed marks in 
alignment. Apply hand pressure to 
the top of the pressure plate to 
compress the service piston return 
spring and install the clamp ring. 
Torque the clamp ring bolts to 150- 
175 in-lbs. 

Install a Schrader valve in the safety 
chamber air inlet and charge the 
safety chamber with enough air to 
retract the safety piston 
(compressing the safety piston 
spring). 

Screw the flanged nut on the push 
rod shaft until there is 1/16 inch 
space between the flange of the nut 
and the neck of the safety piston 
tube (Fig. 15). Lock the flanged nut 
in place with the jam nut. 


. Install the clevis yoke on the push 


rod. Maintain a distance of 2 15/16 
inches (plus or minus 1/8 inch) 
between the centerline of the clevis 
pin holes and the mounting flats of 
the cylinder assembly for Type 24 or 
30 brake assemblies. This distance 
should be 3 1/4 inches (plus or 
minus 1/8 inch) for Type 36 units. 


. After checking for air leaks, 


carefully release the air by 
depressing the Schrader valve; then, 
remove the Schrader valve. 
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Maximum permissible air leakage is 
1 lb per minute at 100 psi test 
pressure. 


FIG. 8 Removing Spring Support 
Retaining Capscrews 


FIG. 9 Removing Parking Brake 
(Safety) Piston Assembly 
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FIG. 10 Removing Wiper Ring and 
O-Ring from Piston 


FIG. 11 Installing Safety Piston 
Spring and Support Plate 
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FIG. 12 Instolling Spring Support 
Retaining Capscrews 
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FIG. 14 Assembling Push Rod and 
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FIG. 15 Installing Push Rod Shaft 
Flanged Nut 
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PART 12-84 Parking Brake - MGM Stopgard - 


Rear Wheels, Air 


COMPONENT INDEX COMPONENT INDEX 


BRAKE ASSEMBLY SPRING (PARKING) BRAKE 


Description and Operation AIR CHAMBER 


Removal and Installation Assembly 


FLANGE CASE Disassembly 
Assembly SPRING (PARKING) BRAKE 
Disassembly DIAPHRAGM 

SERVICE BRAKE DIAPHRAGM Installation 


Removal and Installation - Removal 


DESCRIPTION AND OPERATION 


BRAKE ASSEMBLY 


The MGM Stopgard double 
diaphragm brake chamber assembly is 
used as a rear wheel service brake 
chamber, a spring applied parking brake 
and an emergency brake in case of air 
pressure loss (Figs. 1 and 2). This 
assembly is used with S-cam brakes 
only. 

The brake chamber assembly 
consists of two separate air chambers j 
each having its own application and ЫШ [lir Uf AAAs 

. А | EMEND, 
release mechanism. The difference i summ [ишш] 
between the two chambers із that the ІШІН a 
service chamber applies the brake Бу air 
pressure and releases it by spring 
pressure. The spring brake chamber 
applies the brake by spring pressure and 
releases it by air pressure. 

During normal driving (brakes 
released), the service brakes are held 
released by the diaphragm return spring 
in the service air chamber assembly. Air 
reservoir pressure against the spring 
brake chamber piston and diaphragm 
holds the parking emergency spring 
compressed. 

During normal braking (service 
brakes applied) air pressure from the 
brake valve working against the service 
brake diaphragm applies the brakes. Air 
reservoir pressure in the spring brake 
chamber holds the parking-emergency 
spring compressed. Normal service 
brake operation is not affected by the 
spring brake. 

During parking or an emergency FIG. 1 МОМ Stopgard Brake Operation 


NORMAL DRIVING 


А SAFE LEVEL OF AIR PRESSURE WITHIN THE 
SYSTEM HOLDS SPRING BRAKES RELEASED, 
BUT ALWAYS READY FOR PARKING OR EMER- 
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NORMAL SERVICE BRAKE 


WITH THE SEPARATION OF THE TWO UNITS, 
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THE OPERATION OF THE NORMAL SERVICE 
BRAKE. 


4 


PARKING BRAKES 


A FINGER-TIP CONTROL IN THE CAB TO EX- 

HAUST AIR PRESSURE WITHIN THE SPRING 
BRAKE GIVES THE DRIVER FOOLPROOF AND 
POSITIVE PARKING BRAKES. 


EMERGENCY BRAKES 


THE SPRING BRAKES ARE INSTALLED TO OP- 
ERATE AUTOMATICALLY UPON LOSS OF AIR 
PRESSURE. 


MANUAL RELEASE 


THE BUILT-IN MANUAL RELEASE ALLOWS 
EASY RELEASE TO RELINE BRAKES OR 
MOVE THE VEHICLE IN THE ABSENCE OF 
AIR PRESSURE. 
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FIG. 2 МОМ Stopgord Broke—Disossembled View 


brake application, air is exhausted from 
the spring brake chamber. This permits 
the parking-emergency spring to 
expand, moving the spring brake piston 
and the service brake push rod against 
the slack adjuster assembly to apply the 
brakes. 

Loss of system air pressure at the 
spring brake chamber will result in 
automatic application of the brakes. In 
the event it is necessary to move the 
vehicle before air pressure can be 
restored, the parking-emergency spring 
must be manually compressed. The 
procedure for manually releasing and 
then resetting the spring brake after 
repairs have been performed follows. Do 
not drive vehicle until the air system is 
repaired. 


PARKING BRAKE AIR RELEASE 


The air system on all vehicles with 
spring actuated rear wheel parking 
brakes is equipped with a Schrader valve 


for connection to an outside air supply. 
This valve permits the system to be 
recharged with air from an outside 
source, releasing the spring actuated 
parking brakes. The vehicle may then be 
towed in an emergency. 

An outside air source can be used 
only if protected system is in operating 
condition. 

A Schrader valve is located on the 
outboard side of the left side air tank for 
L-Series, on the protected air tank on C- 
Series and on the air manifold under the 
right front side of the cab (just above the 
right headlight) on the WWT-Series. If 
an auxiliary air source is not available 
and normal air pressure cannot be 
restored, the parking brake must be 
manually released. 

PARKING BRAKE MANUAL 
RELEASE AND RESETTING 


1. TO RELEASE: Block the wheels to 
prevent the vehicle from moving. 
2. Remove (unscrew) the breather cap. 
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3. Using a 15/16 inch wrench, unscrew 
the release bolt (Fig. 3) 
approximately 30 turns until the 
brake shoes release from the drum. 
If the release bolt binds, apply rust 
penetrant (COAZ-19A501-A) ог 
equivalent and allow it to soak into 
the threads. 

4. TO RESET: If the release bolt 
threads are dry, coat the bolt with 
chassis lubricant. Screw the release 
bolt down into the unit until the nut 
bottoms against the case. Torque the 
nut to 50 ft-lbs. 
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FIG. 3 Parking Brake Manual 
Release 


REMOVAL AND INSTALLATION 


COMPLETE UNIT 


Removal 

1. Exhaust all air from the system. 

2. Disconnect all air lines from the 
brake air chambers. 


3. Follow manual release instructions. 

4. Remove the cotter pin from the 
clevis yoke pin and remove the clevis 
yoke pin. 

5. Using а 15/16 inch wrench, remove 


the mounting stud nuts and lock 
washers. Remove the actuating unit. 

Installation 

l. Position the assembly on its 
mounting bracket. 

2. Using a 15/16 inch wrench, install 

the two retaining bolts and lock 

washers. Torque the nuts to 150 ft- 
lbs. 

Position the push rod yoke to the 

slack adjuster, insert the clevis yoke 

pin and install the cotter pin. 

4. Tighten the push rod yoke lock nut. 

5. Reset the parking brake as described 
under Parking Brake Manual 
Release and Resetting. 

6. Connect the air lines to the brake air 
chambers. Charge the system and 
check for air leaks and proper 
operation. Refer to Part 12-40 and 
check adjustment of push rod travel. 


SERVICE BRAKE DIAPHRAGM 


Removal 

1. Follow Manual Release procedure. 

2. Exhaust all air from the system and 
disconnect the air lines from the 
brake chambers. 

3. Holding the spring brake chamber 
with one hand, loosen the clamp ring 
retaining bolt nuts on the service 
brake chamber (Fig. 4). 


ө 


4. Remove the clamp ring and lift the 
spring brake chamber away from the 
service brake chamber. 

5. Remove the service brake 
diaphragm. 

6. Inspect the diaphragm, return 
spring, service piston and the inside 
of the exposed chambers. Replace 
any worn or damaged parts. 


Installation 

1. Position the diaphragm over the 
service piston and return spring 
while checking alignment of the 
return spring to the chamber and 
piston. 

2. Position the spring brake chamber 
on the diaphragm in the position as 
it was removed. Hold the two units 
together while installing the clamp 
ring. 

3. Tighten the clamp nuts to 25-35 ft- 
lbs torque. Check all around the 
clamp ring to further insure proper 
actuator alignment and clamp 
seating. Using a soft hammer, tap 
the circumference of the clamp ring 
to further insure proper seating and 
retorque the clamp nuts to 25-35 ft- 
Ibs. 

4. Manually reset the parking (spring) 
brake (step 4 under Parking Brake 
Manual Release and Resetting). 

5. Connect both air lines; then, operate 
both the spring brake and parking 
brake several times to insure proper 
operation. 

6. With both brake chambers 
pressurized, soap test the clamp ring 
area to verify leak-free assembly; 
then, exhaust pressure in the service 
brake only and recheck torque on 
the clamp ring nuts. 


< Оз. H2003-B 
FIG. 4 Removing Service Brake 
Clamp Ring Retaining 
Bolt Nuts 


FIG. 5 Spring Brake Unit Positioned 
on Press 
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SPRING (PARKING) BRAKE 
DIAPHRAGM 


Removal 


1. 


Follow instructions (steps 1 through 
4) under Service Brake Diaphragm 
Removal. Be sure that the parking 
brake is manually released. 
Place the spring brake unit in a 
hydraulic press, using a slit tube and 
flat plate as shown in Figure 5. The 
slit tube can be fabricated locally 
using а 5 inch length of heavy 4 inch 
outside diameter pipe. The press 
ram must have a minimum of 8 
inches of travel available after it has 
contacted the flat plate. 
Take up very light pressure by the 
ram on the flat plate. Leave the press 
ram in this position and remove the 
clamp ring nuts (Fig. 6) and the 
clamp ring. 
Very slowly release pressure on the 
press ram. At this point, there 
should be no outward pressure from 
within the actuator and the ram and 
plate should separate almost at once. 
However, if tension remains 
between the press ram and the plate, 
either the unit is not fully manually 
released, or damage has occurred in 
the release mechanism. If the unit is 
released, but pressure is present, 
continue to relax the press slowly 
until the parking brake spring is 
fully extended and all parts are free. 
Lift off the head-spring-piston sub- 
assembly (Fig. 7). Treat this sub- 
assembly with caution as the 
powerful parking brake spring is 
caged between the piston and head. 
Remove the parking brake 
diaphragm (Fig. 8). While the 
diaphragm is removed, inspect the 
inside of the flange case, return 
spring, push rod plate, screw and 
guide rings. (If service is required on 
any of these parts, refer to Parking 
(Spring) Brake Air Chamber and 
Spring Disassembly and Assembly). 
Be sure that the screw holding the 
push rod plate to the push rod is very 
securely tight (Fig. 9). Clean all 
exposed parts. 


FIG. 6 Removing Spring Brake 


Installation 


Check alignment of the return 
spring, position the diaphragm on 
the flange case, and place the 
parking brake spring and piston sub- 
assembly over the diaphragm (Fig. 
T). Check for straight alignment of 
all parts and place the unit in a press 
with the split tube and flat plate in 
position on the case (Fig. 6). 
Apply very light pressure to the 
plate with the press ram and 
reinstall the clamp ring (Fig. 6). 
Tighten the clamp ring nuts to 25-35 
ft-lbs torque, and using a soft 
hammer, tap the circumference of 
the clamp ring to further insure 
proper seating. Retorque the clamp 
ring nuts to 25-35 ft-lbs. 

With the assembly still in the press, 
attach a shop air line with 100-125 
psi pressure to the spring brake inlet 
(Fig. 10). If a leak is discovered, 
disassemble unit, reposition parts 
and reassemble. If a leak still exists, 
change diaphragm. After passing 
the leak test, retighten the clamp 
ring nuts to 25-35 ft-lbs. torque. 
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Chamber Clamp Ring 


Also, install the second nut on each 
clamp ring bolt to form a secure 
lock. 

Install the spring brake chamber 
assembly on the vehicle following 
the instructions under Service Brake 
Diaphragm Installation. 


FIG. 7 Removing Parking (Spring) 


Brake Sub-Assembly 


FIG. 8 Removing Parking (Spring) 
Brake Diaphragm 
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FIG. 9 Installing Push Rod Plate 
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FIG. 10 Testing Spring Brake 
Diaphragm for Leaks 
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DISASSEMBLY AND ASSEMBLY 


SPRING (PARKING) BRAKE AIR 
CHAMBER 


Disassembly 

1. Remove the spring brake section 
from the vehicle as described in steps 
1 through 4 under Service Brake 
Diaphragm Removal. 

If a broken power spring is 
suspected, confirmation can usually be 
made by screwing the release bolt all the 
way into the unit and vigorously 
shaking the assembly. Noticeable 
rattling from within the head end of the 
assembly normally confirms a fractured 
spring. Further evidence would be 
supplied by only light resistance when 
screwing the release hold down. 

Even though a broken spring may 
have been confirmed, it is important to 
manually release the actuator again 
before further disassembly. 

2. Remove the lock pin from the 
release bolt, using a 1/8 inch 
diameter punch (Fig. 11). 

3. Remove the head-spring-piston sub- 
assembly from the flange case by 
following step 2 through step 5 of 
Spring (Parking) Brake Diaphragm 
Removal. 

4. Position the head-spring-piston 
assembly in a press as shown in 
Figure 12. (It is important to 
position one 4 inch diameter, 
approximately 3-4 inch length slit- 
tube under the assembly supporting 
the piston and another 4 inch 
diameter, 4-6 inch length slit tube 


over the assembly between the head 
and the flat plate under the press 
ram. Without these tubes, the final 
safe disassembly cannot be 
accomplished). After the press ram 
touches the plate, the ram must be 
able to travel a minimum of 8 inches 
away from the assembly. Without 
this length of travel available, the 
spring will not completely relax. 


5. Check the assembly for straight 


alignment in press and take up very 
light pressure on the press ram. 


6. Using a screwdriver, pop off the 


piston plug in the center bottom of 
the piston (Fig. 13). 


7. Using a long, broad-bit screwdriver 


unscrew the release bolt (Fig. 14) 
until it falls free. If the release bolt 


H2010-B 


FIG. 11 Removing Lock Pin from 
Release Bolt 


resists removal, take up slightly 
more pressure on ram. 


8. With release bolt removed, 


gradually relax the ram (Fig. 15) 
until head loses contact with press 
ram (Fig. 16). 


9. After disassembly all parts should be 


thoroughly washed in clean solvent 
and visually inspected for wear and/ 
or damage. Replace any parts as 
required. 


FIG. 12 Spring Brake Sub-Assembly 
Positioned in Press 
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Assembly 


I. 


Prior to reassembly of the head- 
spring-piston sub-assembly, 
generously apply Chassis Lubricant 
(COAZ-19A501-A) to the inside of 
the head centerwell, the outside of 
the piston shank, the inside of the 
piston shank, and to the release bolt. 
Place the slit-tube on the press base 
and position the parts on top in the 
following order: piston thrust 
washer (late models use a spring 
shield cup in place of this thrust 
washer), spring, thrust washer, and 
head—followed by the second slit- 
tube and the flat plate (Fig. 17). 
Check straight up-and-down 
alignment of all parts and standing 
to the side of the press, take up 
tension very slowly on the press ram 
(Fig. 15). Check alignment 
continually as straight-in 
reassembly is important. If 
misalignment occurs, relax press 
and begin compression of spring 
again. 

With the spring completely 
compressed between the piston and 
head and with the piston bottomed 
up inside the head, replace the 
release bolt up through the piston 
shank (Fig. 14). 

Screw the bolt in until 
approximately 3 inches of the bolt 
extends through the head insert 
(Fig. 12). 

Relax tension on the press ram 
slowly until the parts separate from 
the ram. 

Remove the sub-assembly from the 
press and replace the release nut on 
the release bolt. Lock it in place with 
the lock pin (Fig. 1). 

Replace the piston plug in the center 
hole of the piston. Firmly tap the 
center of the plug with a hammer so 
that it moves over-center to a flat 
position (Fig. 18). 


FLANGE CASE 


Disassembly 


1. 


Follow step 1 through step 5 of 
Spring (Parking) Brake Diaphragm 
Removal. 

With left hand holding the large 
push rod plate (Fig. 6), remove the 
screw holding the plate to the push 
rod. If the screw resists removal, it 
may be necessary to use a pair of 
padded pliers to securely hold the 
push rod from turning (Fig. 19). Use 
caution when finally unscrewing the 
screw for the push rod plate retains 
the return spring under light 
tension. 


3; 


4. 


Remove all parts from the flange 
case and wash them thoroughly. 
Remove the guide rings (Fig. 20) 
and the push rod seal. This seal can 
best be removed by inserting a small 
bladed screwdriver behind the seal 
in the groove (Fig. 21) and very 
carefully prying the seal out of the 
groove. 


Assembly 


1. 


Clean the seal groove in the case, 
lightly lubricate groove, lubricate a 
new push rod seal, and reinsert the 
seal into the groove carefully so as 
not to damage it. Seat the seal in the 
groove by running your finger 
around the inside diameter. 
Replace the guide rings on both 
sides of the seal (Fig. 20). The widest 
flange side always faces away from 
the seal. 


FIG. 13 Removing Piston Plug 
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FIG. 14 Removing Release Bolt 


Install the smaller push rod plate 
back on the push rod if it was 
removed and securely lock it with 
the screw. Take care not to mark or 
damage the surface of the push rod. 
Lubricate the tip of the push rod and 
insert it through the seal from the 
service brake side of the case. 
Place the case and push rod sub- 
assembly on any 3 inch diameter 
support on a work bench. Install the 
return spring in the case and 
compress the spring enough with the 
large push rod plate to be able to 
reinstall the screw through the plate 
and into the push rod. 

The screws holding the two plates to 


the push rod must be very securely tight. 


To properly tighten both screws, grip 


outside diameter of the bottom plate 
with a smooth-jaw vise and securely 
tighten the screw holding the upper, 
largeplate. This will tighten both screws 
at the same time. 


5. 


Check alignment of the return 
spring in the flange case and to the 
large push rod— straightness is 
important (Fig. 22). 

Inspect the diaphragm before 
further assembly and replace if 
worn, damaged, or over one (1) year 
old. 

Follow step 1 through step 4 of 
Parking (Spring) Brake Diaphragm 
Installation to reassemble the flange 
case to the head-spring-piston sub- 
assembly. 
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FIG. 15 Relaxing Press Ram 
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FIG. 22 Push Rod Piston and Return 
Spring Assembled in Case 
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FIG. 16 Press Ram Fully Released FIG. 19 Removing Push Rod Plate 
Retaining Screw 


FIG. 20 Removing Guide Rings and 
Seal 


c M 
FIG. 17 Assembling Spring 
Components in Head 


т 
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FIG. 21 Removing Push Rod Seal 
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FIG. 18 Installing Piston Plug 
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PART 12-85 Parking Brake — MGM Shortstop — 
Rear Wheels, Air 


Applies To 600 Thru 900 Series Trucks with Wedge Brakes 
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DESCBIPTION с асаа наз 
SHORTSTOP UNIT ONLY 


Manual Release .................. 


DESCRIPTION 


BREATHER CAP FILTER 


MGM SHORTSTOP SYSTEM WASHER ANTI-EXPLOSION 


The Shortstop parking and 
emergency brake system is available on 
trucks equipped with the Bendix DELRIN GUIDE 
Twinplex-wedge-type air brake. 

Shortstop spring brake units provide 
mechanical spring actuation of the 
Twinplex wedge brakes whenever air 
pressure fails. During normal operation, CASE 
the Shortstop power spring is held 
compressed by system air pressure 
under the piston in the unit (Fig. 1). 

For parking operation, a control 
valve is provided in the cab. Pulling the 
valve knob out will release the air from 
the Shortstop pressure chamber, PUSH ROD 
allowing the spring pressure to apply the 
brakes. The spring will be compressed 
again and the brakes released as soon as 
the parking valve is pushed in and/or 
system air pressure is restored by the PLATE 


compressor. ©) 
The air system on all vehicles with 


spring actuated rear wheel parking 
brakes is equipped with a Schrader 
valve for connection to an outside air 


supply. This valve permits the system to A к 
һе recharged with air from ап outside У 

Source, releasing the spring actuated 

parking brakes. The vehicle may then be 

towed in an emergency. An outside air CLAMP RING 


source can be used only if protected CESMEER 
system is in operating condition. 
Schrader Valve Location 

The Schrader valve is located on the 
protected air tank on F-, B-and C-Series 
vehicles. On W-and WT-Series trucks, 
the Schrader valve is located on the air PISTON 
manifold under the right front side of 
the cab (just above right headlamp). All LOCKNUT 
L-Series have Schrader valve located on H1420.D 
the outboard side of the left side air 
tank. FIG. 1 MGM Shortstop Brake—Sectional View 
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ADJUSTMENTS 


SPRING BRAKE MANUAL 
RELEASE | 


If air pressure fails in the Shortstop 
piston chamber, the power spring 
applies the brakes, and, unless pressure 
can be re-established, the service brakes 
must be released as follows in order to 
move the truck: 

1. Remove the bolt and nut holding the 


cap and filter to the housing (Fig. 1), 
and remove the cap and filter. 


2. Using a 9/16 inch deep socket 


wrench, unscrew the release bolt 
until it turns freely. The brake shoe 
pressure is now released. Follow this 
procedure until all Shortstop units 
are released. 


3. When air pressure has been restored, 


screw the release bolt in until the 


REMOVAL AND INSTALLATION 


COMPLETE UNIT 


Removal 
To remove the complete Shortstop 

unit from the brake assembly proceed as 

follows: 

1. Disconnect all air lines to the unit. 

2. Remove the breather cap and filter 
and unscrew the release bolt 
completely, using a deep-socket 9/ 
16 inch wrench. 

3. Loosen the lock nut on the service 
brake chamber tube (Fig. 1) with a 
drift punch and hammer. 

4. Unscrew the service brake chamber 
and Shortstop assembly from the 
wedge housing and remove. 

Installation 

1. Besure the release bolt is unscrewed 
completely. 


2. Position the Shortstop unit and 
service brake chamber to the wedge 
housing and turn the unit into the 
housing until it bottoms. 

3. Back the unit out less than one turn 
to align hose connections, and 
tighten the lock nut. 

4. Connect the air lines, charge the 
Shortstop chamber with air and 
screw the release bolt in tight. Install 
the cap and filter. 


SHORTSTOP UNIT ONLY 


Removal 

l. Disconnect all air lines to the unit. 

2. Remove the breather cap and filter 
and unscrew the release bolt 
completely, using a deep-socket 9/ 
16 inch wrench. 


lock washer holds it securely. This 
MUST be done to regain Shortstop 
protection. 


3. Removethe clamp ring fastening the 
Shortstop unit to the service brake 
chamber and remove the Shortstop 
unit. 

Installation 

1. Make sure the release bolt is 
completely unscrewed. 

2. Position the Shortstop unit to the 
service brake chamber and install 
the clamp ring. 

3. Connect the air lines, charge the 
Shortstop chamber with air and 
screw the release bolt in tight. Install 
the cap and filter. 


OVERHAUL 


Disassembly 

1. With the unit: removed from the 
vehicle, and using a sharp, thin- 
bladed penknife or screwdriver, 
remove the soft solder from the head 
of the Phillips screw shown in Figs. 
1 and 2. 

2. Position a Phillips head screwdriver 
to the screw and seat it in the screw 
slots with the aid of a light hammer. 

3. Remove the Phillips head screw and 
the pressure plate (Figs. 1 and 2). 

4. Remove the release bolt and the 
washer and insert a screwdriver 
through the release bolt hole. Hold 
the screwdriver firmly against the 
top of the push rod (Fig. 1) and 
charge the spring brake piston 
chamber with air (minimum 70 psi). 


5. Remove the screwdriver and 
unscrew the anti-explosion nut and 
delrin guide washer, using a drift 
punch and hammer. 

6. Exhaust the air pressure. Remove 
the sealant covering and assembly 
snap ring (Figs. 1 and 2) between the 
head and the case. 

Place the spring brake assembly in 
an arbor press prior to final 
disassembly. Press must have 6 inch 
stroke remaining after unit is placed in 
the press. 

7. Take upa slight tension on the press. 
Do not attempt to compress head 
into case. 

8. Using a screwdriver, remove the 
snap ring from the groove in the 
case. 


9. Relax the press slowly. The spring 
will push the head out of the case. If 
the assembly has a broken spring, 
use a cage or screen for protection. 
When the spring is free, remove the 
whole assembly from the press. 

10. Remove the head and the spring 
from the case. 

11. Grasp the piston by its hub and pull 
it straight out of the case. 

12. Wash all parts in a suitable non-oily 
solvent. 

13. Inspect all parts for wear or damage. 
Replace with new parts or refinish 
with emery or crocus cloth, if 
necessary. 

Air Chamber Repair 

1. Clean inside of the service brake 
chamber. If a new boot is required, 
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it should be cemented to the 
chamber tube and allowed to dry at 
least ten minutes (3M Мо. EC-2141 
or EC-1357 Adhesive 
recommended). 

2. Install the piston, making sure the 
wedge shaft fits into the piston seat. 

3. Ifanew diaphragm is to be installed, 
cement the diaphragm to the piston 
and allow to dry at least ten minutes 
(3M No. EC-2141 or EC-1357 
Adhesive recommended). 

4. Install the clamp ring with the 
diaphragm between the service 
brake and spring brake chambers. 
Tighten the clamp ring bolt and nut. 
Tap the circumference of the ring 
with a soft hammer to seat the ring, 
and retighten the bolt and nut. 

5. Connect the air lines, charge the 
spring brake with air and screw 
down the release bolt and washer. 

6. Install the breaker cap and new 
polyurethane filter, securing them 
with the bolt and nut furnished. 
Actuate the spring brake several 
times to check operation. Actuate 
the service brake several times to 
check operation. 

Assembly 
Before assembly, check all parts to 

be sure they are perfectly clean. Then 

apply a low temperature moly-type 
lubricant to all inside surfaces. 


SPRING 
2A466 


PISTON 
2A464 


SEAL 
28028 


MAIN SEAL 
(WIPER) 
28028 


CHAMBER 
2A463 


LOCKNUT 
2B001 


ре 


Lightly lubricate the seal groove іп 
the piston with a low temperature 
moly-type lubricant. Repeat the 
procedure for the collar seal and 
push rod seal (Figs. 1 and 2). 

If removed from the piston, the push 
rod is installed by working the 
flanged end through the seal in the 
center of the piston. 

Install the piston assembly in the 
case, starting the piston at a 45 
degree angle. Slowly bring the piston 
hub up to 90 degrees and install the 
push rod in the seal. 

Install the spring on the piston and 
the head on the spring. 

Place the assembly in an arbor press 
and slowly compress the spring. Use 
care, making sure the piston hub 
enters the head opening correctly. 
Continue to compress the assembly, 
making sure the lip of the head seats 
against the shoulder of the case 
correctly. 

Install the snap ring. Tap both ends 
of the snap ring to insure complete 
seating. 

Relax the press pressure and remove 
the assembly from the press. 

Using a screwdriver through the 
release bolt hole, press down firmly 
on the push rod while charging the 
cylinder with air (minimum 70 psi). 
Remove the screwdriver and install 


ANTI-EXPLOSION NUT 


DELRIN GUIDE WASHER 
2A471 


2A470 
DIAPHRAGM 
2325 


PISTON 
2A465 


FIG. 2 MGM Shortstop Brake—Disassembled View 


CLAMP RING 


the guide washer on the insert in the 
piston hub. Tighten the washer to 30 
ft-Ib. Make the following air leak 
tests: 


Checking For Air Leaks 


L. 


RELEASE BOLT 


Charge the unit with air. Apply oil 
around the guide washer. If bubbles 
appear, replace the main seal. 
Charge the unit with air. Apply oil 
around the push rod in the 
diaphragm end of the case. If 
bubbles appear, replace the push rod 
seal. 

Install the pressure plate on the push 
rod. Use emery cloth to smooth 
burrs off the head of the Phillips 
head screw, if present. 

Clean the snap ring groove area with 
solvent and apply a sealant to cover 
the snap ring (Fig. 1). If possible, 
allow the sealant to dry overnight 
before installing the unit on the 
truck. 


SNAP RING 
2A 489 


POLYURE THANE 
FILTER 


PUSH ROD 
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PART 12-86 Parking Brake — MGM Low Profile - 


Rear Wheels 


Air 


Applies to LT-Series with 30,000, 34,000 and 38,000 Lb. (34,000 Lb. Suspension) Axles and Wedge Brakes 


AIR CHAMBERS 


Disassembly and Assembly . . . 


Removal and Installation 


BREATHER (AIR) FILTER 
Removal and Installation 


DESCRIPTION AND OPERATION 


The MGM Low Profile brake 
chamber assembly is used as a rear 
wheel service brake chamber, a spring 
applied parking brake and an emergency 
brake in case of air pressure loss (Fig. 1). 

The brake chamber assembly 
consists of two separate air chambers 
each having its own application and 
release mechanism. The difference 
between the two chambers is that the 
diaphragm type service chamber applies 
the brake by air pressure and releases it 
by spring pressure. The piston type 
spring brake chamber applies the brake 
by spring pressure and releases it by air 
pressure. 

During normal driving (brakes 


released), the service brakes are held 
released by the diaphragm return spring 
in the wedge assembly. Air reservoir 
pressure against the spring brake 
chamber piston holds the parking- 
emergency spring compressed. 

During normal braking (service 
brakes applied) air pressure from the 
brake valve working against the service 
brake diaphragm applies the brakes. Air 
reservoir pressure in the spring brake 
chamber holds the parking-emergency 
spring compressed. Normal service 
brake operation is not affected by the 
spring brake. 

During parking or an emergency 
brake application, air is exhausted from 
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the spring brake chamber. This permits 
the parking-emergency spring to 
expand, moving the spring brake piston 
and the service brake push rod against 
the wedge assembly to apply the brakes. 

Loss of system air pressure at the 
spring brake chamber will result in 
automatic application of the brakes. In 
the event it is necessary to move the 
vehicle before air pressure can be 
restored, the parking-emergency spring 
must be manually compressed. The 
procedure for manually releasing and 
then resetting the spring brake after 
repairs have been performed follows. Do 
not drive vehicle until the air system is 
repaired. 
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FIG. 1 MGM Low Profile Brake—Sectional View 


12-86-02 


ADJUSTMENTS 


PARKING BRAKE AIR RELEASE 


The air system on all vehicles with 
spring actuated rear wheel parking 
brakes is equipped with a Schrader valve 
for connection to an outside air supply. 
This valve permits the system to be 
recharged with air from an outside 
source, releasing the spring actuated 
parking brakes. The vehicle may then be 
towed in an emergency. 

An outside air source can be used 
only if protected system is in operating 
condition. 

A Schrader valve is located on the 


outboard side of the left side air tank. If 
an auxiliary air source is not available 
and normal air pressure cannot be 
restored, the parking brake must be 
manually released. 


PARKING BRAKE MANUAL 
RELEASE 


1. Block the wheels to prevent the 
vehicle from moving. 

2. Using a 3/4 inch deep socket, 
unscrew the release bolt (Fig. 1) 
approximately 1 3/4 inches. Do not 
use an air impact wrench since this 
will damage the assembly. 


PARKING BRAKE MANUAL 
RESETTING 


1. If the breather cover and filter are 
loose, tighten the breather cover 
retaining screw. 

2. Using a 3/4 inch deep socket, screw 
the release bolt until the nut securely 
butts the flat washer against the 
breather cover. Torque the drive nut 
30-35 in-Ibs. Do not over torque the 
nut or use an air impact wrench 
since this will damage the assembly. 
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REMOVAL AND INSTALLATION 


AIR CHAMBERS 


Removal 

1. Manually compress the parking- 
emergency spring by unscrewing the 
release bolt as outlined under 
Manual Release. 

2. Remove air hoses from the assembly 

after exhausting system air 
pressure. 

3. Disengage the spanner nut retaining 
washer from the spanner nut, loosen 
the spanner nut and remove the 
assembly. 


Installation 

1. Make sure the parking-emergency 
spring is compressed and the 
spanner nut is screwed onto the 
chamber tube as far as it will go (to 
end of threads). 


2. Install a new spanner nut washer 
with raised part of washer toward 
the plunger housing, and screw the 
assembly into the housing until it 
bottoms. 

3. If necessary, back chamber out not 
more than one full turn to align 
chamber for connecting air hoses. 

4. Connect all air lines to chamber, 

charge system with air and screw the 

release bolt in as outlined under 

Manual Resetting. 

Apply parking brake. 

6. Engage raised part of spanner nut 
washer in slot of plunger housing 
and tighten the spanner nut using 
either of the following procedures: 
a. Torque spanner nut to 150 ft-Ibs. 
b. Hand tighten spanner nut and 

then using a drift and hammer 


сл 


advance (tighten) it 1 1/2 teeth. 


7. Bend spanner nut washer into one of 


the nut slots and release the parking 
brake. 


8. Check all connections for leaks. 
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OVERHAUL 


The parking brake air chamber is 
serviced as an assembly only and should 
not be disassembled except for 
performing the following maintenace: 

Replace or clean the breather (air) 
filter each 50,000 miles or one (1) year 
during on-highway operation and each 
24,000 miles during off-highway 
operation. If cleaning is performed, use 
isopropyl alcohol and dry with 
compressed air. Do not operate vehicle 
without a breather ccover or filter. 

Replace the service brake 
diaphragm each 50,000 miles or one (1) 
year. 

BREATHER (AIR) FILTER 


Removal and Installation 

1. Build up system air pressure to 
governor cut-out to insure full 
compression of the parking- 
emergency spring. 

2. Using a 3⁄4 inch deep socket, 
unscrew the release bolt (Fig. 1) 
approximately 1 inch. 

3. Remove the breather cover retaining 
screw. 

4. Remove the breather filter by 
carefully stretching it over the cover. 

5. Reinstall a new or cleaned filter. 

6. Position the cover on the top of the 
housing cylinder and install the 
cover retaining screw. Screw the 
release bolt in until the nut securely 
butts the flat washer against the 
cover. Torque the nut 30-35 in-lbs. 
Do not over torque the nut or use an 
air impact wrench since this will 


damage the assembly. 

The filter and cover must be 
replaced if damaged. Cover replacement 
requires removal of the release bolt 
drive nut retaining pin and drive nut. 


SERVICE AIR CHAMBER 


Disassembly 

1. Manually compress the parking- 
emergency spring by unscrewing the 
release bolt as described under 
Manual Release. 

2. Scribe a locating mark on the spring 

brake, clamp ring and service air 

chambers to permit reassembly in 
the same position. 

Remove the breather (air) filter. 

4. Remove the clamp ring and separate 
the two chambers. Do not attempt to 
disassemble the spring brake 
chamber. 

5. Remove the diaphragm, piston and 
piston boot from the service air 
chamber (Fig. 2). 

Assembly 

1. Clean inside of the service brake 
chamber. If a new boot is required, 
it should be cemented to the 
chamber tube and allowed to dry at 
least ten minutes (3M No. EC-2141 
or EC-1357 Adhesive 
recommended). 

2. Install the piston, making sure the 
wedge shaft fits into the piston seat. 

3. Ifa пем diaphragm is to be installed, 
cement the diaphragm to the piston 
and allow to dry at least ten minutes 


te 


(3M No. EC-2141 or EC-1357 
Adhesive recommended). 

4. Position the service air chamber to 
the spring brake chamber aligning 
the scribe marks made before 
disassembly. Install the clamp ring 
with the diaphragm between the 
service brake and spring brake 
chambers. Tighten the clamp ring 
bolt and nut. Tap the circumference 
of the ring with a soft hammer to 
seat the ring, and retighten the bolt 
and nut. 

5. Connect the air lines, charge the 
spring brake with air and screw 
down the release bolt and washer. 

6. Install the breather cover and new 
polyurethane filter. Actuate the 
spring brake several times to check 
operation. Actuate the service brake 
several times to check operation. 
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FIG. 2 MGM Low Profile Service 
Air Chamber—Disassembled 
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PART 12-87 Parking Brake — Anchor Lok — 
Rear Wheels, Air 


Applies to C-, L-, W- and WT-Series with Cam-T ype Brakes 
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AIR CHAMBER 
Disassembly and Assembly 


DESCRIPTION 
PARKING BRAKE (MANUAL RELEASE) 


Removal and Installation Adjustment 
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DESCRIPTION 


The Anchorlok service and spring 
(parking) brake assembly is used on W- 
Series trucks with S-cam brakes. 

The brake chamber assembly 
consists of two separate air chambers. 
Each chamber has its own diaphragm 
and push rod (Fig. 1). The service brake 
chamber applies the brake by air 
pressure and is released by spring 
pressure when air is exhausted. The 
parking or emergency brake is applied 
by spring pressure and is released by air 
pressure. 


. NORMAL DRIVING 
HOLDS IT READY 


3. PARKING BRAKES 
CAVE ENUM, OF THE DASH CONTROL 


RA fi TING THE 
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EMERGENCY BRAKES 


THE SPRING BRAKE CAN BE INSTALLED 


URE 
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FOR PARKIN 
OR EMERGENCY APPLICATION. 
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The diaphragms should be replaced 
every 50,000 miles or each year. 

The air system on all vehicles with 
spring actuated rear wheel parking 
brakes is equipped with a Schrader valve 
for connection to an outside air supply. 
This valve permits the system to be 
recharged with air from an outside 
source, releasing the spring actuated 
parking brakes. The vehicle may then be 
towed in an emergency. 

Outside air source can be used only 
if protected system is in operating 


condition. 

On W and WT-Series trucks, the 
Schrader valve is located on the air 
manifold under the right front side of 
the cab (just above right headlamp). 


2. NORMAL SI SERVICE BRAKE 


OPER 


SERING BRAKE DOES NOT APPLY 
WITH NORMAL SERVICE BRAKE 
APPLICATION, AS AIR PRESSURE 


KEEPS THE SPRING CAGED. 


4. MECHANICAL RELEASE OR \--{]- +} C——r$ ^ 


MAINTEN. 


REMOVE RELEASE STUD ASSEMBLY FROM 


CARRYING POCKET. 


FIG. 1 Anchorlok Brake Operation and Mechanical Release 
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ADJUSTMENTS 


MANUAL (MECHANICAL) 
RELEASE OF PARKING BRAKE 


If necessary to move the vehicle after 
an emergency application (before air 
pressure can be restored), the 
emergency-parking spring can be 
compressed mechanically to release the 
brake as follows: A release stud (spring 
caging tool) is attached to each brake 
chamber assembly. 


PARKING BRAKE—ANCHORLOK—REAR WHEELS, AIR 


Remove the release stud tool and 
nut from the carrying pocket on the 
chamber assembly. Remove the access 
plug from the end of the spring 
chamber. Insert the release stud through 
the opening in the chamber and into the 
spring pressure plate (Fig. 1). Turn the 
release stud one-fourth (1/4) turn to 
engage the tangs on the release stud into 
the slot in the pressure plate. Install the 
nut on the release stud. Be sure the tang 
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on the release stud stays engaged with 
the slot on the pressure plate while 
installing the nut. Tighten the nut with 
the wrench to compress the spring. 
Continue turning the nut until the 
spring is fully caged. 

Do not loosen or remove the release 
stud and nut unless the brake chamber 
is completely assembled and is securely 
clamped. 


REMOVAL AND INSTALLATION 


AIR CHAMBER ASSEMBLY 


Removal 

1. Release all the air from the system, 
and then disconnect the air lines 
from the brake chamber. 

2. Mechanically cage (compress) the 
parking brake spring (Fig. 1). 

3. Disconnect the push rod yoke from 
the slack adjuster. 


4. Remove the mounting nuts and 
remove the brake chamber. 


Installation 

1. Position the brake chamber 
assembly on the mounting bracket 
and install the attaching nuts. 

2. Connect the push rod yoke to the 
slack adjuster. 


3. Connect the air lines to the brake 
chamber and build up the air 
pressure. 

4. Reset the parking brake. 


DISASSEMBLY AND ASSEMBLY 


AIR CHAMBER DIAPHRAGM 
REPLACEMENT 


The service and/or parking brake 
diaphragm can be replaced without 
removing the brake unit from the 
vehicle as follows: 

Disassembly 
Refer to Fig. 2. 

1. Compress (cage) the parking brake 
spring as described under 
Mechanical Release of Parking 
Brake. 

2. Remove the parking brake housing- 
to-adapter clamp. 

3. Remove the parking brake housing, 
spring and pressure plate as an 
assembly (the spring, spring housing 
and pressure plate are serviced as an 
assembled unit). 

4. Remove the parking brake 
diaphragm. 

5. Remove the adapter-to-service 
chamber clamp. 

6. Remove the adapter and the service 
brake diaphragm. 


. CLEVIS ASSEMBLY 

. SERVICE BRAKE HOUSING 

. SERVICE BRAKE DIAPHRAGM RETURN SPRING 

. PUSH ROD ASSEMBLY 

. ADAPTER-TO-SERVICE BRAKE CHAMBER CLAMP 
. SERVICE BRAKE DIAPHRAGM 

. PUSH ROD PLATE 

. ADAPTER 
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. PARKING, BRAKE CHAMBER-TO-ADAPTER CLAMP 


6 

19 18 17 16 
10. PRESSURE PLATE (SERVICED 
11. COMPRESSION SPRING AS ONE 
12. PARKING BRAKE CHAMBER ) ASSEMBLY) 


13. RELEASE STUD ACCESS PLUG 

14. PARKING BRAKE DIAPHRAGM 

15. ADAPTER PUSH ROD 

16. PARKING BRAKE DIAPHRA GM RETURN SPRING 
17. RELEASE STUD ASSEMBLY 

18. O-RING 


19. NYLOK SCREW H1833-A 


FIG. 2 Anchorlok Brake Ports Identification 
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PARKING BRAKE—ANCHORLOK—REAR WHEELS, AIR 
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Assembly 


l. 


Position a new service brake 
diaphragm squarely on the service 
brake body. Position the adapter 
assembly on the service brake body 
and install the adapter-to-service 
brake chamber clamp. Tighten the 
clamp bolts evenly. 


2. Position a new parking brake 


diaphragm squarely on the adapter 
housing. Position the parking brake 
housing, spring and pressure plate 
assembly on the adapter housing 
and install the retaining clamp. 
Tighten the clamp bolts evenly. 


3. Charge the air chambers with air 


and check for leaks. 

Remove the parking brake release 
stud and nut. Replace the release 
stud and nut in the storage location 
provided on the brake chamber. 
Install the access plug in the parking 
brake chamber. 
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PART 13-01 General Steering Service 


COMPONENT INDEX 
Applies to Models as Indicated 


CONTROL VALVE 
Cleaning and Inspection 
POWER CYLINDER 


POWER STEERING 
Preliminary Checks 
POWER STEERING PUMP 
Cleaning and Inspection 
Flow and Pressure Tests 
(Ford-Thompson) 
Flushing the System 
(Ford-Thompson) 
SPECIFICATIONS 
STEERING GEAR 


Cleaning and Inspection 


Lubricant Checking Procedure 


TESTING 


When diagnosing steering problems, 
refer to the Truck Diagnosis Manual for 
the detailed information on the items 
that could be causing the problem. The 
following preliminary checks should be 
made before proceeding with other 
diagnosis checks. 


POWER 
STEERING—PRELIMINARY 
CHECKS 


These important preliminary checks 
should always be made before 
performing any power steering 
operations. When performing any 
service operations on power steering 
systems which necessitate hose 
disconnecting, make certain the hoses 
are tagged prior to removal. It is 
important that the hoses are 
reconnected to their correct ports to 


E All Models 
F-100-350, 


Econoline 
Bronco 4 x 4 
F-500-750 
L-800-9000 


01-01 


14 


preclude damage to the system. 
PUMP BELT CHECK 


If the pump belt is broken or worn, 
replace it with a new belt. Use only the 
specified type of belt. Check the belt 
tension. An excessively tightened belt 
causes serious pump wear, and an 
excessively loose belt results in squeal. 
Refer to the appropriate power steering 
section for belt adjustment. 


AIR BLEEDING 


Air in the power steering system 
(shown by bubbles in the fluid) should 
be bled. Bleeding the air from the power 
steering fluid is done by exercising the 
power steering components. After 
making sure that the reservoir is filled to 
specification (the fluid must be at 
normal operating temperature when the 


LN-500-9000 
NT-800-9000 
CT-500-900 

W-WT-9000 


-l со 


sau wa wa us p [s us o was [o 
A page number indicates that the item is for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s) listed. 


INLET 


PUMP OUTLET HOSE 


FITTING Tool—T56L-33610-D 


SHUT-OFF 
VALVE 


OUTLET 
HOSE 


PUMP TO CONTROL 


VALVE HOSE G1561-A 


FIG. 1 Pressure Test—Non Integral 
Steering Gears 
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check is made), turn the steering wheel 
through its full travel three or four 
times. Do not hold the wheels against 
their stops. Recheck the fluid level. 


FLUID LEVEL CHECK 


Run the engine until the fluid is at 
normal operating temperature. Then 
turn the steering wheel all the way to the 
left and right several times. Make sure 
that the wheels are in the straight ahead 
position, then shut off the engine. 

Check the fluid level in the power 
steering reservoir on Ford-Thompson 
pumps. The level must show on the 
cross hatching between the bottom of 
the dipstick and the full mark. If the 
level is low, add power steering fluid 
D2AZ-19582-A. Do not overfill the 
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reservoir. Remove excess fluid with 
suction device. 


FLUID LEAK CHECK 


1. If the power steering fluid does not 
already include dye, premix one 
teaspoonful of oil-soluble aniline dye 
with 2 pints of power steering fluid. 
Then refill the reservoir with the dye 
solution. 

2. With the engine running at idle 
speed, turn the steering wheel all the 
way to the right and to the left 
several times to distribute the dye 
solution throughout the hydraulic 
system. Do not hold the wheels 
against their stops for more than 5 
seconds. 

3. Shut off the engine, and check for 
leaks. 


Flow-GPM 
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FITTING AND TUBES SEAT LEAK 
INSPECTION 


Since most fluid leaks occur at the 
fittings and connections in a power 
steering hydraulic system, these parts 
should be checked before any other part 
is replaced. 

l. Clean the outside of the integral 
steering gear and/or the control 
valve and the power cylinder, the 
bottom surfaces of the pump, and all 
lines and fittings. Dirt, oil, and 
grease should be removed from all 
areas where leaks may exist. 

2. Tighten all fittings, using a special 5- 
flat tube wrench. Do not tighten the 
fittings with a standard open end 
wrench. If a properly tightened 
fitting leaks, replace the seat. 


(RPM Specified is 
Engine Speed) 
600 RPM-3.25 (min) 


Pressure Relief 
Valve Setting 


600 RPM-1725 psi (min) 
3000 RPM-4.3-5.0 


L-LT- LTS-800-8000-900-9000 FT, Super EN 7-9-12000 
LN- LN T-800-8000. Duty, 
900-9000 Cummins, 
Detroit 
Diesel 


16-18-20000 600 RPM-4.30 (min) 600 RPM-1625 psi (min) 
3000 RPM-7-8 
Cummins, 12-15000 
Detroit 
Diesel 
5.5500 
6-7000 


F-6000-7000 Cat-Mid 
B-6000-7000 Range 
LN-6000-7000 2700 RPM 2.75-3.40 


Ғ-750 ЕТ 9000 600 RPM 2.20 (тіп) 600 RPM-1250 psi (min) 

LN-750 2000 RPM 3.75-4.25 

F-7000 | Cat-Mid 9000 600 RPM 2.70 (min) 600 RPM-1200 psi (min) 
Range 2700 RPM 3.40-4.10 


C-500-600-700-750 EFU, 7-9.12- 
C-800-C-900 (except 1-6 15000 2000 RPM-3.75-4.25 


175" W.B.) EFV-W-Y 600 RPM-2.20 (min) 600 ЕРМ-1250 psi (min) 
2000 RPM-3.75-4.25 


CT-800-900 
E A 600 RPM-2.75 NE ЕЙ 600 RPM-1250 psi (min) 
E A NE ЕЙ RPM 3.75-4.25 


C-6000-7000-8000 Cat-Mid 600 RPM 2.70 (min) 
Range 2700 RPM 3.40-4.10 


600 RPM-4.30 (min) 600 RPM: 1350 psi (min) 


3000 RPM 6-7 
F-500-750 


8-500.750 
LN-500-750 


600 RPM-2.20 (min) 600 RPM-1400 рві (min) 


2000 RPM 2.61-3.10 


5-5500 
6-7000 


600 RPM 2.70 (min) 600 RPM-1400 psi (min) 


600 RPM-2.20 (min) 600 RPM-1000 psi (min) 


600 RPM-1200 psi (min) 


(D Maximum al'owable tehet valve setting 175 pst above miniturn 


FIG. 2 Power Steering Pump Pressure Relief Valve Settings 
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РУМР, CONTROL VALVE, АМО 
POWER CYLINDER LEAK 
INSPECTION 


Ifthe fittings and connections do not 
leak, check the other parts of the system. 


PUMP RESERVOIR LEAKS 


Leak points at the pump reservoir 
may be caused by improper installation 
or by a worn or damaged cover or 
reservoir gasket. À worn or damaged 
stud gasket on the stud at the center of 
the cover or at the rear of the reservoir 
may also cause leakage. 

Pump Leaks (Eaton) 

Leakage may occur at the O-rings in 
the orifices at the top of the pump body. 
The reservoir must be removed from the 
pump to replace these O-rings. 

Other pump leak points are the shaft 
seal at the front of the pump, the pump 
housing O-ring and the flow director O- 
ring between the two halves of the 
pump, and the relief valve plug O-ring. 
Replace only parts as required. 


Pump Leaks (Ford-Thompson) 

Leak points at the reservoir may be 
caused by improper installation of the 
reservoir or by a damaged reservoir O- 
ring seal. А damaged fitting gasket at 
the rear of the reservoir may also cause 
leakage. 

Other external pump leak points are 
the pump shaft seal and pressure fitting. 


CONTROL VALVE LEAKS 


If the control valve is leaking 
(somewhere other than the tube seats), 
replace all the seals, using a control 
valve seal kit. Use all the parts in the kit, 
and be sure they are correctly installed. 

Some fluid remaining from the 
manufacturing processes may be found 
in the sleeve near the ball stud. Do not 
confuse this fluid with leaking fluid 
from the hydraulic system. 


POWER CYLINDER LEAKS 


The power cylinder may leak at the 
piston rod seal. А power cylinder seal 
kit should be used to correct leakage. Do 
not replace the power cylinder assembly 
unless the piston rod is scored or has a 
dull gray finish instead of a high luster 
chrome finish. 


PUMP-FLUID PRESSURE TEST 
(EATON PUMP) 


A fluid pressure test will show if the 
pump or some other unit in the power 
steering system is causing the trouble. 
The steps below should be used to find 
the trouble. 

1. Measure the pump belt tension. 

When adjusting the belt tension on a 

power steering pump, do not pry 
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against the pump to obtain the 
proper belt load. 

A half-inch case boss has been 
incorporated on the front face of the 
pump cover plate onto which a 9/16 inch 
open end wrench can be fitted to pry the 
pump and obtain the proper belt tension 
on 6 cylinder engines. On all 8 cylinder 
engines, leverage should be applied to 
the pump mounting bracket and the 
pump pulley hub to obtain the proper 
belt tension, 

2. Disconnect the pressure line hose 
from the pump outlet, and install a 
0-2000 psi pressure gauge (Tool 
T56L-33610-D) and shut off valve 
between the end of the hose and the 
pump outlet (Fig. 1). 

Be sure that the pressure gauge is 
between the pump and the shut off valve, 
all connections are tight, and the shut 
off valve is fully open. 

3. Connect a tachometer to the engine. 

4. Start the engine and operate it at idle 
speed for at least two (2) minutes to 
warm up the fluid. 

5. Cycle the steering wheel from stop- 
to-stop several times to expel any air 
from the system; stop the engine. 
Remove the reservoir filler cap and 
check the fluid level in the reservoir. 
If necessary, add lubricant (CIAZ- 
19582-A) to the proper level. 

6. With the engine running at 
approximately 1000 rpm and no 
steering effort applied, and the 
lubricant at normal operating 
temperature, the pressure gauge 
should show a pressure no greater 
than 80 psi. If the pressure is higher 
inspect the hoses for kinks and 
obstructions. 

7. Decrease the engine speed to 600 
rpm, then slowly close the gauge 
shut-off valve. With the valve fully 
closed, the pump pressure should be 
to maximum pressure (Fig. 2). Do 
not close the valve for more than a 
few seconds (maximum 5 seconds), 
as this would abnormally increase 
the lubricant temperature and cause 
undue pump and/or steering gear 
wear. Engine rpm should not exceed 
fast idle during this test. 

8. If the pressure increases to more 
than the ‘high limit of the relief 
pressure range, the pressure relief 
valve is not operating properly, and 
a pump overhaul or replacement is 
indicated. 

9. If the pressure, with the shut-off 
valve fully closed, is less than the 
minimum relief pressure, the trouble 
is in the pump. If the pressure 
increases to the specified relief 
pressure range, the trouble is 
somewhere else in the power 
steering system. 
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10. After the fluid pressure test is 
completed, shut off the engine and 
remove the pressure testing tool and 
the tachometer. Make the necessary 
repairs to eliminate the trouble in 
the system. 


FORD-THOMPSON POWER 
STEERING PUMP FLOW AND 
PRESSURE TESTS 


It is important that the pump flow 
and pressure tests detailed here be 
performed before overhaul procedures 
are undertaken. The malfunction of the 
steering system should be caused by 
another component other than the 
pump. Steps outlined below should be 
followed to determine if the pump is the 
cause of the trouble. 


PUMP FLOW TEST 


l. Depending on the equipment 
present on the vehicle (air 
conditioning, power brakes, 
standard transmission), one of the 
following options may be used to 
connect the pump pressure and 
return hoses (Fig. 3) to the test tool 
(T56L-33610-D and T68L-33610- 
A): 

a. Disconnect the pressure and 
return lines at the power steering 
pump. Obtain a power steering 
return hose from stock and 
connect the end with the fitting to 
the output fitting of the tool using 
the 5/8-18 SAE female, 1/4 N.P. 
thread male fitting provided. The 
end of the stock hose (without the 
fitting) should be connected to the 
return tube of the pump. Connect 
the pressure hose from the tool to 
the outlet fitting of the pump. 

b. Disconnect the pressure line at 
the pump and connect the 
pressure line from the test tool to 
the outlet fitting of the pump. 
Disconnect the return line at the 
gear and connect it to the output 
fitting of the tool, using the 5/8- 
18 SAE female, 1/4 N.P. thread 
male fitting provided. 

2. After installing the lines by the most 
advantageous method, proceed as 
follows: 

3. Open the manual valves А and В 
fully. 

4. Connect a tachometer, start the 
engine and operate it at idle speed 
until the reservoir fluid temperature 
reaches 165 degrees to 175 degrees. 
This temperature must be 
maintained throughout the test. 
Valve B may be partially closed to 
create a back pressure up to 350 psi 
to hasten the temperature rise. The 
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reservoir fluid must be at the proper 
level. 

5. With the engine operating at 
recommended idle rpm and fluid 
temperature noted in Step 4, close 
the manual valve B. The minimum 
acceptable pressure reading is 620 
psi. 

6. If the pressure gauge reading is 
below the minimum specification, 
the pump is at fault and should be 
repaired with necessary parts. 

7. If the reading is at or above the 
minimum specification, the pump 
flow is normal. Open manual valve 


B and proceed to the Pump Fluid 
Pressure Test. 


PUMP FLUID PRESSURE TEST 


1. Keep the lines and tools connected 
as in the Pump Flow Test. 

2. With manual valves А and B open 
fully, operate the engine at 
recommended idle speed. Close 
manual valve A, then manual valve 
B. Do not keep both valves closed 
for more than 5 seconds as this 
would abnormally increase the fluid 


temperature and cause undue pump 
and/or gear wear. 

3. With the valves fully closed, the 
pressure gauge should read 1200 psi 
minimum for F-100, F-250 and F- 
350 (4 x 2) trucks. 

4. If the pressure gauge reading is 
below the minimum specification, 
the pump is at fault and should be 
repaired with necessary parts. 

5. Yf the pressure gauge reading is at or 
above the minimum specifications, 
the pump is normal and the power 
steering gear is at fault. 


ADJUSTMENTS 


STEERING GEAR LUBRICANT 
CHECKING PROCEDURE 


F-100, F-250 AND 350 (4 X 2) 
SERIES MANUAL STEERING 


1. Center the steering wheel. 

2. Remove the steering gear housing 
filler plug. 

3. Remove the lower cover-to-housing 
attaching bolt. 

4. With a clean punch or like 
instrument, clean out or push the 
loose lubricant in the filler plug hole 
and cover-to-housing attaching bolt 
hole inward. 

5. Slowly turn the steering wheel to left 
until linkage reaches stop. Lubricant 
should rise within the cover lower 
bolt hole; then slowly turn the 
steering wheel to the right until 
linkage reaches stop. Lubricant 
should rise within the filler plug 
hole. If lubricant does not rise in 
both the cover bolt hole and the filler 
plug hole, add lubricant until it 
comes out both holes during this 
check. 

6. Install the lower cover-to-housing 
attaching bolt and the filler plug. 


ECONOLINE 


1. Remove the steering gear housing 
filler plug. 

2. With a clean punch or like 
instrument, clean out or push the 
loose lubricant into the filler plug 
hole. Turn the steering wheel to the 
left until linkage reaches stop. Then 
turn the steering wheel slowly to the 
right until linkage reaches stop. 
Lubricant should rise in the filler 
plug hole. If lubricant does not rise 
in the filler plug hole, add lubricant. 


The location of the steering gear 
does not allow clearance for the removal 
of a cover bolt for creating a vent. To 
prevent air from being trapped and 
forming pockets in the housing while 
lubricant is being added, it is suggested 
that a curved length of 1/4 inch tubing 
be adapted to the end of the grease gun 
being used. This tube should be inserted 
into the filler hole and extend down 
toward the bottom of the housing cavity. 
By this method, the lower housing 
cavity will fill first and as lubricant is 
added, air will be expelled upward and 
out the filler hole. 

To add lubricant, turn the steering 
wheel to the extreme left to position the 
ball nut away from the filler plug hole 
and fill gear by method described above 
until lubricant rises in the filler plug 
hole. 


RETURN LINE 


POWER 
STEERING PUMP 


PRESSURE LINE 


F-100 Four-Wheel Drive, Bronco 

1. Remove the filler plug from the 
sector shaft cover. 

2. Check to see if the lubricant level is 
visible in the filler plug-tower. If the 
lubricant is visible, install the filler 
plug. If the lubricant is not visible, 
add fluid as outlined in Step 3. 

3. Add steering gear lubricant until the 
lubricant level is visible 
approximately 1 inch from the top of 
the hole in the filler plug tower; 
then, install the filler plug. 


ALL MODELS—500 THRU 9000, F-250 
FOUR-WHEEL DRIVE AND P-SERIES 
WITH MANUAL STEERING 


1. Remove the filler plug from the top 
of the steering gear housing. 

2. Check the lubricant level. If the level 
is to the bottom of the filler plug 


CALIBRATED FLOW 
DETERMINING ORIFICE 


PRESSURE GAGE GI611-A 


FIG. 3 Power Steering Pump Test Circuit Diagram 
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opening, install the filler plug. If the 
level is not to the bottom of the filler 
plug hole, add fluid to raise the level 
to that level. Do not use a pressure 
gun as it could damage the seals in 
the gear. The Model 504 manual 
gear when used on L and W-Series 
trucks are equipped with drain plugs 


to facilitate servicing. 


ROSS SEMI-INTEGRAL POWER 
STEERING GEAR 


1. Remove the uppermost filler plug 
from the gear housing. 
2. Fabricate a 90 degree x 3/8 male x 


3/8 female pipe elbow and install in 
the filler plug hole of the gear as 
shown in Fig. 4. 

3. Add specified lubricant into the 
open end of the elbow until visible. 

4. Install the plug removed in Step 1 in 
the 3/8 female hole of the fabricated 
elbow. 


CLEANING AND INSPECTION 


MANUAL STEERING GEAR 


Do not clean, wash or soak seals in 
cleaning solvent. 

Wash all steering gear parts in a 
cleaning solvent. Then wipe them dry 
with a lint-free cloth. 

Check for scores, chips, or cracks in 
the worm. Check the steering shaft for 
straightness. Check the condition of the 
splines and threads at the end of the 
shaft. Inspect the worm bearing seats for 
wear or irregular surfaces. Replace the 
shaft and worm if wear or damage is 
present. 

Inspect the sector shaft. Check the 
roller for scores, chips, or cracks. Check 
the condition of the sector shaft at the 
bushing locations. Replace the sector 
shaft assembly if any of these parts are 
worn or damaged. 

Inspect the worm roller or ball 
bearings, and the sector shaft bushings 
or roller bearings for wear or damage. 
Inspect the worm bearing cup for pits, 
scores, or other damage. Replace the 
parts that are worn or damaged. 

Inspect the steering gear housing, 
the sector shaft cover, and the housing 
end plate for cracks or other damage, 
and replace the parts if necessary. 


ROSS SEMI-INTEGRAL POWER 
STEERING GEAR 


Clean all parts in cleaning solvent. 
Then, wipe them dry with a clean lint 
free cloth. Do not steam clean the 
steering gear. Be careful not to nick the 
parts or allow them to bump together 
during the cleaning process. 

Check the cam groove for chipping, 
scoring or other damage. The operation 
of the stud in the cam groove will wear 
away the copper plating on the cam. 
This is a normal condition and the cam 
does not require replacing. Check the 
condition of the bearing surfaces at each 
end of the cam. 

Check the sector shaft for burrs on 
the splines, twisted splines and wear on 
the bearing surfaces. Check the stud for 
nicks, flat spots or chipped roller 


bearings. Check the adjustment of the 
stud roller bearing. 

Check the gear housing for strain at 
the mounting flanges. Check the 
condition of the needle bearings in each 
end of the housing and the fit of the cam 
in the needle bearings. Check the sector 
shaft bushings for wear or out-of-round 
condition. 

Check the actuator, actuator 
housing, bearings, and thrust washers 
for wear or other damage. 


POWER STEERING PUMP 


EATON 


Wash all pump and reservoir parts 
in a cleaning solvent, and wipe them dry 
with a lint-free cloth. 

Inspect the pump housing and cover 
for wear caused by turning of the rollers 
and the carrier. Check the carrier shaft 


“FRONT OF VEHICLE: 


LEFT SIDE OF GEAR SHOWN 


bearings in the housing and the cover for 
wear or scores. Replace the bearings if 
necessary. 

Inspect the carrier, shaft, and rollers 
for wear or any kind of damage. If there 
is wear or damage, replace the 
appropriate part(s). A damaged roller, 
carrier, or insert should not be serviced 
alone; these parts are serviced in a kit, 
and all parts of the kit should be used. 
If the retaining ring on the carrier shaft 
is bent or broken, replace it. 

Be sure the valve assembly and its 
bore are dry. Insert the valve in the 
housing, and check for free movement of 
the valve in the bore. Using crocus cloth, 
remove any burrs from the valve. 

Inspect the carrier shaft seal in the 
pump housing for wear or damage. If 
there is wear or damage, carefully 
remove the seal with a punch, avoiding 
damage to the shaft bushing. Remove 
the seal only for replacement. 


EXISTING PIPE PLUG 
3/8 NTP PIPE 


359387-S OR 
EQUIVALENT 
3/8 x 3/8 NPT 
PIPE ELBOW 


VIEW A 


G1695-B 


FIG. 4 Ross HPS-70 Steering Gear Lubricant Fill—W-Series 
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FORD-THOMPSON 


Wash all parts (except seals) in a 
Naphtha or Chlorinated type solvent 
and dry with compressed air. 

The following procedure should be 
followed when cleaning the relief valve 
which is a part of the pump valve 
assembly. 

1. Using a punch or rod of suitable 
diameter, apply an even pressure in 
a straight line to the tip of the relief 
valve pin (Fig. 5). Depress the valve 
two or three times to exhaust the oil 
which is trapped in the assembly. Do 
not hammer on the valve pin or 
housing. 

2. Submerge the assembly in a 
container of clean solvent. Again 
applying an even pressure to the tip 
of the relief valve pin, (a sudden 
strong force could push the pin 
through the relief valve spool) move 
the valve in and out several times, 
thereby thoroughly flushing the 
assembly. Pressure created within 
the valve bore when the valve is 
moved inward should force the 
cleaning fluid out through the 
sensing orifice. If this does not 
occur, the sensing orifice should be 
cleaned with a piece of wire. The 
valve must move freely and evenly. 
If the pin is bent or damaged, or if 
the valve binds, the pump valve 
must be replaced. 

The following describes the 
components of the power steering pump 
which must be replaced regardless of 
condition and replacd regardless of 
condition and how to determine when 
other components should be replaced. 

The outlet fitting hex nut may be 
reused if the corners of the hex are not 
rounded. The housing bolts may be 
reused if the threads are not damaged. 

All gaskets and seals must be 
replaced with new components except 
the rotor shaft seal which should be 
reused unless it was leaking. 

The reservoir assembly may be 
reused if the reservoir seal and gasket 
areas are not damaged (scratches, dents, 
etc). The soldered joints of the return 
and fill tubes must not be loose or bent. 
Be sure to check for a broken baffle. 

The housing or housing assembly 
may be reused if there is no damage 
(scratches, etc) at reservoir gasket, 
outlet fitting or cover seal areas. 

If the outlet fitting is damaged, the 
pump housing must be replaced. The 
pressure plate springs may be reused 
providing they are not bent, broken or 
have not taken a set. 

Do not reuse the retainer end plate 
if it is burred or damaged. The upper 
pressure plate may be reused if there is 


no scoring on the wear surface. It is 
acceptable to polish the phosphate 
coating. 

The rotor and cam assembly can be 
reused if there is no wear other than the 
removal of the phosphate coating on the 
cam contour. Do not disassemble the 
rotor and cam assembly. Push the rotor 
part way out the cam insert taking care 
not to let the slippers and springs fall 
out. Check the cam ID for scoring and 
burning. Check the rotor faces and OD 
for scoring and chipping. Do not 
attempt to repair or refinish the lower 
and upper pressure plates, cam or rotor 
assembly. When wear or burning is 
encountered, replace them with new 
components. 

Install a new rotor and cam 
assembly if the slippers are worn. 
Replace the springs if they are bent or 
broken. Polishing the phosphate coating 
of the slipper sealing surface is 
permissible. 

The rotor shaft can be reused if the 
front and rear thrust faces, the bushing 
diameter and the shaft seal diameter are 
not excessively worn or scored. 

The housing plate and bushing 
assembly may be reused if all of the 
threaded holes are not damaged beyone 
repair and the bushing diameter is not 
Scored or worn .0005 inch over the 
maximum dimension of .6897 inch. 
Threaded holes can be repaired by 
drilling out the damaged threads and 
installing a heli-coil insert. If the 
bushing is scored or excessively worn, a 
new plate and bushing assembly must be 
installed. 

With Tool T69P-3D608-A (using a 
dial indicator) check the squareness of 
the fixed dowel pin in the plate (Fig. 6). 
The pin must be square with the 
adjacent surface within .001 inch per 
inch through a 180 degree arch. 


HON 
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FIG. 5 Cleaning Pump Relief Valve 
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FIG. 6 Dowel Pin Squareness Check 
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FIG. 7 Dowel Pin Insertion 
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FIG. 8 Replacing Dowel Pin 
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А bent or broken dowel ріп сап be 
replaced as follows: 

l. Hold the plate assembly in a 
horizontal position and grip at least 
an inch of the dowel pin in a vise. 
Tap the plate with a plastic or a 
rubber hammer to pull the pin from 
the plate. 

2. Insert the support guide (Tool 
T69P-3D608-B) over a dowel pin 
(Fig. 7) and press the pin into the 
plate to a height of 1.68 inch. (See 
Fig. 8). The support guide tool will 
serve as a stop guide. Be careful not 
to bend the new dowel pin during 
installation. 

3. Again use Tool T69P-3D608-A 
(with a dial indicator) to check the 
dowel pin squareness as outlined 
above. 


FLUSHING THE POWER STEERING 
SYSTEM (WITH 
FORD—THOMPSON PUMP) 


Should a power steering pump 
become inoperative, the shaft and pulley 
should be checked for freedom of 
rotation. If a pump bind or seisure is 
experienced or metal particles are noted 
in the power steering fluid, thorough 
flushing of the entire system is required 
before reinstalling the pump. 

1l. Remove the power steering pump 
and remove the pulley. 

2. After cleaning and repairing the 
pump, install the pulley on the 
pump. Install the pump and connect 
only the pressure hose to the pump. 

3. Place the fluid return line in a 
suitable container and plug the 
reservoir return pipe at the pump. 

4. Fill the reservoir with fluid (CIAZ- 
19582-A). 

5. Disconnect the coil wire to prevent 
the engine from starting and raise 
the front wheels off the ground. 

6. While approximately two quarts of 
fluid are being poured into the 
reservoir, turn the engine over using 


the ignition key, at the same time 
cycle the steering wheel from stop to 
stop. 

7. As soon as all of the fluid has been 
poured in, turn off the ignition key, 
and attach the coil wire. 

8. Remove the plug from the reservoir 
return pipe, and attach the return 
hose to the reservoir. 

9. Check the reservoir fluid level; if 
low, add fluid to the proper level. Do 
not overfill. 

10. Lower the vehicle. 

11. Start the engine and cycle the 
steering from stop to stop to expel 
any trapped air from the system. 


POWER STEERING POWER 
CYLINDER 


After cleaning the outside of the 
power cylinder and piston rod, wipe the 
parts dry. 

Inspect the cylinder and piston rod 
for wear or damage. The internal parts 
of the cylinder, except the seal assembly 
and hose seats, and the rod cannot be 
repaired or replaced. If either the 
cylinder or rod is worn or damaged, or 
if the piston is leaking internally, the 
entire lower cylinder assembly must be 
replaced as a unit. The cylinder seals 
and hose seats are replaceable. 

Inspect the mountings bushings and 
insulators for wear or damage, and 
replace them if necessary. 


POWER STEERING CONTROL 
VALVE 


Thoroughly clean all parts of the 
control valve assembly, and inspect 
them for wear or damage. Do not use 
cloth waste to wipe the parts. 

Inspect the control valve seals for 
wear or damage. Examine the lips of the 
seals carefully for nicks or scratches 
that could allow fluid to escape from the 
control valve. Replace the seals if 
necessary. 


Inspect the control valve spool 
carefully for burrs and scoring. Remove 
the burrs with crocus cloth. Do not 
round off the sharp edges on the spool as 
the operation of the valve may be 
affected. 

Inspect the control valve housing 
for burrs and scored or damaged 
surfaces. 

Remove the burrs with crocus cloth, 
Dry the valve spool and housing 
thoroughly, and insert the spool in the 
housing. The spool should fall freely of 
its own weight through the housing. 

Inspect the mating surfaces of the 
inner and outer sleves for wear or 
damage. The surfaces should be free of 
burrs and scores. Minor burrs and 
scores may be removed with crocus 
cloth. Prior to assembly, the outer 
diameter of the inner sleeve should be 
coated with C1AZ-19590-B grease. 
Check the fit of the inner sleeve in the 
outer sleeve (Fig. 9). The inner sleeve 
should slide freely in the outer sleeve. 

Check the ball stud seats and spring 
for wear or damage, and replace them if 


necessary. 


INNER SLEEVE 2 
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FIG. 9 Checking Sleeve Movement 


13-01-08 GENERAL STEERING SERVICE 13-01-08 


SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


Tool No. Description 


Т561.-33610-0 Pressure Testing Gauge Assembly 
T68L-33610-A Bypass and Orifice Gauge 
T69P-3D608-A Pin Straightness Checking Block 


T69P-3D608-B Pin Guide Support 


STEERING TORQUE LIMITS-F-100 THRU 350, ECONOLINE, BRONCO, P-SERIES 


Steering Gear to Frame Bronco, F-100 (4 x 4) 60-80 
Econoline, F-100 thru 
| F-350, P-Series,F-250 (4 x 4) 50-55 


Pitman Агт to Steering Gear Bronco, F-100 (4 x 4) 105-135 
F-100 Thru F-350 170-230 
F-250 (4 x 4), P-Series 130-170 


Econoline 230—280 


Drag Link Studs E-100, E-200 45-55 
Other 60—75 
Spindle Connecting Ко4 Studs F-100 thru F-350, 
P-Series, E-300 
E-100, E-200 
Spindle Connecting Rod Clamps E-100, E-200, F-100, F-250 
E-300, F-350 
Idier Arm to Support Bracket | Econoline = sd 105-145 
Steering Shock Absorber to Brackets Bronco, F-100 (4 x 4) 15-25 
Steering Shock Absorber to Frame Bronco, F-100 (4 x 4) 10—15 
Steering Shock Absorber Bracket Drag Link Вгопсо, Ғ-100 (4 x 4) 7 10-15 
Steering Shaft or Coupling Shaft to Steering Gear 
Coupling Shaft to Upper Steering Shaft 


Steering Wheel to Steering Column 
Steering Column Supporting Bracket to Dash Panel 


10-М 
10-15 


Manual 10—14 
Power 4-6 


STEERING SYSTEM TORQUES-ALL 500 & UP (MED., HVY., ЕХ НҮҮ) TRUCKS 


Steering Wheel Nut - | | 
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Cylinder to Tie Rod and Axle 
Gear to Pump 


King Pin Nut (Service) 
Stop Bolts - Axle 
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Intermediate Shaft (Нех) Stop Bolt 
Lock Tabs @Advance for pin if necessary GStake nut 


110-150 for W-Series Alum. Brkt @Back off to give .001—010 play 


CG1697-D 


32IA43S ONINI331S 1УЯ4М39 60-LO-EL 


60-10-61 


13-05-01 STEERING COLUMN—SHIFT ROD ABOVE TUBE 13-05-01 


PART 13-05 Steering Column-Shift Rod 
Above Tube 


Applies To Econoline, P-Series Only 


COMPONENT INDEX Page COMPONENT INDEX Page 


STEERING COLUMN P Description 05-01 


Alignment Removal and Installation 05-03 


DESCRIPTION 


STEERING COLUMN 


The Econoline and P-Series vehicles 
are equipped with columns which have 
a shift control rod mounted separately 
above the column tube (Figs. 1 and 2). 


SUPPORT BRACKET 


RETAINING 
SCREWS (2) 


PLATE ASSEMBLY 


STEERING GEAR 


G1903-A 


FIG. 1 Steering Column Installation—Econoline 


13-05-02 STEERING COLUMN—SHIFT ROD ABOVE TUBE 13-05-02 


INSTRUMENT PANEL 
BRACKET 


PLATES (IN SETS) 


GASKET 


COLUMN ASSEMBLY 


VIEW IN DIRECTION OF ARROW Y 


PLATES (IN SETS) 


VIEW IN DIRECTION OF ARROW X 
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FIG. 2 Steering Column Installation—P-Series 


In-Lb Torque Wrench 


ADJUSTMENTS 


STEERING COLUMN and position safety stands under the 
. S front axle. 

Steering column misalignment can 2. Remove the horn button or ring and 
cause hard steering or failure of the connect an in-lb torque wrench as 
flexible coupling. It is therefore shown in Fig. 3. 
important to check steering column 3. If the torque required to turn the 
alignment before attempting to diagnose steering wheel exceeds the 
steering problems or whenever a specification a binding condition 
steering gear or column has been exists and the steering column and/ 
replaced. or gear must be adjusted. 


1. Raise the front end of the vehicle 


G1534-A 


FIG. 3 Checking Steering Shaft and 
Gear Turning Effort 
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REMOVAL AND INSTALLATION 


ECONOLINE 


Removal 


l. 


Disconnect the horn, turn signal and 
back-up light wires. 


2. Remove the steering wheel. 

3. Disconnect the shift rods at the 
column shift levers. 

4. Disconnect the flex coupling to the 
steering gear. 

5. Remove the clamp retaining the 
column to the support bracket on 
the instrument panel (Fig. 1). 

6. Remove the five screws retaining the 
plate assembly to the floor pan. 

7. Remove the bolt and nut from the 
plate assembly clamp. 

8. Lift the column from the vehicle. 

Installation 

1. Position the column in the vehicle. 

2. [nstall the column bracket retaining 
screws to the support bracket on the 
instrument panel. 

3. Align the flex coupling to the 
steering gear and install the 
retaining nuts. 

4. Install the five screws retaining the 
plate assembly to the floor pan. 

5. Install the bolt and nut into the plate 
assembly clamp. 

6. Connect the shift rods to the column 
shift levers. 

7. Install the steering wheel. 

8. Connect the back-up light, turn 


signal and horn wires. 


P-SERIES 


Removal 


l. 


Disconnect the horn, turn signal and 
back-up light wires. 


2. Remove the steering wheel. 

3. Disconnect the shift rods at the 
column shift levers. 

4. Disconnect the steering column to 
the steering gear. 

5. Remove the two clamp bolts and 
nuts retaining the column to the 
instrument panel bracket. 

6. Remove the eight screws attaching 
the four plates and gasket to the 
floor pan (Fig. 2). 

7. Lift the steering column out of the 
vehicle. 

Installation 

1. Position the column in the vehicle. 

2. Attach the column to the steering 
gear. 

3. Install the eight screws attaching the 
plates and gasket to the floor pan. 

4. Install the two bolts and nuts to 
attach the steering column to the 
instrument panel bracket. 

5. Connect the shift rods to the column 
shift levers. 

6. Install the steering wheel. 

7. Connect the horn, turn signal and 


back-up light wires. 


SHAFT BUSHING 


Removal and Installation 


l. 


2. 


Remove the steering column as 
described earlier. 

Remove the outer snap ring from the 
steering shaft and pull the shaft out 
of the tube. The inner snap ring will 
pull the bushing assembly from the 
steering tube as the shaft is 
withdrawn. 

Remove the inner snap ring. 
Remove and discard the lower 
bushing assembly. 

Apply a coat of Lubriplate type 
lubricant to the inside (cone shaped) 
area of the new bushing and slip it 
over the steering shaft with the 
conical area facing the top of the 
steering shaft. 

Install the inner snap ring on the 
shaft, insert the shaft and bushing 
into the steering column and retain 
them with the outer snap ring. 
Install the steering column as 
described earlier. 
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PART 13-06 Steering Column-Shift Rod 
Within Tube 


Applies To F-100—350, Bronco Only 


COMPONENT INDEX =| COMPONENT INDEX 


STEERING COLUMN - Cont. 


Description 
Removal and Installation 


SHIFT TUBE 

Removal and Installation 06-03 
STEERING COLUMN 

Alignment 06-02 


DESCRIPTION 


STEERING COLUMN 


The F-100-350 and Bronco vehicles 
are equipped with columns which are 
designed with the shift tube within the 
column tube (Figs. 1 and 2). 


CONCENTRIC BRACKET 


PANEL BRACKET 


SHIFT AND 


COLUMN LOWER CLAMP COLUMN ASSEMBLY 


INSTALLATION FOR 
F.100-350 (4x2, 


LOWER BEARING RETAINER 


COUPLING 
ASSEMBLY 


INSTALLATION FOR 
F-100(4x4) ONLY 
F-250(4x4) SIMILAR 


VIEW IN DIRECTION 


VIEW IN DIRECTION OF ARROW Z 
INSTALLATION ;FOR F-100-250 (4x4) OF ARROW X 
e Ғ.100-250.350 (4x2) 


е G1909.A 


FIG. 1 Steering Column Installation F-100-350 (4 x 2), F-100-250 (4 x 4) 
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STEERING GEAR 


COUPLING 
ASSEMBLY 


A 
MANUAL 
A STEERING 


FIG. 2 Steering Column Installation Bronco 


ADJUSTMENTS 


STEERING COLUMN 
ALIGNMENT—F-100 THRU 350 


Before checking the steering gear 
adjustments, eliminate any steering 
column tube and steering shaft stresses 
or misalignment as follows: 

l. Loosen the screws attaching the 
steering column to the instrument 
panel, the column lower clamp, the 
concentric bracket bolts and the 
lower bearing retainer (Fig. 1). 

2. Position the concentric bracket and 
torque the attaching bolts to 12-18 
ft-lbs. 


5; 


SHIF T AND 
COLUMN 
ASSEMBL Y 


px, POWER 


STEERING 


The front wheels must be in a 
straight ahead position. With the 
fabric insulator of the flexible 
coupling held in a flat plane, pull the 
steering column (inside the cab) 
upward until the gap between the 
lower edge of the steering wheel hub 
and steering column is .03 to .06 
inch. 

Tighten the steering column 
bracket-to-instrument panel screws 
and torque to 10-15 ft-lbs. On units 
with power steering, torque the two 
set screws to 4-6 ft-lbs. 

Slide the lower bearing retainer up 


FLANGE 
AND INSULATOR 
ASSEMBLY 


SHAFT 
AND JOINT 
ASSEMBLY N | 


G1963-A 


against the lower bearing and torque 
the nut and bolt to 10-15 ft-Ibs. 
Check the flexible coupling for the 
minimum clearance between the 
slots and coupling pins (.073 inch 
minimum either side). Tighten the 
steering column clamp bolt and nut 
and torque to 18-25 ft-Ibs. 

Road test the vehicle to check for 
correction of problem. 

Recheck the flexible coupling to 
verify the slot and coupling pin 
clearance specification. 


REMOVAL AND INSTALLATION 


STEERING COLUMN 


F-100-250 (4 X 4), F-100-250-350 (4 
X 2) 


Removal 

1. Disconnect the ignition switch wire 
connector, back-up light wires and 
neutral start switch (if so equipped). 

2. Remove the horn switch steering 
wheel. 

3. Disconnect the shift rods at the 
column shift levers (if so equipped) 
(Fig. 1). 


4. Disconnect the flex coupling or 


coupling assembly (Fig. 1) at the 
steering gear. 


5. Remove the two screws retaining the 
column to the instrument panel. 

6. Remove the three bolts (from the 
engine compartment) and four 
screws (cab side) that retain the 
column bracket to the floor pan. 

7. Loosen the clamp that retains the 
column bracket to the column. 

8. Lift the column out of the vehicle. 

Installation 


ГЕ 


Position the column іп the vehicle. 


Install the two screws retaining the 
column to the instrument panel. 
Align the flex coupling or coupling 
assembly to the steering gear and 
install the retaining nut(s). 

Install the three bolts (from the 
engine compartment) and four 
screws (cab side) to retain the 
column bracket to the floor pan. 
Secure the column to the column 
bracket with the column bracket 
clamp. 

Connect the shift rods to the shift 
levers (if so equipped). 
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Install the steering wheel on the 
steering shaft. The gap between the 
lower edge of the steering wheel hub 
and the steering column should be 
.03 to .06 inch. The column should 
be loosened, if necessary, to obtain 
this specification. 

Connect the horn switch, back-up 
light wires and ignition switch wire 
connector (if so equipped). 


BRONCO 
Removal 


1. 


2. 


ve 


10. 


11. 


Disconnect ignition switch wire 
connector and back-up light wires. 
Remove two screws retaining the 
safety pad and horn ring. Remove 
both components. 

Remove the steering wheel. 

On units with manual steering, 
remove the coupling assembly 
retaining bolt and nut. On units with 
power steering, remove the flange 
and insulator pinch bolt (Fig. 2). 
Disconnect the shift rods at the 
column shift levers. 

Remove the clamp retaining the 
column to the support bracket on 
the dash panel. 

Remove the five nuts retaining the 
column support bracket, rubber dust 
seal and plate assembly to the dash 
panel. 

Remove the four screws retaining 
the trim cover. Remove the trim 
cover. 

Remove the four column-to-upper 
support bracket retaining bolts. 
Remove the four bolts retaining the 
column upper support bracket to 
obtain clearance. 

Remove the plate and dust seal 
assembly from the dash panel and 
remove the column assembly. 


Installation 


l. 


On manual steering units, position 
the column through the opening in 
the instrument and dash panels and 
align the flex coupling to the gear. 
Install the clamp bolt and nut and 
torque to 35-45 ft-lb. On power 
steering units, install the pinch bolt 
into the flange and insulator 
assembly and torque to 28-35 ft-lb. 


Install the back-up light switch on 
the column. 

Position the upper column support 
brackets and install the four 
retaining bolts finger tight. 

Install and tighten the four column 
bracket-to-support bracket bolts and 
nuts. 

Position the rubber seal and plate 
assembly to the dash panel. 
Position the steering column 
support bracket to the plate studs 
and install the five nuts. Install the 
column to the support bracket 
clamp with the bolt and nut. 
Connect the shift rods to the shift 
levers and install new retaining clips. 
Position the trim cover to the 
instrument panel and install the four 
retaining screws. 

Install the steering wheel on the 
steering shaft. The gap between the 
lower edge of the steering wheel hub 
and the steering column should be 
.03 to .06 inch. The column should 
be loosened, if necessary, to obtain 
this specification. 


. Install the horn ring and the safety 


pad with its two screws. 


. Connect the back-up light and 


ignition switch wire connector. 


. Start the engine and check the shift 


operation. 


SHIFT TUBE 


Removal and Installation 


l. 


Working from under the instrument 
panel, disconnect the ignition switch 
wire connector. 

Remove the steering wheel, bushing 
and the spring from the steering 
column. 

Carefully remove the pin that 
secures the selector lever to the hub 
and remove the lever. 

If working on a vehicle equipped 
with an automatic transmission, 
remove the neutral start switch from 
the shift tube. 

Loosen the two flange attaching nuts 
enough to apply pressure on them 
(toward the center) to release the 
bolt heads from the steering column 
tube. 


10. 


11. 


12. 


13. 


15. 


Carefully work the flange and 
selector hub and wires over the 
upper end of the steering shaft. 
Slip the shift tube out of the steering 
column. 

Apply lubricant to each end of the 
new shift tube. 

Slip the shift tube into the upper end 
of the steering column making sure 
that the lower end of the tube 
engages shift lever or levers. 

Place the selector lever hub and 
flange on the steering column tube 
and carefully pull the wires 
downward into place. 

Engage the flange attaching bolt 
heads into the steering column tube 
and tighten the two nuts. 

Place the steering shaft bushing and 
spring on the steering shaft and 
install the steering wheel. 

If working on a vehicle equipped 
with an automatic transmission, 
install the neutral start switch 
actuator. 


. Connect the ignition switch wire 


connector. 
Adjust the shift rods as required. 
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PART 13-07 Steering Column-Floor Mounted 
Shift Control 


Applies to F-, B-, C-, CT-, L-, LT-, LTS-, W- and WT-Series (500 and up) Only 


COMPONENT INDEX COMPONENT INDEX 


INTERMEDIATE STEERING SHAFT 


ADJUSTABLE COLUMN BRACKET 


Removal and Installation 
ADJUSTABLE COLUMN LATCH 
MECHANISM 

Removal and Installation 


DESCRIPTION 


STEERING COLUMN 


The F-B-500-7000, C-CT-Series and 
W-WT-9000 trucks are equipped with 
steering columns (Figs. 1, 2 and 3) 
which do not have shift controls. Shift 
controls on these vehicles are floor 
mounted. 


STEERING COLUMN 
BRACKET 


———.. 


Disassembly and Assembly 


STEERING COLUMN 


Description 


Disassembly and Assembly 
Removal and Installation 


The L-Series trucks are equipped 
with unique steering columns which, as 
an option, can be adjusted fore and aft 
controlled by a manual lever. The 
column has a column assembly and an 
intermediate shaft which connects to the 
steering gear (Fig. 4). These trucks also 
have floor mounted shift controls. 


STEERING COLUMN 
BRACKET 
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FIG. 1 Steering Column Instollation—F-B-500-750, F-B-6000-7000 Attachment (Manual Steering)—Power Steering Similar 
Except for Shaft-to-Geor 
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FIG. 2 Steering Column Installation—C-Series 
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FIG. 3 Steering Column Installation—W-WT-Series 
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FIG. 4 Steering Column Installation—L-Series 
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REMOVAL AND INSTALLATION 


STEERING COLUMN 


F-B-500-750, F-B-6000-7000, F-600 (4 
X 4) 


Removal 


1. 


2. 
3. 


5. 


6 


Disconnect the horn, turn signal апа 
back-up light wires. 

Remove the steering wheel. 
Remove the two screws or bolts 
retaining the steering column to the 
instrument panel bracket (Fig. 1). 
Remove the seven screws retaining 
the column retainer assembly to the 
floor pan. 

Disconnect the steering column 
from the steering gear. 

Lift the column out of the vehicle. 


Installation 


1. 
2. 


Position the column in the vehicle. 
Align the column to the steering 
gear. On units with power steering, 
make certain the flexible coupling is 
flat when installation is complete. А 
new shaft-to-gear attaching bolt 
should be installed to align with the 
annular groove in the steering gear 
stub shaft. 

Install the two screws or bolts 
retaining the steering column to the 
instrument panel bracket. 

Install the seven screws retaining the 
column retainer to the floor pan. 
Install the steering wheel using a 
new nut and torque to specification. 
Connect the horn, turn signal and 
back-up light wires. 


C-CT-SERIES 


Removal 


1. 


6. 


Disconnect the horn, turn signal and 
back-up light wires (and other 
optional equipment attached to the 
column). 

Remove the steering wheel as 
described in Part 13-34. 

Remove the two clamp bolts 
retaining the steering column to the 
instrument panel bracket (Fig. 2). 
Remove the cotter pin, nut and bolt 
retaining the shaft assembly to the 
steering gear. 

Remove the four bolts retaining the 
flange and retainer assembly to the 
floor pan. 

Lift the column out of the vehicle. 


Installation 


I. 
2. 


Position the column in the vehicle. 
Align the shaft assembly to the 
steering gear and install the bolt, nut 
and cotter pin. Make certain the bolt 
is torqued and aligned with the 
annular groove in the gear stub 
shaft. 


3. 


Install the four bolts retaining the 
flange and retainer assembly to the 
floor pan. 

Install the two clamp bolts retaining 
the steering column to the 
instrument panel. Make certain the 
shaft is centered in the tube prior to 
installing the steering wheel. 
Install the steering wheel as 
described in Part 13-34. Adjust the 
tube to provide 1/16 inch clearance 
between the bottom of the steering 
wheel and the top of the tube with 
cab in the down position. 

Connect the horn, turn signal and 
back-up light wires (and other 
optional equipment attached to the 
column). 


W-WT-9000 


Removal 


1. 


1 


Disconnect the horn, turn signal and 
back-up light wires (and other 
optional equipment attached to the 
column). 

Remove the steering wheel as 
described in Part 13-34. 

Remove the four screws retaining 
the shroud to the clamp assembly. 
Remove the two bolts retaining the 
steering column clamp to the 
instrument panel (Fig. 3). 

Remove the three bolts retaining the 
bracket to the floor pan. 

Remove the bolt, washer and nut 
retaining the steering shaft assembly 
to the steering gear. 

Lift the column out of the vehicle. 


Installation 


1. 
2. 


Position the column in (һе vehicle. 
Attach the steering shaft assembly 
to the steering gear with the bolt, 
washer and nut. Make certain the 
bolt is aligned in the steering gear 
shaft annular groove. 

Install the three bolts retaining the 
bracket to the floor pan. 

Install the two bolts retaining the 
steering column clamp to the 
instrument panel. 

Install the shroud with the four 
screws to the clamp assembly. 
Install the steering wheel as 
described in Part 13-34. 

Connect the horn, turn signal and 
back-up light wires (and other 
optional equipment attached to the 
column). 


L-SERIES 


Removal 


l. 
2. 


Disconnect the battery. 
Remove the steering wheel from the 
column. 


7. 


Disconnect the directional flasher 
control at the quick disconnect 
terminals and remove the air brake 
control (if so equipped) from the 
column. 

The upper steering shaft is attached 
to the intermediate shaft with a 
clamp and lock tab assembly, bolt 
and nut (Fig. 14). Bend the lock tab 
to remove the nut (the lock tab is 
part of the clamp). 

Remove the four screws retaining 
the column shroud (Fig. 4). 
Remove the column from the dash 
bracket (two tapped bolts and one 
through bolt with a castellated nut 
and cotter pin). 

Remove the column from the 
vehicle. 


Installation 


1. 


Position the column in the vehicle 
and attach the column to the dash 
bracket with the two tapped bolts 
and the one through bolt with a 
castellated nut and cotter pin. 
Attach the shroud with the four 
retaining screws. 

Attach the upper steering shaft to 
the intermediate shaft using a new 
clamp assembly. The clamp bolt 
must be aligned with the annular 
groove in the intermediate shaft 
(Fig. 14). Torque the nut to 31-42 ft- 
ІҺ and bend the lock tab against а 
nut flat. 

Connect the directional flasher 
control and the air brake control (if 
so equipped). 

Install the steering wheel using a 
new nut and set screw as described 
in Part 13-34. 

Connect the battery ground cable. 


ADJUSTABLE COLUMN BRACKET 


L-SERIES 


Removal 


1. 


2. 


Remove the four screws retaining 
the shroud to the steering column. 
Disconnect the directional flasher 
control at the quick disconnect 
terminal. 

Bend the lock tabs up and remove 
the two upper steering column 
retaining bolts. 

Remove the lower column retaining 
through bolt. Drop the column 
down. 

Remove the release cable clamp 
from the steering column and the air 
line retaining bracket (if so 
equipped). 


With a helper, remove the four 
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BRACKET 
ASSEMBLY 


1 7 PIN 
STOP BOLT a 


steering wheel bracket retaining 
screws and remove the bracket. 

7. Remove the two dash panel-to- 
steering column bolts. 

8. Remove the three steering column 
bracket-to-dash panel retaining 
Screws. 

9. Position the adjustable column 
bracket all the way forward and 
remove it from the vehicle. 

Installation 

l. Position the adjustable column 
bracket in the vehicle. 

2. Install the three steering column 

bracket-to-dash panel retaining 

screws. 

Install the two dash  panel-to- 

steering column retaining bolts. 

4. With a helper, install the four 
steering wheel bracket retaining 
screws. 

5. Install the release cable clamp to the 
steering column. 

6. Install the air line retaining bracket 
(if so equipped). 

7. Position the steering column up and 

install the lower column retaining 

through bolt. 

Install the two upper retaining bolts 

and bend the lock tabs down onto 

the bolts. 

9. Connect the directional flasher 
control at the quick disconnect 
terminal. 

10. Install the four screws retaining the 
shroud to the steering column. 

11. Check the column positioning 
operation. 
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LATCH MECHANISM 
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FIG. 5 Adjustable Bracket Disassembled 


ADJUSTABLE COLUMN LATCH 
MECHANISM 


L-SERIES 


Removal 

1. Remove the Allen stop bolt and stop 
from the lower end of the adjusting 
bracket. 

2. Release the inner tube of the bracket 
and move the inner tube forward 
until the lower latch plate retaining 
screw is visible through the last 
(larger) hole in the bracket outer 
tube. Remove the retaining screw. 

3. Now move the inner tube in the 


ku AERA LS PY VEE 


G1906 -A 


opposite direction to expose the 
other retaining screw in the 
rearward larger hole. Remove that 
retaining screw. 

4. Move the inner tube forward again 
until the latch pin is centered in the 
last (larger) hole in the bracket outer 
tube. 

5. With a screwdriver, turn the latch 
pin 90 degrees clockwise to release it 
from the latch mechanism. Work 
the latch pin free of the collar of the 
boss (located in the inner tube) and 
remove the pin and mechanism 
through the lower end of the bracket 
(Fig. 5). 

Installation 

1. Do not disturb the cable retaining 
clamp screw (preset in 
manufacture). 

2. Lay the latch pin in the latch 
mechanism as shown in Fig. 6. 

3. Carefully insert the pin and latch 
mechanism into the lower end of the 
bracket (Fig. 7), working the slotted 
end of the pin through the elongated 
hole in the inner tube and the larger 
hole in the outer tube. The pin, when 
properly located, will slip up and 
over the boss collar and seat. 

4. With the screwdriver, depress the 
latch pin and move the inner tube 
rearward until the lower retaining 
screw can be installed and tightened 
through the larger, lower hole. 

5. Again move the inner tube rearward 
until the other retaining screw can 
be installed and tightened through 
the larger, rearward hole. 

6. With a screwdriver, turn the latch 
pin 90 degrees counterclockwise to 
engage it to the latch mechanism. 

7. Install the Allen stop bolt and stop 
in the lower end of the adjusting 
bracket. 


LATCH PIN 


FIG. 6 Latch Pin Placement 
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LATCH MECHANISM С1907-А 
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FIG. 7 Installing Pin and Latch Mechanism 
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DISASSEMBLY AND ASSEMBLY 


STEERING COLUMN 


L-SERIES 


Disassembly 

1. Remove the cotter ріп from the 
adjusting nut at the lower end of the 
column. 

2. Loosen the adjusting nut. 

3. Remove the snap ring at the upper 
end of the column (Fig. 8). 

4. Remove the inner shaft from the 
column tube by carefully striking 
the top of the shaft with a plastic 
mallet. 

Assembly 

1. Insert the inner shaft into the 
column tube taking care not to 
damage the upper bearing. 

2. Install thesnap ring at the upper end 
of the column. 

3. Apply 13-18 ft-lb torque to the 
adjusting nut while rotating the 
shaft to seat the bearings. 

4. Back off the nut 1/2 turn and 
retorque to 3-7 ft-Ib. The steering 
shaft rotating torque should be 10- 
15 in-lb. Install the adjusting nut 
cotter pin. 
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FIG. 8 Steering Column—L-Series—Disassembled 


INTERMEDIATE STEERING SHAFT 


L-SERIES 


Servicing of this component 
(performed with the assembly removed 
from the vehicle) normally will only be 
required if the coupling assembly has 


excessive lash or fails to telescope in and 
out under normal operation. 

This shaft is a coupling assembly 
with a hex shaft telescoping into a 
reduced hexagonal cross section tube. 
The clearance between the shaft and 
tube is automatically compensated by a 
wear pad, an adjusting can, a spring, a 


13-07-07 


STEERING COLUMN—FLOOR MOUNTED SHIFT CONTROL 


13-07-07 


preset retainer and the spring pre-load 
eliminating lash (Fig. 9). 
Disassembly 


2. 


3. 


y 


Remove the stop bolt from the end 
of the hex shaft. 

Pull the hex shaft completely out of 
the tube and boot (Fig. 10). 
Remove the boot from the tube 
assembly. 

Remove the rubber insert located 
over the enlarged round tube section 
(Fig. 10). 

Pull back on the adjusting can, 
compressing the spring. Remove the 
wear pad from the adjusting can slot 
(Fig. 11). 

Thoroughly clean the shaft, tube 
assembly, boot and wear pad with a 
non-abrasive solution. 

Inspect all parts for excessive wear 
and replace where applicable. 


Assembly 


1; 


Repack the һехаропа! shaft and the 
inside surface of the reduced 
hexagonal end of the tube with 
C1AZ-19590-B lube. 

Coat the spring area and the surface 
around the adjusting can with 
C1AZ-19590-B lube (Fig. 12). 
Insert the shaft in the tube. The shaft 
should stroke freely at a maximum 
pull load of 3 1⁄2 Ibs. If the load 
exceeds this specification, replace 
the required parts. 

Lubricate the wear pad and insert it 
in the slot by compressing the 
adjusting spring. 

Stroke the shaft in the tube. It 
should stroke freely at a maximum 
pull load of 12 lbs. If the load 
exceeds this specification, replace 
the required parts. 

Insert the rubber insert to the 
position shown in Fig. 13. 

Slip the boot with the convoluted 
end towards the male serrations over 
the shaft. Then slip the smooth end 
of the boot over the spring and 
adjusting can (Fig. 14). 

Assemble the stop bolt in the end of 
the hex shaft. Torque to 22-20 ft-lb. 
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FIG. 9 Coupling Assembly Components 
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FIG. 10 Separating Hex Shaft from Tube 


FIG. 11 
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FIG. 12 Lubricating Areas at Assembly 
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FIG. 13 Assembling 5һаН Boot 


BOLT 
RUBBER INSERT RUBBER BOOT 


CLAMP 


o. LOCK TAB 

n TUBE % 

poi s ADJUSTING SPRING 
=| 

САВ тш ' x - - : 

END | 


A M stop BOLT 
WEAR PAD ADJUSTING CAN SPRING RETAINER HEX SHAFT 
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PART 13-22 Steering Linkage—Power Gear/ 
Power Cylinder 


Applies To F-600 (4x4), F-750-7000, LN-750-7000 (with 9000 Ib. axles), LNT-LT-LTS-800-9000 
(with 16, 18, 20000 Ib. axles), W-WT-9000 Only 


COMPONENT INDEX COMPONENT INDEX 


POWER CYLINDER 


Disassembly and Assembly 

Removal and Installation 
POWER CYLINDER HOSE SEAT 

Removal and Installation 


DESCRIPTION 


STEERING LINKAGE 


Various types of power steering 
systems are optional equipment on some 


POWER CYLINDER SEAL 
Removal and Installation 


STEERING LINKAGE 
Description 


medium, heavy and extra heavy trucks. 
The F-600 (4 x 4), F-750-7000, LN-750- 
7000 vehicles with 9000 Ib front axles, 
all LNT-LT-LTS-800-900, 8000-9000 


units with 16000, 18000 and 20000 Ib. 
front axles and all W-WT-9000 trucks 
use a power steering gear coupled with 
a power cylinder (Figs. 1 through 5). 


REMOVAL AND INSTALLATION 


When performing any service 
operations on power steering systems 
which necessitate hose disconnecting, 
make certain the hoses are tagged prior 
to removal. It is important that the 
hoses are reconnected to their correct 
ports to preclude damage to the system. 


See Group 50 for Hoisting 
instructions. For Removal and 
Installation of the steering gear, refer to 
Groups 13-43 and 13-44, under 
Removal and Installation. Steering 
wheel replacement procedure is 
described in Group 13-34, under 
Removal and Installation. 


POWER CYLINDER 


Removal 

1. Make certain the pressure and 
return hoses are properly identified 
(front and rear) to insure proper 
port connections during installation. 

2. Disconnect the hoses from the 
cylinder and fasten them in a raised 
position. 

3. On F-LN-Series, back out the 
cylinder plug on the piston rod end 
of the cylinder until it is possible for 
the ball stud to clear the cylinder. 
The ball stud should remain on the 
tie rod (Fig. 1). 
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FIG. 1 Power Steering Installation—LN-750 W/9000 Ib. Axle (F-750 Similar) 
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On LT-LNT-LTS-Series, back out 
the cylinder plug at the forward end of 
the cylinder until it is possible for the 
ball stud to clear the cylinder. The ball 
stud should remain in the side rail 
bracket (Fig. 2). 

On F-600 (4 x 4) vehicles, back out 
the cylinder plug on the anchored end of 
the cylinder until it is possible for the 
ball stud to clear the cylinder. The ball 


CYLINDER BRACKET 


CYLINDER 


stud should remain with its anchoring 
bracket (Fig. 4). 

On W-Series, the ball stud must be 
removed from the pitman arm 
exercising care not to damage the 
attaching surfaces of the stud (Fig. 5). 
4. On all units, the opposite end of the 

cylinder must be disconnected by 

dropping the ball stud from the 

bracket (steering arm on F-600 4 x 
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FIG. 2 Power Steering Installation—LT-LNT-LTS—Series W/16000, 18000, 


20000 Ib. Axles 


RESERVOIR 


PUMP-PULLEY 
BRACKET ASSEMBLY 


INSTALLATION FOR 


ELD NGS = 


4-LT-LNT-LTS-Series). Again, care 

should be taken to prevent harming 

the seal or threads of the stud. 

Installation 
When repairing or replacing a 

cylinder, remember that the ball stud 

attachment is adjustable on all power 
cylinders and, using this means, be 
certain that the cylinder does not 
bottom in a full left or full right turn. 

1. On all units, connect the anchored 
end of the cylinder to its mounting 
bracket (steering arm on F-600 4 x 
4-LT-LNT-LTS-Series) with the 
ball stud. Install the nut and torque 
to 50-70 ft-lb (110-150 ft-lb on LT- 
LNT-LTS-W-WT-Series). If 
necessary, advance to the next 
castellation and install the cotter 
pin. 

2. On W-Series, connect the piston rod 
ball stud to the pitman arm and 
install the nut. Torque to 110-150 ft- 
Ib and, if necessary, advance the nut 
to the next castellation to insert the 
cotter pin (Fig. 5). 

On F-600 (4 x 4) vehicles, insert the 
ball stud on the anchoring bracket into 
the rearward end of the cylinder. Install 
the cylinder plug and torque to 
specification (15 ft-Ib). Back off to the 
nearest castellation and install the cotter 
pin (Fig. 4). 

On LT-LNT-LTS-Series, insert the 
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FIG. 3 Power Steering Pump Installation— L-LT-LTS-LN-LNT-Series with Diesel Engines 
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ball stud on the side rail bracket into the 

forward end of the cylinder. Install the 

cylinder plug and torque to specification 

(40-50 ft-lb). Back off a 1/8 minimum to 

5/8 maximum turn for cotter pin 

installation (Fig. 2). 

On F-LN-Series, insert the ball stud 
on the tie rod into the piston rod end of 
the cylinder. Install the cylinder plug 
and torque to specification (15 ft-Ib). 
Back off to the nearest castellation for 
cotter pin installation (Fig. 1). 

3. Connect the two hoses to their 
proper ports. Fill the fluid reservoir 
to specification with automatic 
transmission fluid. 

4. Start the engine and run it at idle 
speed for about two minutes to 
warm the fluid in the power steering 
system. 

5. Turn the steering wheel all the way 
to the left and right several times, 
and check the system for fluid leak. 
Check the reservoir for proper fluid 
level. Fill if required. 

6. Increase the engine speed to about 


STEERING ARM 


POWER CYLINDER 


VIEW IN DIRECTION OF ARROW 1 


1000 rpm, and turn the steering 
wheel all the way to the left and 
right several times. Do not hold the 
wheels against the stops. 

7. Stop the engine, and check the 
power cylinder and hose 
connections for fluid leaks. Correct 
the cause of any leaks. 


POWER CYLINDER SEAL 


W-WT-SERIES 
Removal and Installation 


The W-WT-Series power cylinder 
cannot be disassembled. Only the oil 
seal and snap ring can be replaced. 

1. Carefully clamp the power cylinder 
In a vise in a manner to prevent 
distortion, and remove the snap ring 
from the end of the cylinder. 

2. Remove as much fluid from the 
cylinder as possible by stroking the 
piston rod in and out. Apply air 
pressure to the retracting port on the 
cylinder to blow out the seal. 
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FIG. 4 Power Steering Installation—F-600 (4 x 4) 


3. After lubricating a new seal with 
automatic transmission fluid, 
position it on the piston. Install the 
seal with a suitable deep socket. 

4. Install the retaining snap ring with 
the sharp edge facing out. 


POWER CYLINDER HOSE SEAT 


W-WT-SERIES 


Removal and Installation 
If any of the cylinder hose seats need 

replacement, use the following 

procedures: 

l. Tap the existing hole in the hose 
seat. Use a 3/8 inch starting tap for 
the large hose seat and a 1/4 inch 
starting tap for the small seats. Be 
sure to remove all metal chips from 
the hose seat port after tapping. 

2. Place a nut and large flat washer on 
a bolt of the same size as the tapped 
hole. The washer must be large 
enough to cover the hose seat port. 

3. Thread the bolt into the tapped hole, 
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and turn the nut to remove the hose 
seat. 

4. Place a new hose seat in the port, 
and thread a bolt of the same size as 
the port into the port. Tighten the 
bolt enough to bottom the seat in the 
port. 


DISASSEMBLY AND ASSEMBLY 


The procedures given in Part 13-34, ring. This is accomplished by retaining ring, the leather back-up 
under Disassembly and Assembly also inserting a punch through the knock washer and the inner O-ring; (as in 
apply to vehicles equipped with a power out hole in the cylinder shell barrel. Fig. 7) the scraper, the inner 
steering. 4. Pull out the piston rod (Figs. 6 and retaining ring, and the seal. 

7) to expose the integral parts of the 9. Remove the O-ring and back-up ring 
POWER CYLINDER cylinder shell. from the OD of the cylinder gland. 
5. Remove the piston rod nut from the 
Disassembly piston end of the rod. The rod should Assembly 

Handle all parts with care. Clean all be held at the two wrench flats near 1. Lubricate all seals and O-rings with 
parts by washing in a suitable solvent the outer thread end to prevent light oil before assembling. 
and blow dry with compressed air. damage to the rod OD finish. 2. To the inside of the cylinder gland 
l. Drain the oil from the power 6. Slide off the piston. (as in Fig. 7), assemble the seal, the 

cylinder by moving the piston rod 7. Remove the cylinder gland from the inner retaining ring and the scraper 

(Figs. 6 and 7) in and out from one piston rod by sliding it off the piston with the lip toward the outside of the 

extreme end of its travel to the other. end of the piston rod. cylinder. 

2. Remove the retaining bolts on the 8. With the cylinder gland removed 3. On cylinders shown in Fig. 6, 
end plate and remove the end plate. from the rod, remove the sealing assemble the O-ring, the leather 
3. Remove the cylinder retaining ring parts in the following order: (as in back-up washer, the inner retaining 
by pushing the cylinder into the Fig. 6) the outer retaining ring, the ring, the inner retaining washer, the 
cylinder barrel approximately 1/4 outer retaining washer, the oil seal, oil seal (with the lip toward the 
inch and compressing the retaining the inner retainer washer, the inner outside of the cylinder), the outer 
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FIG. 5 Power Steering Installation—W-WT-9000 Typical 
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35 ft-Ib, F-600 4 x 4 and F-LN-750- 
7000 with 9000 Ib. axle; 60-65 ft-lb, 
LTS-Series with 16, 18, 20000 Ib. 


retaining washer and the outer 
retaining snap ring. 
4. Install the back-up ring and the О- 
ring to the OD of the cylinder gland. axles; 100-125 ft-Ib, LT-LNT-Series 
To prevent damage to the rod oil with 16000 Ib. axle). 
seal, carefully slide the cylinder 6. Push the piston rod assembly into 
gland over the piston end of the the cylinder shell approximately half 
piston rod toward the threaded end. way. Slide the cylinder gland into 
5. Secure the piston to the end of the the cylinder shell taking care not to 
piston rod with the piston rod nut. damage the O-ring as it moves past 
Torque the nut to specification (30- the retaining ring groove in the end 


TORQUE TO I5 FT. - LBS. 
BACK OFF TO NEAREST 
COTTER PIN HOLE 


TORQUE TO 15 FT.-LBS. 
BACK OFF TO NEAREST 
COTTER PIN HOLE 
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FIG. 6 Power Cylinder Disassembled—F-LN-750-7000 W/9000 Lb. Axle (F- 
600 4 x 4 and LTS W/16, 18 and 20000 Lb. Axles Similar) 
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FIG. 7 Power Cylinder Disossembled LT-LNT-Series W/16000 Lb. Axle 


of the cylinder shell. 

Lock the cylinder in place by 
installing the cylinder retaining ring 
in the cylinder shell groove. 

Check for binding by moving the 
piston rod through its full travel 
several times. 

Assemble the end plate with its 
retaining bolts. 
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PART 13-23 Steering Linkage—Power 
Cylinder/Control Valve 


CONTROL VALVE 
Disassembly and Assembly 


PITMAN ARM STOPS 


POWER CYLINDER 
Removal and Installation 


DESCRIPTION 


STEERING LINKAGE 


The C-CT-Series and Econoline are 
equipped with a separate power cylinder 
and a separate control valve with no 
power gear included in the linkage 
system (Figs. 1, 2 and 3). 


Removal and Installation ........ 


Adjustment .................. 


VALVE OR CYLINDER HOSE SEAT 
Removal and Installation ............ 


Applies To C-CT Series, Econoline Only 
COMPONENT INDEX COMPONENT INDEX 


POWER CYLINDER (CONT'D) 
Disassembly and Assembly ........... 
POWER CYLINDER SEAL 
Removal and Installation ............ 
STEERING LINKAGE 
ilo Description... 


ADJUSTMENTS 


The procedures given in Parts 13-33 
and 34 under Adjustments also apply to 
vehicles equipped with power steering. 


PITMAN ARM STOPS 


ECONOLINE 
1. Loosen the lock nut on both pitman 


arm stops (Fig. 3) and turn the 
adjusting screws inward several 
turns. 

2. Turn the steering wheel to the right, 
until the right spindle steering arm 
contacts the stop. 

3. Adjust the forward pitman arm stop 
outward until it contacts the pitman 
arm. Tighten the lock nut. 


4. Turn the steering wheel to the left, 
until the left spindle steering arm 
contacts the stop. 

5. Adjust the rearward pitman arm 
stop outward until it contacts the 
pitman arm. Tighten the lock nut. 


REMOVAL AND INSTALLATION 


When performing any service 
operations on power steering systems 
which necessitate hose disconnecting, 
make certain the hoses are tagged prior 
to removal. It is important that the 
hoses are reconnected to their correct 
ports to preclude damage to the system. 

See Group 50 for Hoisting 
instructions. For Removal and 
Installation of the steering gear and 


steering wheel, refer to Parts 13-33 and 
13-34 under Removal and Installation. 


POWER CYLINDER 


C-SERIES 
Removal 


1. Make certain the pressure and 
return hoses are properly identified 


(front and rear) to insure proper 
port connections during installation. 


2. Disconnect the hoses from the 


cylinder and fasten them in a raised 
position. 


3. On C-900 (with a 9.76 frame), CT- 


800 and CT-900 (with 9000, 12000 
ог 15000 lb. front axles) models, 
remove the nut and mounting bolt 
retaining the piston rod eye to the 
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ENG. INSTALLATION 


ENG. INSTALLATION 
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INSTALLATION 
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CYLINDER 
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"a ps m 
at LEFT TURN HOSE 
p 
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Ea 
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FIG. 1 Power Steering Installation C-500-800,900 (9.50 Ғғате),С-6000-8000 


RESERVOIR 


INSTALLATION FOR 
361, 391 CID ENGINES 


SPINDLE 
BRACKET CONNECTING ROD 


(CLAM SHELL) INSTALLATION FOR 


DRAG LINK 401, 477, 534 CID ENGINES 
VALVE BODY G1893-A 


PITMAN ARM 


FIG. 2 Power Steering Installation C-900 (9.76 Frame), CT-800-900 (9000, 12000,15000 Ib. Axles) 
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bracket (clam shell). Force the 4. Connect the two hoses to their 3. Disconnect the drag link from the 

piston rod into the cylinder until the proper ports. Fill the fluid reservoir idler arm and remove the valve and 

eye clears the bracket (Fig. 2). to specification with automatic drag link (Figs. 1 and 2). 

On all other C models, remove the transmission fluid. Installation 
cotter pin and nut from the piston rod 5. Start the engine and run it at idle 1. If necessary, install a new dust cover 
ball stud. Disconnect the ball stud from speed for about two minutes to in the sector shaft arm. Position the 
the idler arm (Fig. 1). warm the fluid in the power steering valve and drag link in the vehicle 
4. Remove the cotter pin and nut from system. and connect the drag link to the idler 

the ball stud at the rear end of the 6. Turn the steering wheel all the way arm. Connect the forward end of the 

cylinder, and remove the cylinder. to the left and right several times, control valve to the stud on the 

Installation and check the system for fluid leak. pitman arm. Install the plug and 

1. Position the anchored end of the Check the reservoir for proper fluid torque to specification. 
power cylinder in its mounting level. Fill if required. 2. Connect the hoses at the valve. 
bracket. 7. Increase the engine speed to about 3. Lubricate the two studs at the grease 

2. Install the nut and torque to 110-150 1000 rpm, and turn the steering fittings. 
ft-lb. If necessary, advance the nut to wheel all the way to the left and 4. Fill the fluid reservoir to the 
its next castellation to install the right several times. Do not hold the specified level with automatic 
cotter pin. wheels against the stops. transmission fluid. 

3. On C-900 (with a 9.76 frame), CT- 8. Stop the engine, and check the 5. Operate the engine at idle speed for 
800 and CT-900 (with 9000, 12000 power cylinder and hose about two minutes to warm the 
or 15000 Ib. front axles) models, pull connections for fluid leaks. Correct fluid. Check the fluid level, and 
the piston rod out of the cylinder the cause of any leaks. check all hose connections for leaks. 
until the piston rod eye is positioned 6. Increase the engine speed to abo 
between the holes in the bracket. SONIROE VALVE 1000 rpm, and tien ms the сы 
Insert the mounting bolt through wheel to the left and right several 
the bracket and eye. Install the nut C-SERIES times. Do not hold the wheels 
and torque to specification (Fig. 2). Removal against the stops. 

On all other C models, pull the 1. Disconnect the four hoses at the 7. Stop the engine, place the front 
piston rod out of the cylinder until the control valve, and drain the fluid wheels in the straight ahead position 
piston rod ball stud can be inserted into from the hoses. and check the control valve and the 
the idler arm. Install the nut and torque 2. Remove the plug from the forward hose connections for fluid leakage. 
to 110-150 ft-Ib. If necessary, advance to end of the valve and disconnect the 8. After correcting any fluid leaks, 
the next castellation to install the cotter control valve from the stud on the check the fluid level and refill the 
pin (Fig. 1). pitman arm. reservoir if necessary. 


HOSE INSTALLATION 

A. ASSEMBLE HOSE FROM BOTTOM 
CYLINDER PORT INTO UPPER VALVE 
PORT-ROTATE TUBE AGAINST 
VALVE BODY AND TIGHTEN TUBE NUT. 

B. ASSEMBLE HOSE FROM UPPER 
CYLINDER PORT INTO LOWER VALVE 
PORT-ROTATE TUBE AGAINST FIRST 
TUBE AND SECURE. TORQUE TO IDLER ARM 
16-25 LB-FT. 


LOOSELY 
ASSEMBLE — I 
THE HOSE ASSEMBLY 
TO THE DRAG LINK AND VALVE. 
SECURE THE CLAMP NUT THEN 
SECURE THE HOSES TO 
THE VALVE PORTS. 


A. TO LOWER 


CYL. PORT 
B. TO UPPER 
CYL. PORT 


NUT-IDLER ARM TO 
CONTROL VALVE 
NUT-IDLER ARM TO 
POWER CYLINDER 


POWER CYLINDER 


CONTROL VALVE 
AND LINK 


STN 


PITMAN ARM STOP 


ZERK FITTING 


POSITION BOLT UP 
* LOOSELY ASSEMBLE THE HOSE 
ASSEMBLY AT VALVE AND 
CYLINDER. SECURE CLAMP 
BOLT THEN SECURE FITTINGS 
AT VALVE AND CYLINDER. 


TO LOWER 
VALVE PORT 
LINE TO PUMP 

MUST BE ROUTEO 
BEHIND DRAG LINK. 


G1818-B 


FIG. 3 Power Steering Installation Econoline 
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ECONOLINE 


Removal 


l. 


Remove the castellated nuts and 
cotter pins from the ball studs 
attaching the control valve and link 
to the pitman arm and the tie rods to 
the idler arm (Fig. 3). 

Disconnect the control valve and 
link assembly from the pitman arm 
and tie rod assemblies from the idler 
arm. 

Remove the pal nut, attaching nut, 
washer and insulator from the end of 
the power cylinder rod (Fig. 4). 
Disconnect the two hoses attached 
to the power steering pump. 
Remove the five bolts securing the 
idler arm bracket to the 
crossmember. 

Remove the control valve and link, 
power cylinder, hoses, idler arm, 
and idler arm bracket as an 
assembly. 


Installation 


l. 


Thread the valve onto the link until 
the roll pin can be inserted into the 


notch behind the clamp. Torque 5/ 
16 dia. clamp bolt to 15 ft-lb. 
Connect the fluid lines to the control 
valve, and tighten all fittings 
securely. Do not overtighten. 5/16 
tube nut: 16-25 ft-lb, 3/8 tube nut: 
20-30 ft-lb. 

Take the control valve and link, 
power cylinder, hoses, idler arm, 
idler arm bracket as an assembly and 
rest it on the engine crossmember. 
Attach the idler arm bracket to the 
crossmember using the 7/16-14 x 1 
1/2 grade nine bolts and hardened 
flat washers. Install one washer 
under the head of the bolt and one 
under the nut. Torque to 60 ft-Ib. 
Connect the two power steering 
hoses to the pump. 

Attach the power cylinder to the 
front bracket (Fig. 4). Torque the 3/ 
8-24 nut to 21 ft-lb and the pal nut 
to 45 in-lb. 

Connect the control valve and link 
assembly to the pitman arm and the 
tie rods to the idler arm. 

Instal] the castellated nuts and 
torque the tie rod to idler arm to 45 
ft-lb (E-100-200), 60 ft-lb (E-300). 
All pitman arm nuts require 60 ft-lb. 
If necessary advance to the next 
castellation and insert and secure 
cotter pin. 


PAL NUT 
WASHER 


ofS 


INSULATOR e 
ATTACHING NUT 


FIG. 4 Cylinder Rod Bracket Attachments 


9. Connect the fluid lines to the pump, 
and tighten all fittings securely. 

10. Fill the fluid reservoir with the 
specified fluid to the full mark. 

11. Start the engine and run it at idle 
speed for about two minutes to 
warm the fluid in the power steering 
system. 

12. Turn the steering wheel all the way 
to the left and right several times 
and check the system for fluid leaks. 

13. Increase the engine speed to about 
1000 rpm, and turn the steering 
wheel all the way to the left and 
right several times. 

14. Stop the engine, and check the 
control valve and hose connections 
for fluid leaks. Correct the cause of 
any leaks. 

15. Check the fluid level, and refill the 
reservoir if necessary. 

16. Recheck the fluid level after 20 
minutes and refill if necessary. 


POWER CYLINDER SEAL 


C-SERIES 


Removal and Installation 
The C-Series power cylinder cannot 

be disassembled. Only the oil seal and 

snap ring can be replaced. 

1. Carefully clamp the power cylinder 
in a vise in a manner to prevent 
distortion, and remove the snap ring 
from the end of the cylinder. 

2. Remove as much fluid from the 
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REINFORCEMENT PLATE 


POWER CYLINDER 
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G1819-B 


cylinder as possible by stroking the 
piston rod in and out. Apply air 
pressure to the retracting port on the 
cylinder to blow out the seal. 
After lubricating a new seal with 
automatic transmission fluid, 
position it on the piston. Install the 
seal with a suitable deep socket. 
Install the retaining snap ring with 
the sharp edge facing out. 


VALVE OR CYLINDER TUBE SEAT 


Removal and Installation 


If any of the control valve connector 


seats need replacement, use the 
following procedures: 


Ë 


Tap the existing hole in the tube 
seat. Use a 3/8 inch starting tap for 
the large tube seat and a 1⁄4 inch 
starting tap for the small seats. Be 
sure to remove all metal chips from 
the tube seat port after tapping. 
Place a nut and large flat washer on 
a bolt of the same size as the tapped 
hole. The washer must be large 
enough to cover the tube seat port. 
Thread the bolt into the tapped hole, 
and turn the nut to remove the tube 
seat. 

Place a new tube seat in the port, 
and thread a bolt of the same size as 
the port into the port. Tighten the 
bolt enough to bottom the seat in the 
port. 
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DISASSEMBLY AND ASSEMBLY 


The procedures given in Parts 13-33 


and 34 under Major Repair Operation 
also apply to vehicles equipped with 
power steering. 


POWER CYLINDER 


ECONOLINE 
Disassembly 


1. 


Clamp the power cylinder in a vise, 
and remove the snap ring from the 
end of the cylinder (Fig. 5). Be 
careful not to distort or crack the 
cylinder in the vise. 

Pull the piston rod out all the way to 
remove the scraper, bushing, and 
seals. If the seals cannot be removed 
in this manner, remove them from 
the cylinder with a sharp pick. Take 
care, when using a pick, not to 
damage the shaft or seal seat. 


Assembly 


When replacing the power cylinder 


seals, install all of the parts supplied in 
the repair kit for the cylinder being 
repaired. 


1. 


Coat the new seals with Lubricant 
COAZ-19553-A to place the parts 
shown on the sketch on the piston 
rod which has been coated with the 
same grease. 

Push the rod in all the way and 
install the parts in the cylinder with 
a deep socket slightly smaller than 
the cylinder opening 


FIG. 5 Power Cylinder Econoline 


CONTROL VALVE 


C-SERIES 


Disassembly 


l. 


2. 


Remove the four housing bolts and 
the drag link assembly (Fig. 7). 
After unthreading the ball stud plug, 
remove the outer seat and spacer, 
the ball stud, and the inner seat, 
spring, and spring seat. 

After removing and discarding the 
nut from the spool bolt, remove the 
spacer washer, the centering spring 
seats, the spring, the sleeve, the 
bushing seal plate, and the shim. 
Notice that the spacer washer and 
the shim are not identical and note 
their relative positions. 

Separate the valve housing from the 
outer sleeve, and remove the plate 
bushing. 

Remove the spool bolt and the inner 
sleeve from the outer sleeve. 

Press on the spool to free the seals 
from the housing, and remove the 
seal and the spool. Remove the spool 
very carefully to avoid nicks or 
scratches. 

If necessary to replace the check 
valve or its O-ring, remove the plug 
by means of a piece of appropriately 
bent brass rod inserted through the 
return port. 
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Assembly 


l. 


After lubricating the spool seals and 
the spool with automatic 
transmission fluid, very carefully 
position the spool in the valve body. 
The grooved valley between the 
lands must be toward the drag link. 
Position the seals. The inner lip of 
each seal should be toward the valve 
body. 
Coat the outer diameter of the inner 
sleeve with CIAZ-19590-B 
lubricant and position the spool bolt 
and the inner sleeve in the outer 
sleeve. The inner sleeve should slide 
freely in the outer sleeve. 
Position the plate bushing in the 
outer sleeve (Fig. 7), and position 
the valve body next to the outer 
sleeve. Note that the valve body face 
has a shoulder that mates with the 
outer sleeve face. 
Position the shim (ground surface 
toward the spool), bushing seal 
plate, the sleeve, the spring, the 
spring seats, and the spacer washer 
on the spool bolt (Fig. 7). Install a 
new nut, and torque it to 
specification, then back it off one- 
sixth of a turn. 
Position the drag link assembly 
against the valve body and install the 
housing bolts. 
If installing on a vehicle, position the 
ball stud protruding from the 
pitman arm into the inner sleeve. 
Tighten the ball stud plug until the 
spring is fully compressed. Then, 
back off the plug to the nearest point 
where the cotter pin can be inserted. 


ECONOLINE 
Disassembly 


Disconnect the 4 fluid line fittings at 
the control valve, and drain the fluid 
from the lines. 

Loosen the clamping nut and bolt at 
the end of the sleeve (Fig. 8). 
Remove the roll pin from the control 
valve and link assembly. 

Unthread the control valve from the 
link. 

Wipe all fluid and loose dirt from the 
outside of the control valve. 
Remove the centering spring cap, 
from the valve housing (Fig. 9). 
When holding the control valve for 
disassembly, use a soft-jawed vise, 
and clamp the valve only around the 
sleeve flange to prevent damage to 
the housing, spool, or sleeve. 
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7. Remove the nut from the end of the 
valve spool bolt. Remove the 
washers, spacer, centering spring, 
adapter, and bushing from the bolt 
and the valve housing. 

8. Remove the two bolts that hold the 
valve housing and the sleeve 
together, and separate the housing 
from the sleeve. 

9. Remove the plug from the valve 
sleeve. 

10. Push the valve spool out of the 
centering spring end of the valve 
housing, and remove the seal from 
the spool. 


15/16" O.D. X 6" STEEL 
ELECTRICAL CONDUIT 


POWER 
CYLINDER 


G 1662A 
FIG. ó Installing Power Cylinder 
Seals 


DRAG LINK 


FIG. 7 Control Valve Typical 


11. Remove the spacer, bushing, and 
seal from the sleeve end of the valve 
housing. 

12. Drive the stop pin out of the travel 
regulator stop with a punch. Pull the 
head of the valve spool bolt tightly 
against the travel regulator stop 
before driving the pin out of the stop 
(Fig. 10). 

13. Turn the travel regulator stop 
counterclockwise in the valve sleeve 
to remove the stop from the sleeve. 

14. Remove the valve spool bolt, spacer, 
and rubber washer from the travel 
regulator stop. 

15. Remove the rubber boot and clamp 
from the valve sleeve. 

16. Slide the bumper, spring, and ball 
stud seat out of the valve sleeve, and 
remove the ball stud socket from the 
sleeve. 

17. After removing the return port hose 
seat, remove the return port relief 
valve. 

18. After removing the plug and O-ring 
from both ends of the valve body, 
remove the reaction limiting valve 
springs, plunger and washers (Fig. 
11). 

Assembly 
Before assembling the control valve, 

coat all parts except the seals with 

Automatic Transmission Fluid. Coat 


SPACER SPRING 


SLEEVE 
SPOOL 
BOLT SPRING SEAT 


NUT 


SPRING 
SEAT 


BUSHING 


SLEEVE FLANGE 


OUTER SLEEVE 


SHIM 
SPOOL 


the seals with lubricant COAZ-19553- 

A. 

1. Install the reaction limiting valve 
components, the spring and the 
components, the springs and the 
plugs. 

2. Install the return port relief valve 
and the hose seat. 

3. Insert one of the ball stud seats (flat 
end first) into the ball stud socket, 
and insert the ball stud into the 
sleeve window opening (Fig. 12). 


4. Placethe other ball stud seat, spring, 


and the spacer and bumper (Fig. 9) 
in the socket. Install and securely 


D-ou PIN 


ACTUATOR 


'G1820-B 


FIG. 8 Disconnecting Control Volve 
From Link 
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FIG. 9 Control Valve Disassembled 


BALL STUD 
SOCKET TRAVEL 
REGULATOR 


STOP 


G1656-B 


FIG. 10 Removing Stop Pin 


tighten the travel regulator stop 
until the spacer bottoms. 

5. Loosen the stop just enough to align 
the nearest hole in the stop with the 
slot in the ball stud socket, and 
install the stop pin in the ball stud 
socket, travel regulator stop, and 
valve spool bolt (Fig. 10). 

6. Install the rubber boot clamp and 
the plug on the control valve sleeve. 
Make sure that the lubrication 


G 1657-A 


FIG. 11 Removing Reaction Valve 
Plug 


fitting is turned on tightly and does 
not bind on the ball stud socket. 


7. Insert the valve spool in the valve 


housing. Rotate the spool while 
inserting it in the housing (Fig. 13). 


8. Move the spool toward the centering 


spring end of the housing and place 
the small seal bushing, and spacer іп 
the sleeve end of the housing. 


9. Press the valve spool against the 


inner lip of the seal and, at the same 


CONTROL 
VALVE SLEEVE 
BALL STUD SEAT 
BALL STUD 

BALL STUD SOCKET 

G 1658-А 


FIG. 12 Installing Ball Socket, Seal 


10. 


11. 


апа Brocket 


time, guide the lip of the seal over 
the spool with a small screwdriver 
do not nick or scratch the seal or the 
spool during installation. 

Place the sleeve end of the housing 
on a flat surface so that the seal, 
bushing, and spacer are at the 
bottom end and push down the valve 
until it stops. 

Carefully install the spool seal and 
bushing in the centering spring end 
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13. 


of the housing. Press the seal against 
the end of the spool, guiding the seal 
over the spool with a small 
screwdriver. Do not nick or scratch 
the seal or the spool during 
installation. 


. Pick up the housing and slide the 


spool back and forth in the housing 
to check for free movement. 

Place the valve sleeve on the housing 
so that the ball stud is on the 
opposite side of the housing as the 
parts for the two power cylinder 
lines. Install the two bolts in the 
sleeve, and torque them to 
specification. 


. Place the adapter on the centering 


spring end of the housing and install 


VALVE HOUSING 


G 1659-A 


FIG. 13 Inserting Valve Spool 


15. 


16. 


the bushing, washers, spacers, and 
centering spring on the valve spool 
bolt. 

Compress the centering spring, and 
install the nut on the bolt. Tighten 
the nut on the bolt. Tighten the nut 
snug until the spacer bottoms then 
loosen it not more than 1/4 turn 
(Fig. 14). The lock pin and ball stud 
free play can account for 1/4 turn. 
Make sure that the nut turns (90 
degrees) on the threads of bolt. 
Excessive tightening of the nut may 
break the stop pin at the travel 
regulator stop. 

Move the ball stud back and forth in 
the sleeve slot to check the spool for 
free movement. Apply COAZ- 


TIGHTEN NUT SNUG 
(90-100 IN - LBS ) THEN 
LOOSEN % TURN ON 
THREADS OF BOLT 


ADJUSTING 
NUT 


CENTERING SPRING 


ADAPTER à 
G 1034- C 


FIG. 14 Adjusting Centering Spring 


19. 


19553-a (silicone) grease at the 
sealing areas. 


. Lubricate the two cap attaching 


bolts. Install the centering spring 
cap on the valve housing, and torque 


the two cap bolts to specification. 


. Install the nut on the ball stud so 


that the valve can be positioned in a 
vise as shown in Figure 15. Then 
push forward on the cap end of the 
valve to check the valve spool for 
free movement. 

Turn the valve around in the vise, 
and push forward on the sleeve end 
to check the spool for free 
movement. 


PUSH FORWARD TO CHECK 
VALVE SPOOL MOVEMENT 
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FIG. 15 Inspecting Valve Spool 


Movement 
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PART 13-24 Steering Linkage-Manual 


This Information Applies To All Models 


DRAG LINK 


DRAG LINK AND TIE ROD END SEAL 


Removal and Installation 


Removal and Installation 


SPINDLE ARM 


Removal and Installation 


SPINDLE CONNECTING ROD 
Removal and Installation 


SPINDLE CONNECTING ROD END 
Removal and Installation 


REMOVAL AND INSTALLATION 


SPINDLE CONNECTING ROD END 


ALL EXCEPT F-100-F-250 FOUR- 
WHEEL DRIVE AND BRONCO 


Removal and Installation 


A rod end should be replaced if the 


ball is excessively loose. 


l. 
2. 


3. 


Remove the cotter pin and nut from 
the rod end ball stud (Figs. 1 and 2). 
Remove the ball stud from the 
spindle arm. 

Loosen the clamp bolt, and turn the 
rod end out of the rod. 

After lubricating the threads of the 
new rod end, turn it into the rod 
about the same distance as the old 
rod end was installed. This will 
provide an approximate toe-in 
setting. 

Install the ball stud in the spindle 
arm, tighten the nut to the specified 
torque, and install the cotter pin. 
Check the toe-in. If necessary loosen 
the connecting rod end clamps, and 
adjust the toe-in. Be sure to tighten 
the rod end clamps after adjusting 
the toe-in. The clamps should be 
positioned 3/16 inch from the end of 
the rod, and with the clamp bolt at 
right angles to the slot in the rod if 
they are not fixed. The clamp bolt 
must be vertical, with the head up 
and the clamp facing forward (on 
WSeries trucks with the Center 
Point front axle, no part of the 
clamp or bolt should be in the 1010 
12 o'clock segment when viewed 
from the end). 


F-100-F-250 FOUR-WHEEL DRIVE, 
BRONCO 


Removal and Installation 


l. 


Raise the vehicle on a hoist and 
disconnect the drag link from the 
spindle connecting rod end. 


SPINDLE ARM 


SPINDLE ARM 


R 


Disconnect the right spindle 
connecting rod end from the righ 
spindle arm. 

Disconnect the left spindle 
connecting rod ends from the left 
spindle arm and remove the spindle 
connecting rod ends from the 
vehicle. 

Position the connecting rod ends in 
a vise and loosen the connecting rod 
tube clamps (Fig. 3). 

Remove the right (short) rod end 
from the connecting rod tube and 
remove the tube from the left (long) 
connecting rod end. 

Clean and oil all threads on 
components that are to be re-used. 


OD TUBE 


7. 


10. 


COMPONENT INDEX COMPONENT INDEX 
24-02 
24-03 
24-03 
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— 


SPINDLE 
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e CONNECTING 
ROD END 
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FIG. 1 Typical Steering Linkage with Bolt-On Spindle Arms 


Install the connecting rod tube and 
clamps on the left spindle 
connecting rod end. Do not tighten 
the clamps. 

Install the right connecting rod end 
in the tube and remove the assembly 
from the vise. 

Position new dust seals (Fig. 3) on 
the left spindle connecting rod end 
and position the end to the left 
spindle arm. 

Install the connecting rod end 
attaching nut and torque it to 
specification. Continue to tighten 
the nut until the slots on the nut are 
aligned with the hole in the ball stud 
and install the cotter pin. 
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11. Position new dust seals on the right 
spindle connecting rod end and 
position the end to the right spindle 
arm. Install the attaching nut and 
torque it to specification. Continue 
to tighten the nut until the nut 
castellations are aligned with the 
hole in the ball stud and install the 
cotter pin. 

12. Position new seals (Fig. 3) on the 
drag link ball stud and position the 
drag link to the spindle connecting 
rod end. Install the attaching nut 
and torque it to specification. 
Continue to tighten the nut until the 
nut castellations are aligned with the 
hole in the ball stud and install the 
cotter pin. 

13. Lubricate the spindle connecting 
rod ends and the drag link. 

14. Check and correct the tire pressures 
to specification and lower the 
vehicle. 

15. Check and adjust toe-in and tighten 
the connecting rod tube clamps to 
specification. 


SPINDLE CONNECTING ROD 


Removal and Installation 
The spindle arm connecting rod 

should be replaced if the end threads are 

stripped and/or if it is damaged. Do not 
attempt to straighten a bent rod. 

1. Loosen both connecting rod end 
clamps (Figs. 1 and 2). 

2. Unthread the connecting rod until it 
drops off both ends. One rod end has 
a right thread, the other has a left 
thread. 

3. Lubricate the threads on the 
connecting rod ends, place the 
clamps on the new connecting rod, 
and start the rod about one thread 
on one end. 

4. Start the other end and continue to 
turn the rod until the rod ends have 
entered the rod about the same 
distance as the old rod was installed. 
This will provide an approximate 
toe-in setting. 

5. Check the toe-in and adjust if 
necessary. Be sure to tighten the 
connecting rod end clamps after 
adjusting the toe-in. Position the 
clamps 3/16 inch from the end of 
the rod with the clamp bolt at right 
angles to the slot irod. 


DRAG LINK 


Removal апа Installation 

A drag link should be replaced if a 
ball stud is excessively loose and/or if 
the drag link is bent. Do not attempt to 
straighten a drag link. 

Drag links on Models F-B-500-750 
with manual or power steering and 5000 
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FIG. 3 Steering Linkage Disassembled—F-100 


through 7000 pound front axles will 
have the word axle stamped on the end 
of the link adjacent to the ball stud 
socket. This end is to be attached to the 
axle steering arm (front of vehicle). 


NON-ADJUSTABLE 


l. Remove the cotter pins and nuts 
from the ball studs. 

2. Remove the ball studs from the 
arms. 
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STEERING LINKAGE—MANUAL 
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3. Position the drag link ball studs in 
the arms, and install the nuts. 
Torque the nuts to specification and 
install the cotter pins. 


ADJUSTABLE 


1. Remove the cotter pin and nut from 
the ball stud. 

2. Remove the ball stud. 

3. Remove the nut and bolt from the 
dust shield. 

4. After removing the cotter pin and 
the threaded plug, remove the drag 
link. 

5. Clean the ball seats and inspect them 
for wear. 

6. Position the drag link ball stud, and 
install the nut. Torque the nut to 
specification and install the cotter 
pin. 

7. Install the drag link on the sector 
arm ball, and assemble the socket. 

8. Install the bolt and nut on the dust 
shield. 

9. Check the ball stud for end play. If 
end play exists, the spring, seats or 
ball stud are probably damaged and 
should be replaced. 


DRAG LINK AND TIE ROD END 
SEAL 


F-,B-,LN-500-750 WITH 5000-7000 
LB. AXLES, L-,LT-,LTS-,LN-,LNT-800 
AND UP 


Removal and Installation 

1. Remove the old dust seal. 

2. Wipe out all old grease from around 
the ball stud (do not use solvent). 

3. Pack CIAZ-19590-B Lithium base 
grease liberally around the ballstud. 

4. On units with the one piece dust 
seal, press the new dust seal into 
place using a deep socket or other 
suitable tool that will fit over the 
boot and press on the lower 
horizontal flange. On units with the 
keystone clamp, press the new seal 
into place on the socket body, slip 
the keystone clamp down to the 
shoulder of the seal and securely 
crimp into place. 


SPINDLE ARM 


Removal and Installation 


A spindle arm should be replaced if 


it is bent and/or damaged in any way. 
Do not attempt to straighten a bent 
spindle arm. 


BOLT-ON TYPE ARM 


l. 


2. 


Remove the front wheel and brake 
drum. 

Remove the cotter pin and nut from 
the connecting rod (and/or the drag 
link on the left side) ball stud, and 
remove the ball stud from the 
spindle arm. 

Remove the cotter pin, lock 
washers, and nuts from the spindle 
arm attaching bolts (Fig. 1), and 
remove the spindle arm. It is not 
necessary to remove the spindle arm 
attaching bolts unless they are 
damaged and must be replaced. 
Install the steering stop adjusting 
bolt, and lock nut in the spindle arm, 
if so equipped. 

Position the spindle arm and lock 
washers on the attaching bolts, 
install and tighten the nuts to the 
specified torque, and install the 
cotter pin. 

Install the connecting rod (and/or 
the drag link on the left side) ball 
stud in the spindle arm, tighten the 
nut to the specified torque, and 
install the cotter pin. 

Install the front brake drum and 
wheel, and check the toe-in. Be sure 
to tighten the connecting rod end 
clamps if the toe-in is adjusted. 
Adjust and lock the steering stop 
adjusting bolts. 


TAPERED ARM TYPE 


l. 


3. 


Remove the connecting rod end ball 
stud or the drag link ball stud from 
the spindle arm. 

Remove the cotter pin and attaching 
nut from the spindle arm, and 
remove the spindle arm from the 
spindle. Drive out the spindle arm if 
necessary (Fig. 2). 

Install spindle arm in the spindle. 


The spindle hole is slotted to 
position the spindle arm with a key. 
Install the spindle arm attaching nut 
and tighten it to the specified torque. 
Install a new cotter pin through the 
nut and spindle arm. 

Install the connecting rod end ball 
stud or the drag link ball stud in the 
spindle arm and install and tighten 
the ball stud nut to specified torque. 
Install a new cotter pin through the 
nut and ball stud. 

Check the toe and adjust if 
necessary. 

Adjust and lock the steering stop 
adjusting bolts. 
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PART 13-33 Manual Steering Gear—Recirculating 
Ball 


Applies To F-100, 250, 350 (4 x 2), Econoline Only 


COMPONENT INDEX COMPONENT INDEX 


STEERING WHEEL 


Description 
Disassembly and Assembly 
Removal and Installation 


DESCRIPTION 


STEERING GEAR 


Figs 1 and 2 show the recirculating 
ball type steering gear. The steering 
system combines the low friction 
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FIG. 1 Manual Steering Gear — 


Recirculating Ball — F-100 
thru F-350 (4 x 2) 


Removal and Installation 33-03 
WORM AND SECTOR 


Adjustment 


33-02 


WORM BEARING PRELOAD 


Adjustment 


parallelogram linkage and the 
conventional recirculating ball-nut 
steering gear. Friction is minimized by 
the ball-nut, which is mounted on the 
steering worm (or shaft), where all 


IDENTIFICATION TAG 


33-02 


steering action is accomplished by free 
rolling ball bearings between the nut and 
worm. There is no direct contact 
between the steering worm and the ball- 
nut assembly. 


STEERING SHAFT 


WORM BEARING ADJUSTER 


LOCKNUT 


LOCKNUT 


SECTOR SHAFT 
ADJUSTMENT SCREW 


FIG. 2 Manual Steering Gear — Recirculating Ball — Econoline 


G 1524-А 
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ADJUSTMENTS 


STEERING WORM AND SECTOR 


ECONOLINE 


The steering gear must be removed 


from the vehicle to properly make a 
preload and mesh load adjustment. 
Therefore it should be determined that 
the steering column is aligned properly 
and not causing excessive turning effort 
before attempting to adjust the gear. 


The ball nut assembly and the sector 


gear must be adjusted properly to 
maintain minimum steering shaft end 
play (a factor of preload adjustment) 
and minimum backlash between sector 
gear and ball nut. There are only two 
possible adjustments within the 
recirculating ball-type steering gear, and 
these should be made in the following 
order to avoid damage or gear failure. 


1. 


Гооѕеп the nut which locks the 
sector shaft adjusting screw (Fig. 2) 
and turn the adjusting screw 
counterclockwise approximately 
three turns. 

Measure the worm bearing preload 
by attaching an in-lb torque wrench 
to the input shaft (Fig. 3). Read the 
torque required to rotate the input 
shaft approximately 1 1/2 turns 
either side of center. If the torque or 
preload is not within specifications, 
adjust the steering gear as explained 
in the next step. 

Loosen the input shaft bearing 
adjuster lock nut, and tighten or 
back off the bearing adjuster to bring 
the preload within the specified 
limits. Tighten the lock nut and 
recheck the preload. 

Turn the input shaft slowly to either 
stop. Turn gently against the stop to 
avoid possible damage to the ball 
return guides. Then rotate the shaft 
approximately three turns to center 
the ball nut. 


In-Lb Torque Wrench 
ы SHAFT 


INPUT SHAFT 


SECTOR SHAFT W 
ADJUSTING SCREW 


LOCKNUT 
FIG. 3 Setting Mesh Load 


G1533-A 


5. Turn the sector adjusting screw 
clockwise until the specified pull is 
obtained to rotate the worm past its 
center (Fig. 3). With the steering 
gear position on center and the 
sector shaft retained to prevent 
rotation, check the lash between the 
ball nuts, balls and worm shaft by 
applying a 15 in-lb torque on the 
steering gear input shaft, in both 
right and left turn directions. Total 
travel of the wrench should not 
exceed 1 1/4 inches when applying a 
15 in-Ib torque on the steering shaft. 

6. Tighten the sector adjusting screw 
lock nut, and recheck the backlash 
adjustment. 


WORM BEARING PRELOAD 


F-100-350 (4 X 2) 


Correctly adjusted worm bearing 
preload will help to eliminate excessive 
steering shaft and worm end play. 
Always check the worm bearing preload 
before checking and adjusting the worm 
and roller mesh. The worm and roller 


Inch-Pounds Torque Wrench 


G1564-A 


FIG. 4 Checking Steering Gear 


Preload 


mesh should always be checked and 
adjusted after checking and adjusting 
the worm bearing preload. 


l. 


2. 


Remove the Pitman arm from the 
steering gear sector shaft. 
Disconnect the horn wire at the 
horn relay. Remove the horn button 
and spring from the steering wheel. 
Turn the steering wheel to the end of 
its travel. 

Place an in-lb torque wrench on the 
steering wheel nut (Fig. 4). Measure 
the lowest torque required to turn 
the wheel at a constant speed. The 
lowest torque reading is the worm 
bearing preload. If the torque 
(preload) is not within specification 
(at the end of this Part), adjust as 
described in step 5. 

Loosen the steering shaft bearing 
adjuster lock nut and tighten or 
loosen the bearing adjuster (Fig. 1) 
to bring the preload to 
specifications. Tighten the steering 
shaft bearing adjuster lock nut and 
recheck the preload. 


REMOVAL AND INSTALLATION 


STEERING GEAR 


F-100 THRU F-350 (4 X 2) 


Removal 


l. 


Remove the bolt that attaches the 
flex joint to the steering gear (Fig. 
5). Remove the brake line bracket. 
Raise the front of the vehicle and 
install safety stands. 


3. Disconnect the Pitman arm from the 
sector shaft. 

4. Remove the steering gear housing 
attaching bolts, and remove the 
steering gear. 


Installation 

1. With the steering wheel spokes 
aligned and the sector shaft in the 
center position, install the steering 


gear. Torque all attaching bolts to 
specification. Reinstall the brake 
line bracket to the steering gear 
cover studs. 

With the wheels straight ahead, 
connect the Pitman arm to the 
sector shaft. 

Remove the steering gear filler plug 
and housing lower cover bolt. After 
turning the steering wheel to the left 
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to move the ball nut away from the 
filler hole, fill the steering gear with 
the correct lubricant. Fill the gear 
until lubricant comes out of the 
housing cover lower bolt hole. 
Install the filler plug and the cover 
bolt. Torque the bolt to 
specification. 


ECONOLINE 

Removal 

1. Raise the vehicle on a hoist. 

2. Remove the attaching bolt from the 
lower half of the flex coupling (Fig. 
6). 

3. Disconnect the Pitman arm from the 
drag link with Tool 3290-С. 

4. While supporting the steering gear, 


remove the three gear-to-side rail 
attaching bolts and flat washers. 
Lower the gear. 

Remove the Pitman arm attaching 
nut. Remove the Pitman arm with 
Tool T64P-3590-F. 


Installation 


l. 


Center the input shaft 
(approximately three turns from 
either stop). 

Place the Pitman arm on the sector 
shaft making sure that it is pointing 
downward. Install and torque the 
attaching nut to specification. 

Fill the steering gear to the proper 
level with the specified lubricant. 
Raise the steering gear into position 
making sure that the splines on the 
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FIG. 5 Steering Gear Installation 


— F-100, 250 and 350 
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FIG. 6 Steering Gear Installation — Econoline 


input shaft engage the flexible 
coupling. Install and torque the 
three special (grade 8) mounting 
bolts and special washers (hardened) 
to specification. 

Connect the drag link to the Pitman 
arm and torque the nut to 
specification. Install a new cotter 
pin. 

Install the flexible coupling 
attaching bolt and torque it to 
specification. 


STEERING WHEEL 


Removal and Installation 


1. 


Disconnect the horn wire at the 
bullet connector below the 
instrument panel. 

Remove the horn button or ring by 
pressing down and turning it 
counterclockwise. 

Remove the steering wheel nut. 
Install a steering wheel puller (Fig. 
7), and remove the steering wheel. 
Make sure the steering column 
upper bearing sleeve and spring are 
in position at the top of the steering 
shaft if so equipped. Position the 
steering wheel and press it onto the 
shaft. On F-Series, with the wheels 
straight ahead, position the steering 
wheel on the steering shaft with the 


Tool— 3600-АА 


Wrench 
G1567-A 


FIG. 7 Removing Steering Wheel 


— Typical 


clear vision opening at the top. This 
will point the lower spoke straight 
down. 

Install a new steering wheel 
attaching nut and torque to 
specification. 

Stake the steering shaft at one point 
with a center punch to prevent the 
nut from coming off. 

Install the horn button and connect 
the horn wire. 
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DISASSEMBLY AND ASSEMBLY 


STEERING GEAR 
Disassembly 


1. 


11. 


Rotate the steering shaft to the 
center position and remove the 
steering shaft bearing adjuster lock 
nut (Figs. 8 and 9). 

Loosen the worm bearing adjuster 
nut and remove the adjuster 
assembly and the steering shaft 
upper bearing. 

Remove the sector shaft adjuster 
screw lock nut and loosen the 
adjuster screw about one turn (Figs. 
9 and 10). 

Remove the sector shaft cover 
attaching screws and studs and 
remove the cover by turning the 
adjuster screw clockwise. Keep the 
shim with the adjuster screw. 
Remove the sector shaft from the 
housing. 

Carefully pull the steering shaft and 
ball nut from the housing and 
remove the steering shaft lower 
bearing. To avoid possible damage to 
the ball return guides, keep the ball 
nut from running down to either end 
of the worm. Disassemble the ball 
nut only if there is indication of 
binding or tightness. 

Remove the ball nut guide retainer 
and guides from the ball nut. Keep 
the guide side of the ball nut up until 
ready to remove the balls. 

Turn the ball nut over, and remove 
all of the balls from the ball nut by 
rotating the steering shaft side to 
side. With the balls removed, the 
ball nut will slide off the shaft. 
Remove the upper bearing cup from 
the adjuster (Figs. 8 and 9) and the 
lower bearing cup from the housing. 
It may be necessary to tap the 
housing or adjuster on a block of 
wood to jar the bearing cups loose. 


. Remove the sector shaft seal and 


lower bearing from the housing with 
Tool T62F-3576-A (Fig. 11). Then, 
with the same tool, remove the 
upper bearing on F-100, 250 and 350 
(4 x 2) vehicles. Remove the sector 
shaft bearings only if preliminary 
inspection shows damage. 

Clean and inspect the housing and 
all parts. 


Assembly 


If the sector shaft bearings have been 
removed, install the sector shaft 


— 


lower bearing in the housing with 
Tools T62F-3576-A and T64K- 
3576-В as shown in Figs. 12, 13 and 
14. Then, install a new seal in the 
same way. 

On F-100, 250 and 350 (4 x 2) 
vehicles turn the gear housing over 
and install the upper bearing with 
the same tools. Apply enough 

C3AZ-19578-A lubricant to fill the 
pocket in the housing between the 
sector shaft bearings. 

Install the steering shaft upper 
bearing cup in the adjuster and the 
lower bearing cup in the housing 
(Figs. 8 and 9). If the seal in the 
bearing adjuster was removed, 
install a new seal. Swab the inside 
diameter of the ball nut and the 
outside diameter of the worm and 
gear with lubricant C3AZ-19578-A 
prior to assembly. 

Insert the ball guides (Figs. 8 and 9) 
into the holes of the ball nut, tapping 
them lightly with the wood handle 
of a screwdriver if necessary to seat 
them. 

Insert one half of the balls into the 
hole in the top of each ball guide. It 
may be necessary to rotate the shaft 
slightly one way, then in the 
opposite direction to distribute the 
balls in the circuit. 

After the balls are installed, install 
the ball guide clamp. Torque the 
screws to specification. Check the 
worm shaft to make sure that it 
rotates freely. 


. Coat the threads of the steering shaft 


bearing adjuster, the housing cover 
bolts, and the sector adjusting screw 
with a suitable oil-resistant sealing 
compound. Do not apply sealer to 
female threads, and especially avoid 
getting any sealer on the steering 
shaft bearings. 


. Coat the worm bearings, sector shaft 


bearings and gear teeth with gear 
lubricant. 


. Clamp the housing in a vise, with the 


sector shaft axis horizontal, and 
position the steering shaft lower 
bearing in its cup. 


. Position the steering shaft and ball 


nut assemblies in the housing. 


. Position the steering shaft upper 


bearing on the top of the worm and 
install the steering shaft bearing cup 
adjuster. Install the adjuster lock nut 
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with the flat side against the bearing 
adjuster. Leave the nut loose. 


. Adjust the worm bearing preload 


(Figs. 15 and 16) using an in-lb 
torque wrench. See the Specification 
Section at the end of this Part for the 
specified preload. New steering gear 
assemblies are factory-adjusted to 
specification. 


. Position the sector adjusting screw 


and adjuster shim, and check the 
end clearance which should not 
exceed 0.002 inch between the screw 
head and the end of the sector shaft. 
If clearance is greater than 0.002 
inch, add enough shims to reduce 
the end play to within the 0.002 inch 
tolerance. 


. Start the sector shaft pilot into the 


housing cover and then, using a 
screwdriver through the hole in the 
cover, turn the adjusting screw 
counterclockwise to pull the pilot 
into the cover. 


. Install a new gasket on the housing 


cover. 


. Rotate the steering shaft until the 


ball nut teeth are in position to mesh 
with the sector gear, tilting the 
housing so that the ball nut will tip 
toward the housing cover opening. 


. Lubricate the sector shaft journal 


and install the sector shaft and 
cover. 


. With the housing cover turned out 


of the way, fill the gear with the 
specified amount of gear lubricant. 
Push the housing cover and sector 
shaft assemblies into place, and 
install the top housing cover bolts. 
Do not tighten the cover bolts until 
it is certain that there is some lash 
between ball nut and sector gear 
teeth. While holding or pushing the 
cover away from the ball nut, torque 
the bolts to specification. 


. After loosely installing the sector 


shaft adjusting screw lock nut, 
adjust the sector shaft mesh 
(backlash) as shown in Fig. 17. See 
Specifications section for the 
specified mesh load. 
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FIG. 8 Steering Shaft and Related Parts — Recirculating Ball Gear — Ғ-100 
thru F-350 (4 x 2) 
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FIG. 10 Sector Shaft and Housing — Recirculating Gear — F-100 thru F-350 
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FIG. 11 Removing Sector Shaft 
Bearing — Econoline — F- 
100 thru F-350 Similar 
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FIG. 12 Installing Sector Shaft 
Lower Bearing and Seal — 
Recirculating Ball Gear — 
F-100 thru F-350 (4 x 2) 
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Tool—T62F-3576-A 
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FIG. 13 Installing Sector Shaft 
Bearing — Econoline 
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FIG. 14 Installing Sector Shaft Seal 
— Econoline 
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FIG. 15 Checking Worm Beoring 
Prelood — Recirculating 
Ball Gear — F-100 thru F- 
350 (4 x 2) 
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FIG. 16 Checking Worm Bearing 
Preload — Econoline 
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FIG. 17 Adiusting Sector Shaft Mesh Load — Recirculoting Ball Gear — F- 
100 thru F-350 (4 x 2) — Econoline Similar 


13-33-07 MANUAL STEERING GEAR—RECIRCULATING BALL 13-33-07 
АЎ 


SPECIFICATIONS 


SERVICE SPECIFICATIONS 


RECIRCULATING BALL GEAR 
Model SMA-S: Econo. Pwr. Assist, SMA-H, K: Truck, SMA-G: Econo. Worm Bearing Preload (In-Lb) (S) 4—5 (Man.) 3-4 (Pwr. Assist) 
Ratio 24:1 (Manual) 16:1 (Econo. Power Assist) Total Center Meshload (In-Lb) (2) 8-10 (Man.) 8-9 (Pwr. Assist) 
Turns of Steering Wheel (Lock to Lock) @ 6 (Man.) 4 (Pwr Assist) Minimum Meshload Over Preload (In-Lb) 2 (Pwr. Assist Only) 
Lubricant СЗА2-19578-А Adjusting Screw to Bottom ої Sector 


Lubricant Capacity (Lb.) .87 + .07 Shaft T-Slot Clearance .000—.002 Inch 
(9 Gear Only – not attached to Pitman Arm. (2) Required to rotate input shaft and worm assembly past the center high point, 
(8) Torque required to rotate input shaft at approximately 1-1/2 turns either side of center (gear out of vehicle or Pitman arm disconnected] 


TORQUE SPECIFICATIONS 
RECIRCULATING BALL GEAR 


С Amin — | — Ft [тю [| Aem — — —] Fh | 


Sector Shaft Cover Bolt 17-25 (Truck) Preload Adjuster Locknut [| | O 
30-40 (Есопо) 
NENNEN Meshload Adjusting Screw Locknut 32-40 —Ü 


Sector Shaft Cover Stud (Truck) 17-25 4 
Ball Return Guide Clamp Screw || 142 || Lubricant Fill Plug and Vent 39 


@ Minimum of one thread must remain exposed when installed. 


SPECIAL SERVICE TOOLS 


E EL П ый 


T64P-3590-F Steering Arm Remover T64K-3576-B Sector Shaft Needle Bearings and Seal Remover and 
Replacer Adapter 
T67L-3600-A Steering Wheel Remover 


T62F-3576-A Sector Shaft Bearing Remover and Replacer 


CG 1878-B 
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PART 13-34 Manual Steering Gear-Worm and 
Roller 


SPECIFICATIONS 


STEERING GEAR 


Description 


Disassembly and Assembly 


Removal and Installation 


DESCRIPTION 


STEERING GEAR 


F-100-250 (4 X 4) AND BRONCO 


The steering gear is a worm and 
roller type gear. It is attached to the 
frame side rail forward of the front axle 
and steering linkage. 

The worm, which is part of the input 
shaft rotates on ball bearings and 
preload is obtained by shim gaskets 
between the end plate and the housing 
(Fig. 1). The sector shaft and roller, 


4444....!............ 


which is combined as ап integral unit, 
rotates in bushings in the lower part of 
the housing. Worm and roller 
adjustment is controlled by an adjusting 
screw in the top end of the sector shaft. 
This screw is threaded into the housing 
cover and is used to adjust the mesh of 
the worm and roller by pushing the 
sector shaft roller against the worm. 


All Models—500 Thru 9000, F-250 (4 
X 4) and P-Series 


The worm and roller type steering 


STEERING WHEEL 

Removal and Installation 
WORM AND ROLLER MESH 
Adjustment 


Does Not Apply To F-100, 250, 350 (4 x 2), Econoline 
COMPONENT INDEX COMPONENT INDEX 


WORM BEARING PRELOAD 
Adjustment 


gear assemblies (manual steering) used 
on all models are similar in design but 
differ in size and method of attachment 
to the frame. А cutaway view of a 
typical steering gear is shown in Fig. 2. 
The steering linkage consists of the 
steering sector shaft (Pitman arm), the 
drag link, idler arm (C-Series with 
power steering only), the spindle 
connecting rod, and the spindle arms. 


___———————————-————————— 


ADJUSTMENTS 


WORM BEARING PRELOAD 
F-100 4-Wheel Drive 


1. Disconnect the Pitman arm from the 
sector shaft with T64P-3590-F. 

2. Disconnect the wire socket at the 
horn relay. Remove the horn button 
and spring. 

3. Turn the steering wheel to the end of 
its travel in either direction. 

4. Place ап in-lb torque wrench on the 
steering wheel attaching nut, and 
measure the torque required to keep 
the wheel moving at a constant rate 
for approximately 1/4 to 1/2 turn. If 
the torque, or preload is not within 
specifications, remove or add gasket 
shims between the worm shaft 
bearing retainer cover and the 


steering gear housing (Fig. 1) to 
adjust the worm bearing preload to 
specification. Install the cover and 
torque the attaching bolts to 
specification. Then, recheck the 
worm preload to be sure it has not 
changed after the cover bolts have 
been tightened. If erratic readings 
are experienced, disconnect the 
steering shaft joint at the steering 
gear. Then, check the torque 
required to rotate the steering shaft. 
If the torque is measurable, add it to 
the worm bearing preload 
specification. 

5. After adjusting the worm preload, 
turn the gear to the other end of its 
travel and recheck the preload. 

6. Check the steering gear lubricant 


level and add lubricant as necessary 
(Part 13-01). 


Bronco 


1. Remove the steering gear as 
described in Removal and 
Installation. 

2. Loosen the mesh and roller 
adjusting lock nut. Back off 
adjusting screw 2-3 turns. 

3. Place an in-Ib torque wrench on the 
input shaft. Check the torque 
required to rotate the input shaft 1 
172 turns either side of center. If the 
torque or preload is not within 
specifications, remove or add gasket 
shims between the worm shaft 
bearing retainer cover and the 
steering gear housing (Fig. 1) to 
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adjust the worm bearing preload to 
specification. 

Tighten the mesh and roller 
adjusting screw 2-3 turns and 
perform the worm and roller mesh 
adjustment. 

Install the steering gear as described 
in Removal and Installation. 
Check the steering gear lubricant 
level and add lubricant as necessary 
(Part 13-01). 


F-B-L-W-C-500-9000 


l. 


2. 


Remove the steering gear from the 
vehicle. 

Place a 12 point, 13/16 inch socket 
on the lower steering shaft 
serrations. Attach an in-lb torque 
wrench to the socket and turn the 
steering gear at a constant speed. 
The lowest torque reading is the 
worm bearing preload. If the torque 
is not within specification (at the end 
of this Part), make the adjustment as 
outlined in step 3. 

To adjust the worm bearing preload, 
remove or add gasket shims between 
the worm shaft bearing retainer 
(Fig. 2) to bring the worm bearing 
preload to the proper specifications. 
install the cover and torque to 
specifications. 

Adjust the worm and roller mesh 
preload. 

Install the steering gear in the 
vehicle. 


WORM AND ROLLER MESH 


The worm bearing preload should 


always be checked and adjusted, if 
necessary, before the worm and roller 
mesh is checked and adjusted. 


i 


2), 


Remove the steering gear from the 
vehicle. 

Place ап in-lb torque wrench on the 
steering gear input shaft. Measure 
the torque required to turn the 
steering wheel through the straight 
ahead (high point) position. The 
highest torque reading is the worm 
and roller mesh preload. If the 
preload is not within specification 
(at the end of this Part), adjust as 
outlined in steps 3 through 5. 

To adjust the mesh, loosen the 
adjusting screw lock nut on the side 
of the steering gear housing (Fig. 3), 
and adjust the worm and roller 
mesh, or by turning it outward 
(counterclockwise) to loosen the 
mesh. 

After adjusting the mesh, hold the 
adjusting screw stationary with a 
screwdriver and tighten the lock 
nut. 
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5. Recheck the mesh adjustment. If the 6. 
mesh is still not correct, repeat the 
adjustment procedure. 


Install the steering gear and fill it to 
the correct level with the specified 
lubricant. 
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FIG. 1 Steering Geor — F-100-250 (4 x 4) and Bronco 
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FIG. 2 Typical Manual Steering Gear — Sectional View 
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REMOVAL AND INSTALLATION 


STEERING GEAR 


BRONCO, F-100-250 (4 X 4) 
Removal 


l. 


Raise the vehicle on a hoist and 
remove the Pitman arm attaching 
nut and lock washer. 

Remove the Pitman arm from the 
sector shaft with Tool T64P-3590-F. 
Remove 3 steering gear-to-frame 
side rail attaching bolts and nuts and 
lower the vehicle. 

Remove the flex coupling bolt and 
nut from the coupling clamp (Fig. 
4). Loosen the clamp on the steering 
shaft at the end of the, steering 
column and separate the coupling 
from the steering gear input shaft by 
pushing the steering shaft toward 
the steering column. Discard the 
clamp, bolt and nut. 

Remove and discard the flex 
coupling clamp from the steering 
gear input shaft, and remove the 
steering gear from the frame side 
rail. 


Installation 


l. 


Position the steering gear to the 
frame side rail and install the 
attaching bolts and nuts. 

Position the steering shaft flex 
coupling and a new clamp to the 
steering gear input shaft and install 
the clamp bolt and nut (Fig. 4). 
Torque the bolt and nut to 
specification. 

Position a new steering shaft clamp 
at the end of the steering column and 
tighten the bolt and nut to 
specification. 

Raise the vehicle and torque the 
steering gear attaching bolts and 
nuts to specification. 

Position the Pitman arm on the 
sector shaft and install the washer 
and attaching nut. Torque the nut to 
specification, lower the vehicle, and 
fill the gear with lubricant (SAE-90 
EP Engine Oil, Ford Spec.M-568- 
C). 


P-SERIES 


Removal 


1. 
2. 


Remove the steering wheel (Fig. 10). 
Remove the steering column tube 
bracket bolts from the instrument 
panel. 

Raise the front of the vehicle about 
10 inches, and install safety stands. 
Remove the sector shaft arm from 
the sector shaft, and remove the 


steering gear attaching bolts (Fig. 5). 
If necessary, spread the sector shaft 
opening in the arm. 

Loosen the steering column lower 
clamp, and disconnect the horn 
wire. 

Move the steering gear to the left, 
and remove it from beneath the 
vehicle, 


Installation 


l. 


PS б 
FIG. 3 Checking Steering Gear Preload — F-B-L-W-and C-500-9000 


Position the steering gear in the 
steering column tube, and partially 
tighten the lower clamp. 

Install the steering gear attaching 
bolts finger tight, and connect the 
horn wire. 

Instali the sector shaft arm and 
torque the nut to specification. If 
necessary, spread the split portion of 
the arm. 

Loosely install the steering column 
tube bracket bolts. 

Install the steering wheel. 

Adjust the steering column tube to 
provide 1/16 inch clearance between 
the top of the tube and the steering 
wheel hub, and tighten the 
instrument panel bolts. 

Tighten the low clamp bolt, and 
torque the steering gear attaching 
bolts to specification. 

Lower the vehicle. 


In-Lb Torque Wrench 


F-B-500-750, 6000-7000 


Removal 


1. 


4. 


Loosen the steering column lower 
clamp and slide the clamp down 
(Fig. 6). 

Remove the bolt and nut retaining 
the Pitman arm from the sector shaft 
usingTool T64P-3590-F. 

Remove the nuts, bolts, cotter pin 
and the strap retainer on all models 
except those equipped with 9000 Ib 
axles, that hold the steering gear 
housing on the frame side member. 
Remove the steering gear assembly 
from under the vehicle. 


Installation 


l. 


Install the steering gear assembly 
from underneath the vehicle and 
tighten the mounting bolts and nuts 
(and strap retainer if so equipped) 
finger tight. 

Connect the steering column lower 
clamp and torque to specification. 
Torque the two upper steering gear 
housing-to-frame mounting nuts to 
specification. 

Install the bottom nut and cotter pin 
and torque to specification (50-70 ft- 
Ib). 

Install the Pitman arm on the sector 
shaft and torque the retaining nut to 
specification. 


61565-А 
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L-N-500-900, 6000-9000, L-LT-LNT- 
W-WT-800-900, 8000-9000 


Removal 

1. Remove the bolt, nut and cotter pin 
retaining the Pitman arm to the 
sector shaft and remove the Pitman 
arm from the sector shaft using Tool 
T64P-3590-F. 

2. Remove the bolt and nut retaining 


the U-joint to the steering gear input 2. 


shaft and slide the joint up off the 
input shaft (Figs. 7 and 8). 

3. Remove the bolts, nuts, cotter pins 
and strap retainers (if so equipped) 
retaining the steering gear or the 
steering gear bracket to the frame 
side rail and remove the steering 


gear. 3. 


STEERING GEAR 


GEAR 
ATTACHING 
BOLTS 


STEERING 


INSTALLATION FOR SEAR 


Е -250 (4 x 4) ONLY 


GEAR 
ATTACHING 
BOLTS 


COUPLING 
ASSEMBLY 


Installation 
1. 


Position the gear (or gear and 
bracket) to the side rail. Install the 
bolts, nuts and strap retainers if so 
equipped and torque to 
specification. Install the cotter pins 
(advance to next castellation if 
necessary after torquing to 
specification). 

With the wheels and steering wheel 
in the straight ahead position place 
the steering shaft U-joint on the 
Steering gear input shaft. Install a 
new bolt and nut to retain. Make 
certain the bolt is engaged in the slot 
of the steering gear input shaft. 
Torque to specification. 

Position the Pitman arm to the 


COUPLING ASSY. 


COUPLING BOLT 


PITMAN 
ARM 


PITMAN ARM 


INSTALLATION FOR F-100 (4 x 4), 
BRONCO (SIMILAR) 


G1875-A 


FIG. 4 Steering Gear Installation — Bronco, F-100, F-250 (4 x 4) 


steering gear sector shaft and install 
the bolt and nut. On W and L-Series 
trucks, the slash marks on the 
Pitman arm and the sector shaft 
should be aligned when full 
serrations are evident. Torque to 
specification and install the cotter 
pin (advance to next castellation if 
necessary). 


C-SERIES 


Removal 


l. 


Tilt the cab up. 

Remove the horn wire brush from 
the steering column just below the 
instrument panel bracket. 

Remove the universal joint-to- 
steering gear attaching bolt (Fig. 9). 
Turn the wheels to the right, remove 
the sector arm (Pitman arm) 
attaching nut and bolt, and pry the 
sector arm off the sector shaft. If 
necessary, spread the sector shaft 
opening in the arm. 

Remove the steering gear housing 
attaching bolts, and remove the 
steering gear. 


Installation 


l. 


Position the steering gear housing on 
the frame side rail, install the 
housing attaching bolts, torque the 
nuts to specifications, and install the 
cotter pins to lock the nuts. 
Center the steering gear input shaft. 
Turn the steering wheel as required 
to position the lower spoke in a 
vertical position. 

Have a helper push the steering shaft 
down until the universal joint is in 
position on the steering gear input 
shaft. Install and tighten the 
universal joint attaching bolt and 
lock nut. 

Install the sector arm (Pitman arm) 
on the sector shaft, making sure the 
lock bolt slot in the sector shaft lines 
up, and install the bolt and nut. 
Torque the nut to specifications. If 
necessary, spread the sector shaft 
opening in the arm. 

Connect the horn wire, and test the 
horn operation. 

Road test the vehicle for proper 
steering operation. 


STEERING WHEEL 


Removal and Installation 


l. 


Disconnect the horn wire at the 
bullet connector below the 
instrument panel. On a C-Series 
vehicle, disconnect the horn wire at 
the bullet connector under the 
instrument panel just beyond the 
horn brush. 

Remove the horn button or ring by 
pressing down and turning it 
counterclockwise. 
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On all C-N-F-W Series trucks 
(except F-B Medium), remove the 
set screw located in one of the wheel 
pulling holes. Remove the steering 
wheel nut. Install a steering wheel 
puller (Fig. 10), and remove the 
steering wheel. 

Make sure the steering column 
upper bearing sleeve and spring are 
in position at the top of the steering 
shaft if so equipped. Position the 


steering wheel and press it onto the 
shaft. On F-and P-Series with the 
wheels straight ahead, position the 
steering wheel on the steering shaft 
with the clear vision opening at the 
top. This will point the lower spoke 
straight down. On B-Series, install 
the steering wheel with the clear 
vision opening at the bottom'and the 
single spoke pointing straight up. 

Install a new steering wheel 


attaching nut and torque to 
specification. 

On all C-N-F-W Series trucks 
(except F-B Medium), install the set 
screw in one of the wheel pulling 
holes. Select the hole with the 
minimum clearance to the nut which 
should be advanced to allow space 
along the flat. 

Install the horn button and connect 
the horn wire. 


DISASSEMBLY AND ASSEMBLY 


Fig. 11 shows the special tool 


applications for steering gears covered 
in this section. The gears can be 
identified by the output shaft diameter. 


STEERING GEAR 


F-100-250 (4 X 4), BRONCO AND P- 


SERIES 

Disassembly 

1. Mount the steering gear housing in a 
vise and center the gear. 

2. Remove the four shaft cover bolts 
(Fig. 12). Place a drain pan under 
the sector shaft. 

3. Remove the sector shaft assembly 


STEERING 


ATTACHING 
BOLTS 


PITMAN 


AM G1876-A 


FIG. 5 Steering Gear Installation 


— P-Series 


7. 


8. 


and shaft cover. It may be necessary 
to lightly tap the end of the output 
shaft with a soft mallet to break the 
shaft cover loose. 

Remove the shaft cover gasket and 
separate the shaft cover from the 
roller bearing assembly by removing 
the adjusting screw lock nut and 
turning the adjusting screw 
clockwise. 

Remove the end plate bolts, the end 
plate and the shims. 

Remove the lower bearing cup and 
ball bearing assembly by pressing on 
the end of the input shaft. If the 
bearing cup cocks, do not use force. 
Tap the bearing cup lightly in place 
and repeat the procedure. 

Remove the upper bearing cup and 
ball bearing assembly. 

Remove and discard the oil seals. 


Assembly 


If the sector shaft-to-bushing 


clearance exceeds .010 inch, replace 
them with Tool T61B-3576-A (Fig. 13). 


l. 


ө 


Place the upper ball bearing 
assembly over the worm and input 
shaft assembly and into the upper 
bearing cup. 

Insert the worm and shaft into the 
housing. 

Place the lower ball bearing 
assembly on the worm and assemble 
the lower bearing cup. 

Install the shims and worm cover to 
the housing and insert the cover 
bolts. Do not torque the bolts 
immediately but rotate the input 
shaft with one hand while tightening 
the worm cover bolts with the other 
to prevent damaging the worm 
bearing surfaces if the initial amount 
of shims is inadequate. When a light 
preload is obtained, torque the bolts 
to 18-22 ft-lb and check the preload. 
Insert the adjusting screw into the 
shaft cover from inside and draw the 
roller bearing assembly into position 
until the shaft bottoms in the shaft 


cover. Reverse the adjusting screw 
rotation one full turn. 

Position the gasket and shaft cover 
onto the housing, insert the cover 
bolts and torque to specification. 
Install and tighten the adjusting 
screw lock nut to 16-20 ft-Ib. Check 
preload. 

Press in new shaft seals, fill the gear 
with lube and install the filler plug. 


ALL MODELS EXCEPT F-100-250 (4 X 
4), BRONCO AND P-SERIES 


Disassembly 


l. 


10. 


Mount the steering gear housing in a 
vise, then rotate the input shaft until 
it is centered. 

Loosen the sector shaft adjusting 
screw lock nut. 

Place a drain pan under the housing. 
Then loosen the end plate attaching 
screws so the end plate can be pulled 
away from the housing far enough to 
drain the lubricant. 

Remove the screws that hold the 
sector cover (Fig. 14) on the 
housing. Then remove the cover and 
sector shaft as an assembly. 
Remove the housing end plate, the 
worm lower bearing cup, and the 
lower bearing. 

Remove the worm shaft through the 
bottom of the housing. Take the 
worm upper bearing off the shaft. 
If required, remove the worm shaft 
upper bearing cup from the steering 
gear housing with the tool listed in 
Fig. 11. 

If required, remove the sector shaft 
bushing or bearing and oil seal (Fig. 
15) with the tool listed in Fig. 11. 
Remove the worm shaft oil seal (Fig. 
16). 

Install the sector shaft and cover in 
a soft-faced vise, remove the 
adjusting screw lock nut, turn the 
adjusting screw in, and remove the 
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FIG. ó Steering Сеаг Installation — Ғ-В-500-750, 6000-7000 
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FIG. 7 Manual Steering Installation — L-N-500-900, 6000-9000, L-LT-LTS-LNT-800-900, 8000-9000 
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sector shaft from the cover. 


11. If so equipped and if required, 


remove the sector shaft bushing or 
bearing from the cover (Fig. 17). 


Assembly 


l. 


4. 


'If so equipped and if required, install 
a new bearing in the sector shaft 
cover (Fig. 18). 

Install the sector shaft and adjusting 
screw in the cover, and install the 
lock nut loose. 

If required, install a new sector shaft 
bushing or roller bearings in the 
sector shaft bushing or roller 
bearings in the steering gear housing 
(Fig. 15) with the tool shown in Fig. 
11 


If required, install the worm shaft 


РІТМАМ ARM 


STEERING GEAR 


VIEW IN DIRECTION OF ARROW Z 


DRAG LINK 


upper bearing cup in the housing 
with the tool shown in Fig. 11. 


. Position the worm shaft upper 


bearing on the worm, and then 
install the worm shaft in the 
housing. 

Install the worm shaft lower bearing 
and cup. 

Install the housing end plate using 
the same thickness of gaskets as was 
removed. Install the housing end 
plate bolts. See Specifications 
Section at the end of this Part for 
specified torque. 


. Check the worm bearing preload 


with an in-lb torque wrench. See 
worm bearing preload adjustment. 
Lube and install the worm shaft seal 


FIG. 8 Manual Steering Installation — W-WT-9000 


10. 


with Tool T54L-6015-A. 

Install the sector shaft and cover 
assembly in the housing using a new 
gasket. Lube and install the sector 
shaft seal with tool shown in Fig. 11. 
Lubricate the worm gear. Install 
sector shaft cover assembly bolts. 
See Specifications Section at the end 
of this Part for specified torque. 


. Center the input shaft to locate the 


high point. Check the worm mesh 
with an in-lb torque wrench and 
adjust as required. See the worm and 
roller mesh adjustment. 


. Remove the filler plug and fill the 


housing with the specified lubricant. 


COLUMN BRACKET 
AND ASSEMBLY 
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Tool— 3600-AA Wrench 
G1567-A 
FIG. 10. Removing Steering Wheel 
— Typical 
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FIG. 12 Steering Gear Disassembled — F-100-250 (4 x 4), Bronco 


Operation 


Output Shaft Diameter 


Gemmer 
408 


Gemmer 
504 


upper seal 


(inches) 1-1/4 1-3/8 1-1/2 
Remove sector shaft seal Т581-101-А Т-57Т-3576-А T58L-101-A T60K-7697-B 
1591-100-В Т591-100-В 
Install sector shaft seal Proper Size 77837 T54L-6266-A T60K-6700-A 
Socket T53L-200-A T53L-200-A 
Remove sector shaft T58L3576-A Т57Т-3576-А Proper Size T60K-7697-B 
Ошег bushing or bearing Bushing Remover 
Install sector shaft T58L-3548-A T57T-3576-A Proper Size T60K-7697-B 
Outer bushing or bearing Bushing Installer 
Remove sector shaft T58L-101-A T58L-101-A 
Inner bearing or bushing T50T-100-A Т50Т-100-А 
Install sector shaft T54L-6015-A T54L-6015-A 
T53L-200-A 
Remove worm shaft Т581-101-А Т581-101-А T58L-101-A T58L-101-A 
upper seal T59L-100-B Т591-100-В Т591-100-В T59L-100-B 
Install worm shaft T54L-6015-A T54L-6015-A T54L-6015-A T54L-6015-A 


FIG. 11 Steering Gear Overhaul Tool Application Chart 


CG 1885-B 


| m Press 
Ë |. Вот 


Тоо! Т61В-3576-А 


G 1416-А 


FIG. 13 Installing Sector Shaft 
Bushings 


13-34-10 MANUAL STEERING GEAR—WORM AND ROLLER 


13-34-10 
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FIG. 17 Removing Sector Shaft 
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FIG. 14 Typical Steering Gear Disassembled 
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FIG. 18 Installing Sector Shaft 
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FIG. 16 Removing Upper Seal 
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SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


Tool No. Description 


T58L-101-A Puller Attachment GEMMER — TORQUE LIMITS 

T50T-100-A Impact Hammer z 

T62F-3576-A Sector Shaft Bearing Remover and Replacer Worm Cover Sector Shaft Sector Adiust 

T64K-3576-B Sector Shaft Needle Bearings and Seal Bolts or Nuts Cover Bolts Screw Locknut 
Remover and Replacer Adaptor 

Т618-3576-А Sector Shaft Bushing Remover 

T64P-3590-F Steering Arm Remover 

T67L-3600-A Steering Wheel Remover 

Т581-3548-А Sector Shaft Bearing Replacer 

Т541-6015-А Worm Shaft Upper Seal Installer 

T53L-200-A Handle Adapter 

T60K-6700-A Bushing Replacer 


(D F-100 4-Wheel Drive and Bronco Only. 


GEMMER ADJUSTMENTS 
Output Shaft Meshload Worm Preload 
D 12-21 5-10 
13 1/2-27 41/2-10 
376, 378 (Q 15-29 6-11 
408 Q 24-34 9-М 
504 © 24-34 9-16 
(D Ғ.100 4-Wheel Drive and Bronco Only. 
©) When operating at sustained extreme low ambient temperatures, adjust the center mesh preload to 2-5 in-Ib above the minimum specified worm preload. 


Perform this adjustment at 50—75 degree temperature 
C61887.C 
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PART 13-41 Integral Power Steering Gear-Ford 


COMPONENT INDEX COMPONENT INDEX 


SPECIFICATIONS 41-09 


POWER STEERING GEAR 
Adjustments 


Cleaning and Inspection (See 
Part 13-01) 

Description 

Disassembly and Assembly 

Overhaul 


DESCRIPTION 


STEERING GEAR 


This integral power steering unit 
(Fig. 1) is a torsion-bar type of hydraulic 
assisted system. The system furnishes 
power to reduce the amount of turning 
effort required at the steering wheel. It 
also reduces road shock and vibrations. 

The torsion bar power steering unit 
includes a worm and one-piece rack 
piston, which is meshed to the gear teeth 
on the steering sector shaft. The unit 
also includes a hydraulic valve, valve 
actuator, input shaft and torsion bar 
assembly which are mounted on the end 
of the worm shaft and operated by the 
twisting action of the torsion bar. 

The torsion-bar type of power 
steering gear is designed with the one 
piece rack-piston, worm and sector shaft 
in one housing and the valve spool in an 
attaching housing (Fig. 1). This makes 
possible internal fluid passages between 
the valve and cylinder, thus eliminating 
all external lines and hoses, except the 
pressure and return hoses between the 
pump and gear assembly. 

The power cylinder is an integral 
part of the gear housing. The piston is 
double acting, in that fluid pressure may 
be applied to either side of the piston. 

A. selective metal shim, located in 
the valve housing of the gear is for the 
purpose of tailoring steering gear efforts. 
If efforts are not within specifications 
they can be changed by increasing or 
decreasing shim thicknesses as follows: 

Efforts heavy to the left-Increase 
shim thickness. 

Efforts light to the left-Decrease 
shim thickness. 


VALVE CENTERING SHIM 
Removal and Installation 


VALVE SPOOL CENTERING CHECK 


SECTOR SHAFT ADJUSTMENT SCREW 


LOCK NUT 
BRAKE LINE BRACKET 
IDENTIFICATION TAG 


SECTOR SHAFT COVER 


INLET PORT 


A 
OUTLET PORT 4 


SECTOR SHAFT 


CONTROL VALVE 
HOUSING 


G1664-A 


FIG. 1 Ford Integrol Power Steering Geor 


A change of one shim size will 
increase or decrease steering efforts 
approximately 2 in-lb. 

As an example, the effort readings 
оп a vehicle might be 17 in-Ib to the left 
and 10 in-]b to the right: a difference of 
7 in-lb. As stated previously, increasing 


one shim size will change the efforts 2 
in-lb in each direction. Therefore, by 
changing to one size larger shim, the 
new gear efforts would be 15 in-lb left 
and 12 in-lb right. A two sizes larger 
shim would provide 13 in-Ib left and 14 
in-Ib right. Either shim change would 
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bring the gear within the 4 in-lb 
maximum allowable difference. Ideally, 
the efforts should be exactly the same in 
each direction but this is not always 
possible. It is better though to have the 
effort slightly heavier to the right rather 
than to the left. In this example, 


increasing the shim two sizes would be 
the more satisfactory adjustment. 
Shims are available in the following 
thicknesses and are notched on the 
outside diameter for identification: 
0.0057-0.0063 inch 0 notch 
0.0077-0.0083 inch 1 notch 


0.0097-0.0103 inch 2 notches 

0.0117-0.0123 inch 3 notches 

0.0137-0.0143 inch 4 notches 

A service identification tag is affixed 
to the gear assembly. It is located under 
the upper cover-to-housing bolt. 


ADJUSTMENTS 


MESH LOAD 


During the vehicle breaking-in 
period, it is probable that some of the 
factory adjustments will change. These 
changes in adjustment do not 
necessarily affect the satisfactory 
operation of the steering gear assembly, 
and therefore ordinarily do not require 
readjustment unless there is excessive 
lash or other malfunctioning. 


ADJUSTMENT IN VEHICLE 


The only adjustment which can be 
performed is the total over center 
position load, to eliminate excessive lash 
between the sector and rack teeth. 

1. Disconnect the Pitman arm from the 
sector shaft. 

2. Disconnect the fluid return line at 
the reservoir, at the same time cap 
the reservoir return line pipe. 

3. Place the end of the return line in a 
clean container and cycle the 
steering wheel in both directions as 
required, to discharge the fluid from 
the gear. 

4. Turn the steering wheel to 45 
degrees from the left stop. 

5. Using an in-lb torque wrench on the 
steering wheel nut, determine the 
torque required to rotate the shaft 
slowly through an approximately 1/ 
8 turn from the 45 degree position. 

6. Turn the steering gear back to 
center, then determine the torque 
required to rotate the shaft back and 
forth across the center position. 
Loosen the adjuster nut, and turn 
the adjuster screw (Fig. 2) until the 
reading is 11-12 in-lb greater than 
the torque 45 degrees from the stop. 
Tighten the lock nut while holding 

the screw in place. 

7. Recheck the readings and replace 
the Pitman arm and the steering 
wheel hub cover. 


LOCK NUT 


SECTOR SHAFT 
ADJUSTMENT SCREW 


INPUT SHAFT 
G1665-A 


FIG. 2 Adjusting Mesh Load 


8. Connect the fluid return line to the 
reservoir and fill the reservoir with 
specified lubricant to the proper 
level. 

Do not pry against the reservoir to 
obtain proper belt load as it can be 
deformed and cause a leak. 

9. Recheck the belt tension. When the 
tension has been correctly adjusted, 
tighten the bolts and the nut to 30- 
40 ft-lbs torque. 


VALVE SPOOL CENTERING 
CHECK 


1. Install a 0-2000 psi pressure gauge 
Tool T56L-33610-D in the pressure 
line between the power steering 
pump outlet port and the integral 
steering gear inlet port. 

2. Make sure that the valve on the 
gauge is in the fully open position. 

3. Check the fluid level in the reservoir 
and fill it to proper level with the 
specified fluid. 


4. Start the engine and cycle the 
steering wheel from stop-to-stop, to 
bring the steering lubricant up to 
normal operating temperature. Stop 
the engine and recheck the reservoir. 
Add fluid if necessary. 

5. With the engine running at 
approximately 1000 rpm and the 
steering wheel centered, attach an 
in-lb torque wrench to the steering 
wheel retaining nut. Apply sufficient 
torque to the torque wrench in each 
direction, either side of center, to get 
a gauge reading of 250 psi. 

6. The torque reading should be the 
same in both directions when 250 psi 
is reached. If the difference between 
the readings exceeds 4 in-lbs, the 
steering gear must be removed and 
the valve centering shim removed 
from the valve housing and a thicker 
or thinner shim installed. Two shims 
may be used but the combined 
thickness of the selected shims must 
not exceed .018 inch. The piston 
must travel all the way to the stop 
without restriction or increase in 
worm turning effort. If two shims 
must be used to center the spool 
valve and a restriction or 
interference condition is experienced 
when turning the piston to its stop 
on the valve housing, the shaft and 
control assembly must be replaced. 
If the steering effort is heavy to the 
left, the shim thickness should be 
increased. Shim thickness should be 
decreased if the steering effort is 
light to the left. 

The out of vehicle procedure for 
valve centering check is the same as for 
the vehicle except the torque and 
simultaneous pressure reading must be 
made at the right and left stops instead 
of either side of center. 
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REMOVAL AND INSTALLATION 


STEERING GEAR 


Removal 


When performing any service 


operations on power steering systems 
which necessitate hose disconnecting, 
make certain the hoses are tagged prior 
to removal. It is important that the 
hoses are reconnected to their correct 
ports to preclude damage to the system. 


1. 


Disconnect the pressure and (һе 
return lines from the steering gear. 
Plug the lines and the ports in the 
gear to prevent entry of dirt. The 
brake lines attached to the bracket 
on the steering gear must be 
removed. 

Remove the two bolts that secure 
the flex coupling to the steering gear 
and to the column steering shaft 
assembly. 

Raise the vehicle and remove the 
sector shaft attaching nut. 

Remove the Pitman arm from the 
sector shaft with Tool T64P-3590-F. 
Remove the tool from the Pitman 
arm. Do not damage the seals. 

If working on a vehicle equipped 
with a standard transmission, 
remove the clutch release lever 
retracting spring to provide 
clearance for removing the steering 
gear. 

Support the steering gear then 
remove the three steering gear 
attaching bolts. 

After removing the clamp bolt 
securing the flex coupling to the 
steering gear, work the steering gear 
free of the flex coupling and remove 
it from the vehicle. 

If the flex coupling stayed on the 
input shaft, lift it off the shaft at this 
time. 


Installation 


1. 


enm 


Slide the flex coupling into place on 
the steering shaft assembly. Turn the 
steering wheel so that the spokes are 
in the horizontal position. 

Center the steering gear input shaft. 
Slide the steering gear input shaft 
into the flex coupling and into place 
on the frame side rail. Install the 
three attaching bolts and torque 
them to specification. 

Make sure that the wheels are in the 
straight ahead position, then install 
the Pitman arm on the sector shaft. 
Install and tighten the sector shaft 
and install and tighten the attaching 
bolts to specification. 

Move the flex coupling into place on 
the input and steering column shaft 


Tool T66P- 3553-C 


FIG. 3 Removing Worm Bearing Race Nut 


and install and tighten the attaching 
bolts to specification. 

Connect and tighten the fluid 
pressure and the return line to the 
steering gear. Reinstall the brake 
lines to the bracket on the steering 
gear. 

Remove the coil wire. Fill the power 
steering pump reservoir and, while 
engaging the starter, cycle the 
steering wheel to distribute the fluid. 
Check the fluid lever and add as 
required. Install the coil wire, start 
the engine and cycle the steering 
wheel. Check for fluid leaks. 


VALVE CENTERING SHIM 


Removal and Installation 


1; 


Hold the steering gear over а drain 
pan in an inverted position and cycle 
the input shaft several times to drain 
the remaining fluid from the gear. 
Mount the gear in a soft-jawed vise. 
Turn the input shaft to either stop 
then, turn it back approximately 1 
3/4 turns to center the gear. 
Remove the two sector shaft cover 
attaching screws, the brake line 
bracket and the identification tag. 
Tap the lower end of the sector shaft 
with a soft-faced hammer to loosen 
it, then lift the cover and shaft from 


10. 


15. 


Tool T66P-3553-B 


G1699-A 


the housing as an assembly. Discard 
the O-ring. 

Remove the four valve housing 
attaching bolts. Lift the valve 
housing from the steering gear 
housing while holding the piston to 
prevent it from rotating off the 
worm $һай. 

Remove the valve housing and the 
lube passage O-rings and discard 
them. 

Place the valve housing, worm and 
piston assembly in the bench 
mounted holding fixture Tool T57L- 
500-A with the piston on the top. 
Rotate the piston upward (back off) 
3 1⁄2 turns. 

Insert Tool T66P-3553-C (with the 
arm facing away from the piston) 
into a bolt hole in the valve housing. 
Rotate the arm into position under 
the piston (Fig. 3). 


. Loosen the Allen head race nut set 


screw from the valve housing. 


. Using Tool T66P-3553-B, loosen the 


worm bearing race nut. 


. Lift the piston-worm assembly from 


the valve housing. During removal 
hold the piston to prevent it from 
spinning off at the shaft. 


. Change the power steering valve 


centering shim. 
Install the piston-worm assembly 
into the valve housing. Hold the 
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piston worm to prevent it from 
spinning off of the shaft. 

16. Install the worm bearing race nut 
and torque to specification using 
Tool T66P-3553-B (Fig. 4). 

17. Install the race nut set screw (Allen 
head) through the valve housing. 

18. Rotate the piston upward (back off) 
1/2 turn and remove Tool T66P- 
3553-С. 

19. Remove the valve housing, worm, 
and piston assembly from the 
holding fixture. 

20. Position a new lube passage O-ring 
in the counterbore of the gear 
housing. 

21. Apply vaseline to the teflon seal on 
the piston. 

22. Place a new O-ring on the valve 
housing. 

23. Slide the piston and valve into the 
gear housing being careful not to 
damage the teflon seal. 

24. Align the lube passage in the valve 
housing with the one in the gear 
housing, and install but do not 
tighten the attaching bolts. 

25. Rotate the ball nut so that the teeth 
are in the same place as the sector 
teeth. Tighten the four valve housing 
attaching bolts to specification. 

26. Position the sector shaft cover O- 
ring in the steering gear housing. 
Turn the input shaft as required to 
center the piston. 

27. Apply vaseline to the sector shaft 


FIG. 4 Installing Worm Bearing Race Nut 


28. 


Tool T66P-3553-C 


journal; then, position the sector 
shaft and cover assembly in the gear 
housing. Install the brake line 
bracket, steering gear identification 
tag and the two sector shaft cover 
attaching studs. 

Position an in-lb torque wrench on 
the gear input shaft and adjust the 


TORQUE WRENCH 


Tool T66P-3553-B 


G1700-A 


meshload to approximately 4 in-lbs. 
Then, torque the sector shaft cover 
attaching studs to specification at 
the end of this Part. 

29. After the cover attaching bolts have 
been tightened to specification, 
adjust the meshload to specification 
with an in-lb torque wrench. 


DISASSEMBLY AND ASSEMBLY 


In most cases, complete disassembly 
of the power steering gear will not be 
necessary. It is suggested that only those 
assemblies that are faulty be 
disassembled. Disassembly and 
reassembly of the unit and the 
subassemblies mustbe made on a clean 
workbench. As in repairing any 
hydraulically operated unit, cleanliness 
is of utmost importance. Therefore, the 
bench tools and parts must be kept clean 
at all times. Thoroughly clean the 
exterior of the unit with a suitable 
solvent and, when necessary, drain as 
much of the hydraulic oil as possible. 
Handle all parts very carefully to avoid 
nicks, burrs, scratches and dirt, which 
could make the parts unfit for use. Do 
not clean, wash or soak seals in cleaning 
solvent. 


STEERING GEAR 


Disassembly 


l. 


E 


Hold the steering gear over a drain 
pan in an inverted position and cycle 
the input shaft several times to drain 
the remaining fluid from the gear. 
Mount the gear in a soft-jawed vise. 
Remove the lock nut from the 
adjusting screw. 

Turn the input shaft to either stop 
then, turn it back approximately 1 
3/4 turns to center the gear. 
Remove the two sector shaft cover 
attaching studs, the brake line 
bracket and the identification tag. 
Tap the lower end of the sector shaft 
with a soft-hammer to loosen it, then 
lift the cover and shaft from the 


housing as an assembly. Discard the 
O-ring. 


7. Turn the sector shaft cover 


counterclockwise off the adjuster 
screw. 


8. Remove the four valve housing 


attaching bolts. Lift the valve 
housing from the steering gear 
housing while holding the piston to 
prevent it from rotating off the 
worm shaft. Remove the valve 
housing and the control valve 
gasket. Discard the gasket. 


9. Stand the valve body and piston on 


end with the piston end down. 
Rotate the input shaft 
counterclockwise out of the piston 
allowing the ball bearings to drop 
into the piston. 

10. Place a cloth over the open end of 
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12. 


14. 


the piston and turn it upside down to 
remove the balls. 


. Remove the two screws that attach 


the ball guide clamp (Fig. 5) to the 
ball nut and remove the clamp and 
the guides. 

Install the valve body assembly in 
the holding fixture (do not clamp in 
a vise) and loosen the race nut screw 
(Allen head) from the valve housing 
and remove the worm bearing race 
nut as shown in Fig. 3. 


. Carefully slide the input shaft, worm 


and valve assembly out of the valve 
housing. Due to the close 
diametrical clearance between the 
spool and housing, the slightest 
cocking of the spool may cause it to 
jam in the housing. 

Remove the shim from the valve 
housing bore. 


Assembly 


Do not clean, wash, or soak seals in 


cleaning solvent. 


l. 


Mount the valve housing in the 
holding fixture with the flanged end 
up. 

Place the required thickness valve 
spool centering shim (Fig. 5) in the 
housing. 

Carefully install the worm and valve 
in the housing. 

Install the race nut in the housing 
and torque it to specification at the 
end of this Part. 

Install the race nut set screw (Allen 
head) through the valve housing and 
torque to specification at the end of 
this Part. 

Place the piston on the bench with 
the ball guide holes facing up. Insert 
the worm shaft into the piston so 
that the first groove is in alignment 
with the hole nearest to the center of 
the piston (Fig. 6). 

Place the ball guide in the piston. 
Place the 27 to 29 balls, depending 
on the piston design, in the ball 
guide (Fig. 6) turning the worm in a 
clockwise direction as viewed from 
the input end of the shaft. If all of 
the balls have not been fed into the 
guide upon reaching the right stop, 
rotate the input shaft in one 
direction and then in the other while 
installing the balls. After the balls 
have been installed, do not rotate the 
input shaft or the piston more than 
3 1/2 turns off the right stop to 
prevent the balls from falling out of 
the circuit. 

Secure the guides in the ball nut with 
the clamp (Fig. 6). 

Apply vaseline to the teflon seal on 
the piston. 


. Place a new control valve gasket on 


the valve housing. 


11. 


12. 


15. 


16. 


Slide the piston and valve into the 
gear housing being careful not to 
damage the teflon seal. 

Align the lube passage in the valve 
housing with the one in the gear 
housing, and install but do not 
tighten the attaching bolts. 


. Rotate the ball nut so that the teeth 


are in the same plane as the sector 
teeth. Tighten the four valve housing 
attaching bolts to specifications. 


. Position the sector shaft cover O- 


ring in the steering gear housing. 
Turn the input shaft as required to 
center the piston. 

Apply vaseline to the sector shaft 
journal then position the sector shaft 
and cover assembly in the gear 
housing. Install the brake line 
bracket, the steering identification 
tag and two sector shaft cover 
attaching bolts. Torque the bolts to 
specifications. 

Attach an in-Ib torque wrench to the 
input shaft. Adjust the mesh load to 
specifications as shown in Fig. 2. 


STEERING GEAR HOUSING 
Disassembly and Assembly 


l. 


Remove the snap ring and the spacer 
washer (Fig. 7) from the lower end 
of the steering gear housing. 
Remove the lower seal from the 
housing as shown in Fig. 8. Lift the 
spacer washer from the housing. 
Remove the upper seal in the same 
manner as the lower seal. Some 
housings require only one sea] and 
one spacer. 

Dip both sector shaft seals in gear 
lubricant. 

Apply lubricant to the sector shaft 
seal bore of the housing and position 
the sector shaft inner seal into the 
housing with the lip facing inward. 
Press the seal into place with the tool 
shown in Fig. 9. Place a spacer 
washer (0.090 inch) on top of the 
seal and apply more lubricant to the 
housing bore. 

Place the outer seal in the housing 
with the lip facing inward and press 
it into place as shown in Fig. 10. 
Then, place a 0.090 inch spacer 
washer on top of the seal. 
Position the snap ring in the 
housing. Press the snap ring into the 
housing to properly locate the seals 
and engage the snap ring in the 
groove. 


VALVE HOUSING 
Disassembly and Assembly 


l. 


Remove the dust seal (Fig. 11) from 
the rear of the valve housing with 
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10. 


1 


_ 


13-41-05 


Tools T59L-100-B and T58L-101-A 
and discard the seal. 

Remove the snap ring from the valve 
housing. 

Turn the fixture to place the valve 
housing in an inverted position. 
Insert special tool in the valve body 
assembly opposite the seal end and 
gently tap the bearing and seal out of 
the housing as shown in Fig. 12. 
Discard the seal. Caution must be 
exercised when inserting and 
removing the tool to prevent damage 
to the valve bore in the housing. 
Remove the fluid inlet and outlet 
tube seats with an EZ-out if they are 
damaged. 

Coat the fluid inlet and outlet tube 
seats with vaseline and position 
them in the housing. Install and 
tighten the tube nuts to press the 
seats to the proper location. 

Coat the bearing and seal surface of 
the housing with a film of vaseline. 
Position the bearing in the valve 
housing. Seat the bearing in the 
valve housing with the tool shown in 
Fig. 13. Make sure that the bearing 
is free to rotate. 

Dip the new oil seal in gear 
lubricant; then, place it in the 
housing with the metal side of the 
seal facing outward. Drive the seal 
into the housing until the outer edge 
of seal does not quite clear the snap 
ring groove (Fig. 14). 

Place the snap ring in the housing; 
then, drive on the ring with the tool 
shown in Fig. 14 until the snap ring 
seats in its groove to properly locate 
the seal. 


. Place the dust seal in the housing 


with the dished side (rubber side) 
facing out. Drive the dust seal into 
place with the tool shown in Fig. 14. 
The seal must be located behing the 
undercut in the input shaft when it 
is installed. 


WORM AND VALVE 
Disassemlby and Assembly 


1. 


2. 


3. 


Remove the snap ring and actuator 
spring from the end of the actuator. 
Slide the control valve spool (Fig. 5) 
off the actuator. 

Install the valve spool evenly and 
slowly with a slight oscillating 
motion into the flanged end of valve 
housing with the valve identification 
groove between the valve spool lands 
outward, checking for freedom of 
valve movement within the housing 
working area. The valve spool 
should enter the housing bore freely 
and fall by its own weight. 

If the valve spool is not free, check 
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for burrs at the outward edges of the 
working lands in the housing and 
remove with a hard stone. 

Check the valve for burrs and if 
burrs are found, stone the valve in a 
radial direction only. Check for 
freedom of the valve again. 
Remove the valve spool from the 
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Install the actuator spring and the 
snap ring to retain the spool. The 
actuator spring convex side (color 

coded) must be toward the snap 
ring. The beveled ID of the snap ring 
must be assembled away from the 
spool. 
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ring (Fig. 5) from the piston and ball 
nut. 

Dip a new O-ring in gear lubricant 
and install it on the piston and ball 
nut. 

Install a new teflon ring on the 
piston and ball nut being careful not 
to stretch it any more than 


housing. PISTON AND BALL NUT necessary, 
7. Slide the spool onto the actuator 


making sure that the groove in the Disassembly and Assembly 
spool annulus is toward the worm. 1. Remove the teflon ring and the O- 


VALVE HOUSING 


CENTERING SHIM 


ACTUATOR SPRING 


WORM BEARING RACE NUT 


PISTON AND BALL NUT 


© 


TEFLON RING 


VALVE SPOOL 


SNAP RING 


RACE NUT SET SCREW 
WORM AND VALVE ASSEMBLY 


G1666-B 


BALL GUIDE 


tA 4 $5 FIRST GROOVE OF WORM SHOULD BE IN 
w ALIGNMENT WITH THIS HOLE 


FIG. 6 Assembling Piston on Worm Shaft 


G1554-A 
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STEERING GEAR HOUSING 


INNER SEAL 


SPACER 
WASHER 


SNAP RING 


OUTER SEAL 
SPACER WASHER 


FIG. 7 Steering Gear Housing Disassembled 


\ Тоо! 
4 j T58L-101-A 


Tool 
T59L-100-B 


G1668-A 


FIG. 8 Removing Upper and Lower Seals 


PRESS RAM 7 


"4-3 l 
— E 


SHORT END 
AWAY 
3576-B "SS FROM SEAL 


G1669-A 


FIG. 9 Installing Sector Shaft Inner 
Seal 
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PRESS RAM í | \ | 


LONG END 
AWAY 
FROM SEAL 


С1670-А 


FIG. 10 Installing Sector Shaft 
Outer Seal 
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VALVE HOUSING 


Tool- 


Т65Р-3524-А1 
Press "^Y gi 


BEARING 


OIL SEAL 


DUST SEAL 


Q- INLET TUBE SEAT 
OUTLET TUBE SEAT 


G1362-A 


FIG. 11 Valve Housing Disassembled FIG. 14 Installing Oil Seal in Valve 
Housing 


Tool- 
T65P-3524-A1 


T57L-500-A 


G1364-A G1363-A 


FIG. 12 Removing Bearing and Oil FIG. 13 Installing Valve Housing 
Seal Bearing 
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SPECIFICATIONS 


FORD INTEGRAL POWER STEERING GEAR SPECIFICATIONS 


СІ |. J] 
Home m | И 
Disconnected) 


Total Meshload Over Mechanical Center 17 In-Lb (Max.) 
Total Meshload Over Worm Bearing Preload 9-13 In-Lb 


SPECIAL SERVICE TOOLS 


T56L-33610-D Pressura Testing Gauge Assembly 
T64P-3590-F Steering Pitman Arm Remover 
T571-500-A Bench Mounted Holding Fixture 
T66P-3553-C Spacer 


Т66Р-3553-8 Spanner Wrench 


Тао! No. Description 


FORD INTEGRAL POWER STEERING GEAR TORQUE LIMITS (FT-LBS) 


Sector Shaft Cover Bolts 55-70 
Mesh Load Adjusting Screw Lock Nut 35-45 
Ball Return Guide Clamp Screw 42-70 In-Lb 


[ RmeRemwNt ° ү б  — J 
Реле ооба в 


(D Specified Torque - Because the length of the tool required to torque the nut will affect the 
Observed torque reading on the torque wrench, the torque reading should be computed using 
the length of the torque wrench and the nominal specified torque as follows: 


Torque (using too! = Length of Torque Wrench x 60 Ft-Lb 
` T66P-3553-B) Length of Torque Wrench + 5.5 Inches 


Example: With 13 inch torque wrench 
13 In_x 60 Ft-Lb = 13 x 60 Ft-Lb = 0.703 x 60 = 42 Ft-Lb 
13 In. + 5,5 In. 18.5 


Tool No. Description 


T59L-100-B Slide Hammer-Short 


T58L-101-A Puller Attachment 
Т65Р-3524-А1, A2, АЗ Bearing Remover and Installer 
Т65Р-3576-В Sector Shaft бегі Installer 


CG1843-C 
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PART 13-42 Integral Power Steering 
Gear-Saginaw 


ADJUSTER PLUG 
Disassembly and Assembly 

MESH LOAD ADJUSTMENT 

RACK — PISTON 
Disassembly and Assembly 


Assembly 
Description 


DESCRIPTION 


STEERING GEAR 


The Rotary Valve Safety power 
steering gear operates entirely on 
displacing fluid to provide hydraulic 
fluid pressure assists only when turning. 
As the entire gear assembly is always 
full of fluid, all internal components of 
the gear are immersed in fluid making 
periodic lubrication unnecessary. In 
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addition, this fluid acts as a cushion to 
absorb road shocks that may be 
transmitted to the driver. All fluid 
passages are internal except the pressure 
and return hoses between the gear and 
pump. 

The rotary valve provides a smooth 
transmission through the driving range 
of steering wheel effort. A torsion bar 
transmits the road feel to the driver. 


Response of the steering gear to effort 
applied to the steering wheel has been 
greatly increased. 

The rack-piston nut is one piece and 
is geared to the sector shaft. Lash 
between the sector shaft and rack-piston 
nut is maintained by an adjusting screw 
which is retained in the end of the shaft 
gear (Fig. 1). 


ADJUSTMENTS 


During the breaking in period of the 
vehicle, it is probable that some of the 
factory adjustments will change. These 
changes in adjustment do not 
necessarily affect the satisfactory 
operation of the steering gear assembly 
and ordinarily do not require re- 
adjustment unless there is excessive lash 
or other malfunctioning. The only 
adjustment that should be performed in 
the vehicle is the total over center 
position load (mesh load) to eliminate 
excessive lash between the sector shaft 
and rack teeth. 


MESH LOAD 


l. Disconnect the Pitman arm from the 


sector shaft and remove the steering 
wheel hub. 

2. Disconnect the fluid return line at 
the reservoir; at the same time cap 
the reservoir return line pipe. 

3. Place the end of the return line in a 
clean container and cycle the 
steering wheel in both directions as 
required, to discharge the fluid from 
the gear. 

4. Turn the gear 1/2 turn off center 
(either direction). Using a 24 in-Ib 
torque wrench on the steering wheel 
nut, determine the torque required 
to rotate the shaft slowly through a 
20 degree arc. 

5. Turn the gear back to center and 


repeating the method of reading 
torque as in Step 4, above, loosen the 
adjuster lock nut, turn the screw 
inward with a 7/32-inch Allen 
wrench until the reading is equal to 
6 in-lbs in excess of Step 4 above, 
and retighten the lock nut while 
holding the screw in place. 


6. Recheck the readings and replace 


the Pitman arm and the steering 
wheel hub. 

7. Connect the fluid return line to the 
reservoir and fill the reservoir with 
D2AZ-19580-A fluid to the proper 
level. 
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FIG. 1 Power Steering Gear—Sectional View 
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REMOVAL AND INSTALLATION 


STEERING GEAR 


Removal 


When performing any service 
operations on power steering systems 
which necessitate hose disconnecting, 
make certain the hoses are tagged prior 
to removal. It is important that the 
hoses are reconnected to their correct 
ports to preclude damage to the system. 
1. Position a drain pan under the 

steering gear. Disconnect the 

pressure and the return lines from 
the steering gear. Plug the lines and 


the ports in the gear to prevent entry 
of dirt. 

Raise the vehicle on a hoist and 
remove the pitman arm attaching 
nut and lock washer. 

Remove the pitman arm from the 
sector shaft with Tool T64P-3590-F. 
Remove the 3 steering gear-to-frame 
side rail attaching bolt nuts and 
lower the vehicle. 

Remove the pinch bolt from the 
flange and insulator assembly. 
Loosen the nut retaining the horn 
and pivot the horn outboard. 


Remove the 3 steering gear 
attaching bolts and remove the 
steering gear and shaft and joint 
assemblies as a unit. 

Remove the pinch bolt and nut from 
the shaft and joint assembly (Fig. 2). 
Remove the shaft and joint assembly 
from the steering gear. 


Installation 


Attach the shaft and joint assembly 
to the steering gear. Install the pinch 
bolt and torque the nut to 45-60 ft- 
Ib. This operation should be 


13-42-03 


INTEGRAL POWER STEERING GEAR—SAGINAW 


13-42-03 


SECTOR SHAFT 


= POWER 
STEERING 
5 GEAR 


SHAFT AND 
JOINT ASSEMBLY 


VIEW IN DIRECTION OF 
ARROW S 


PITMAN ARM 


G1946-8 


FIG. 2 Power Steering Gear Installation— Bronco 


performed prior to gear installation. 

2. Place the vehicle on a hoist. 
POsition the steering gear to the 
frame side rail and attach the one 
forward attaching bolt and nut 
loosely. 


J. Center the steering gear input shaft. 

4. Position the shaft of the shaft and 
joint assembly into the flange and 
insulator assembly while supporting 
the rear of the steering gear. 

5. Position the remaining two steering 


gear attaching bolts through the 
steering gear flange and through the 
frame side rail. 

6. Attach the two remaining steering 
Bear attaching nuts and torque all 
three attaching nuts to 52-90 ft-lb. 

7. Make sure the wheels are in a 
straight ahead position and install 
the pitman arm, lock washer and nut 
and torque to 170-230 ft-lb. Lower 
the vehicle. 

8. Install the pinch bolt to the flange 
and insulator assembly and torque 
to 28-35 ft-lb. 

9. Remove the plugs from the lines and 
ports of the steering gear. Connect 
the pressure line and the return line 
to the steering gear. Torque to 16-25 
ft-lb. 

10. Pivot the horn inboard and tighten 
the retaining nut. Remove the coil 
wire. Fill the power steering pump 
reservoir and while engaging the 
starter, cycle the steering wheel to 
distribute the fluid. Check the fluid 
level and add as required. Install the 
coil wire, start the engine and cycle 
the steering wheel. Check for fluid 
leaks. 


DISASSEMBLY AND ASSEMBLY 


Disassembly and reassembly of the 
unit and the subassemblies must be 
made on a clean workbench. As in 
repairing any hydraulically operated 
unit, cleanliness is of utmost 
importance. Therefore, the bench, tools, 
and parts must be kept clean at all times. 
Thoroughly clean the exterior of the 
gear with a suitable solvent and, when 
necessary, drain as much of the 
hydraulic fluid from the gear as possible. 
Do not clean, wash or soak seals in 
cleaning solvent. 


STEERING GEAR 


Disassembly 
1. Mount the steering gear in a vise 
(Fig. 3). 


2. Rotate the end plug retaining ring to 
place one end of the ring opposite 
the hole in the housing. 

3. Working through the hole in the 
housing (Fig. 4), unseat the retaining 
ring then work it out of the groove 
with a screwdriver. 

4. Rotate the input shaft in a 
counterclockwise direction using a 
3/4 inch, 12-point socket wrench to 
force the end plug out of the 
housing. Do not rotate the shaft any 
more than necessary to remove the 
plug. Further rotation will allow the 
balls to fall from their circuit and 
allow the rack-piston to become 
disengaged from the sector shaft. 
Remove the O-ring from the 
housing and discard it. 


5. Rotate the input shaft 1/2 turn іп а 


clockwise direction to draw the 
piston inward. 


6. Turn the end plug (Fig. 5) 


counterclockwise out of the piston 
with a 1/2-inch drive extension. 


7. Remove the lock nut from the sector 


shaft adjustment screw. Discard the 
nut. 


8. Remove the four cover attaching 


screws. Rotate the sector shaft 
adjustment screw with an Allen 
wrench until the cover is free of the 
housing. Remove the cover and the 
O-ring. Discard the O-ring. 


9. Turn the input shaft as required to 


center sector shaft teeth in the 
housing. 
10. Tap the end of the sector shaft with 
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a soft-faced hammer to free it from 

the housing. 

11. Remove the adjuster plug lock nut. 

12. Remove the adjuster plug with 
spanner wrench T65P-3A537-A 
(Fig. 6). 

13. Insert the tool shown in Fig. 7 into 
the end of the rack-piston until it 
contacts the worm shaft. Rotate the 
stub shaft in a counterclockwise 
direction until the worm is free of 
the rack-piston. Withdraw the rack- 
piston from the housing making sure 
that the tool is held all the way in the 
piston to prevent dropping the balls. 
Do not disassemble the rack-piston 
at this time. 

14. Pull the stub shaft and valve 
assembly from the housing. 

15. Lift the worm, lower thrust bearing 
and the races from the housing. 

Assembly 

1. Secure the steering gear housing in a 
vise. 

2. Lubricate the worm shaft, lower 
thrust bearing, and races with 
steering gear fluid; then, position the 
thrust bearing and races on the 
worm. 

Align the valve body drive pin on the 
worm, with the narrow pin slot in the 
valve body. Be sure O-ring seal between 
the valve body and the worm head is 
installed. Lubricate the teflon ring and 
lower cap O-ring with petrolatum. 

3. Position the valve assembly and the 
worm shaft in the housing as a unit 
(Fig. 8). Do not push against the 
stub shaft as this could cause the 
stub shaft and cap to pull out of the 
valve body, allowing the spool seal 
to slip into valve body fluid grooves. 
Install the valve assembly by 
pushing on the outer diameter of the 
valve body housing with the finger 
tips. Be sure that the teflon rings are 
not binding inside the housing. The 
valve assembly is correctly seated 
when the fluid return hole in the 
gear housing is fully visible. 

4. Place the tool shown in Fig. 9 over 
the end of the stub shaft. 

5. Lubricate a new adjuster plug O- 
ring with petrolatum and install it in 
the adjuster plug groove. 

6. Install the adjuster plug over the end 
of the stub shaft and tighten it just 
enough to be sure all parts are 
properly seated. Remove Tool 
T65P-3A537-B. 

7. Install the adjuster plug locknut 
loosely on the plug. 

8. Tighten the adjuster plug with 
wrench T65P-3A537-A while 
rotating the input shaft. As soon as 
additional drag is noted, back the 
adjuster plug off 1/8 turn. Measure 
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FIG. З Steering Gear—Exterior View 


the input shaft drag with an in-lb 
torque wrench. L 4 À н 

9. Tighten the adjuster plug (Fig. 10) ; Ye / 
to obtain a 1-3 in-Ib preload in excess / 
of the drag that was measured m. / 
previously. Tighten the adjuster 
plug lock nut and recheck the thrust 
bearing preload. Total preload must 
not exceed 8 in-lbs. 

10. Install Tool T65P-3805-A in the 
steering gear housing. Position the 
rack-piston as shown in Fig. 11. Be 
sure that Tool T65P-3D517-A is 
contacting the worm shaft. Push the 
rack-piston inward until it contacts 
the worm shaft while keeping 
pressure applied to Tool T65P- 
3D517-A. Turn the stub shaft 
clockwise until the middle rack 
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groove in the rack-piston is aligned FIG. 4 Removing End Plug 
with the center of sector shaft roller Retaining Ring 
bearing. Remove the tool from the 
housing. sure that the cover O-ring is in place 
11. Lubricate a new O-ring with CIAZ- before pushing the cover down on 
19582-A and position it in the sector the housing. 
shaft cover. 14. Install the cover screws and lock 
12. Thread the sector shaft cover on the washers. Tighten to 30-35 ft-lbs. 
adjusting screw until it bottoms then 15. Install a new adjuster lock nut 
back it off 1-1/2 turns. halfway on the adjuster screw. 
13. Install the sector shaft so that the 16. Install the end plug in the rack- 
center gear tooth meshes with the piston. Tighten the plug to 50-100 ft- 
center groove in the rack-piston. Be lbs torque. 
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FIG. 5 Steering Gear Disassembled 
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Lubricate a new housing end plug O- 
ring and install it in the housing. 


.Place the end plug in the gear 


housing and seat it against the O- 
ring seal. It may be necessary to tap 
the end plug lightly with a soft-faced 
mallet to seat it properly. 

Snap the retainer ring in place with 
the fingers. Tap lightly on the ring to 
be sure the ring is bottomed securely 
in the housing. 

Turn the input shaft to the full left 
or right position then turn it back 
approximately 1-3/4 turns to center 
the worm. 

Place an in-lb torque wrench on the 
input shaft as shown in Fig. 12. 


With the gear on center and the 
sector shaft adjuster backed off, 
measure the total drag. With the 
gear on center, adjust the sector 
shaft thrust screw so that preload is 
4-8 in-lbs in excess of total preload 
and drag. Readings are to be made 
through an arc not exceeding 20 
degrees with the gear on center. 
Tighten the lock nut. 

After obtaining the proper mesh 
load, tighten the sector shaft 
adjustment screw lock nut to 30-35 
ft-Ibs. 


3548 
O-RING 87144-S 


Q 


Ç >*—RETAINING RING 


е 
e 


9%. 
Nt 


SPACER 
WASHERS 


STEERING GEAR HOUSING 


Disassembly and Assembly 


l. 


Remove the snap ring (Fig. 13) that 
secures the sector shaft seals in the 
lower end of the housing. Remove 
the lower spacer washer. 

Remove the lower seal (double lip), 
spacer washer, upper seal (single lip) 
with Tools T58L-101-A and T59L- 
100-B (Fig. 14). 

Check the housing bearing for wear 
and remove the bearing only if worn 
or damaged. Working from the 
lower end of the housing (Fig. 15) 
press the bearing out of the housing. 
Discard the bearing. 

Working from the upper end of the 
housing, press in a new bearing until 
the upper end is 0.030 inch below 
the housing bore. When installing 
the bearing, make sure it is pressed 
in from the identification end 
(stamped end). 

Lubricate new sector shaft seals 
(Fig. 11) in D2AZ-19582-A 
hydraulic fluid. Install the single lip 
seal first, then a back-up washer. 
Using special tool (Fig. 16), drive 
the seal and washer in far enough to 
provide clearance for the other seal 
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FIG. 6 Removing Adiuster Plug 
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FIG. 7 Removing Rack Piston 
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and back-up washer and the 
retaining ring. The seal must not 
bottom on the end of the 
counterbore. Install the double lip 
seal and the second back-up washer. 
Again using the special tool, drive 
the seal and back-up washer in only 
far enough to provide clearance for 
the retaining ring. Install the sector 
shaft seal retaining ring with snap 
ring pliers, making certain that the 
ring is seated properly. 

6. To remove a damaged port seat, use 
a 5/16-18 inch U.S. thread (coarse) 
tap and turn it two turns into the 
seat. Coat the end of the tap with 
petrolatum to prevent chips from 
entering the passage while tapping 
the seat. 

7. Thread a bolt and nut with a flat 
washer into the tapped hole (Fig. 
17). 

8. Hold the bolt from turning and 
tighten the nut to extract the seat. 
Discard the seat. 

9. Remove the check valve and spring 
from the inlet port. 

10. Position the spring, check valve and 
new seat in the inlet port. 

11. Use the tool shown in Fig. 18 and 
drive the seat into place. 

12. Install the outlet port seat in the 
same manner. 

13. A stop ring is located in the piston 
bore to limit piston travel. Do not 
attempt to remove this ring. If the 
stop ring is damaged, it will be 
necessary to replace the housing 
assembly. 


ADJUSTER PLUG 


Disassembly and Assembly 

1. Lift the adjuster plug off the stub 
shaft (Fig. 5). 

2. Pry the thrust bearing retainer off 
the adjuster plug as shown in Fig. 
19. Be careful not to score the needle 
bearing bore. Discard the retainer. 

3. Lift the spacer, thrust bearing, races 
and the O-ring, from the plug (Fig. 
20). Discard the O-ring. 

4. If necessary to replace the roller 
bearing, remove the dust seal 
retaining ring. Working from the 
spacer end of the adjuster plug, 
remove the roller bearing, oil seal 
and the dust seal as shown in Fig. 21. 
If the roller bearing does not need 

replacing do not remove it. Pry the dust 

seal and the oil seal from the adjuster 
plug with a screwdriver. 

5. Place a new roller bearing on the 
tool shown in Fig. 21 with the 
bearing manufacturer's 
identification facing toward the tool. 

6. Position the bearing and tool in the 
bore. Drive the bearing into the plug 
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FIG. 8 Installing Valve and Worm Shaft in Housing 


until it is flush with the bottom 
surface of the stub shaft seal bore. 


7. Lubricate a new oil seal with D2AZ- 


19582-A. Install the seal with Tool 
T65P-3D526-A pressing it into the 
plug far enough to provide clearance 
for the dust seal and the snap ring 
(Fig. 22). 

8. Lubricate a new dust seal with 
D2AZ-19580-A and install it with 
its smooth rubber surface facing 
outward. 


9. Secure the dust seal with the ring, 


making sure that the ring is properly 
seated. 

10. Lubricate a new O-ring seal with 
vaseline and install it on the adjuster 
plug. 

11. Assemble the thrust bearing outer 
race, thrust bearing, inner race, and 
the thrust bearing spacer on the 
adjuster plug (Fig. 20). 

12. Install a new bearing retainer on the 
adjuster by carefully tapping on the 
flat surface of the retainer (Fig. 23). 


STUB SHAFT AND ROTARY 
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Disassembly 

Disassembly of the valve (Fig. 24) is 
not recommended unless the valve 
components require cleaning due to 
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FIG. 9 Installing Adjuster Plug 
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system contamination or replacement of 

the dampener O-ring. 

l. Invert the valve and tap on the work 
bench (torsion bar end) until the 
torsion bar cap separates from the 
valve body (Fig. 25). Discard the 
cap-to-body O-ring. 

2. Grasp the stub shaft and push it 
down through the valve body until 
the drive pin hole is visible. 

3. Tilt the stub shaft so the drive pin 
will disengage from the spool. 
Remove the stub shaft from the 
valve body and spool assembly. 

4. Slide the spool out of the top of the 
valve body. Do not attempt to 
remove the spool through the 
bottom as it may hang up or be 
damaged. 

Assembly 
The O-ring and Teflon seals are the 

only components which can be replaced. 
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1. Dip the dampener O-ring in power 
steering fluid and assemble to the 
spool. Fit the spool into the body 
using a turning motion. 

2. Push the spool into the valve body 
until it is even with the valve body 
bottom. Depress the dampener O- 
ring with fingertips to prevent it 
being cut. The spool drive pin hole 
should be located directly opposite 
from the deep valve body notch. 
This will correctly position the cap 
notch to the body pin. 

3. Insert the stub shaft into the spool 
with the stub shaft drive pin lined up 
with the mating spool hole. 

4. Insert the drive pin into the spool 
hole and pull the assembly into the 
valve body keeping the cap slot and 
body pin aligned. When the cap 
seats correctly in the valve body, the 
top surface of the cap should be at 
least 3/32 inch below the deep body 
notch. 

5. Replace the cap-to-body O-ring. 


RACK PISTON 


Disassembly and Assembly 

1. Cut the Teflon ring and the O-ring 
from the piston. 

2. Place the assembly on a clean 
lintfree cloth and remove the screws 
that attach the ball return guide 
clamp to the rack-piston and remove 
the clamp (Fig. 26). 

3. Lift the ball return guides from the 
rack-piston. 

4. Remove Tool T65P-3D517-A from 

the piston and remove the remaining 

balls. 

Thoroughly clean all parts. 

Lubricate a new O-ring and Teflon 

ring. Install the O-ring on the piston 

being careful not to twist it. Slide the 

Teflon ring into place being careful 
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FIG. 13 Steering Gear Housing Disassembled 


not to stretch it any more than 

necessary. 

7. Slide worm (Fig. 27) fully into the 
rack-piston. Load 16 balls into the 
guide hole nearest the Teflon ring 
while slowly rotating the worm 
counterclockwise to feed the balls 
through circuit. Alternate the dark 
colored balls with the polished balls 
through the circuit. 

Apply petrolatum liberally to one of 
the ball return guides and install the 
remaining balls in the guide. The 
constant ratio gear requires 22 balls 
while the variable ratio gear has 24 balls 
total. Place the other half of the guide in 
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FIG. 17 Removing Port Seal 


position and insert them into holes in 
the rack-piston. Be sure that the dark 
ball in the guide is installed next to the 
polished ball in the rack-piston. Install 
the ball return guide clamp with screws 
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FIG. 18 Installing Inlet Port Seat 
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and lock washers. Tighten the screws to 

specification. 

8. The worm groove is ground with a 
high point in the center. When the 
rack-piston passes over this high 
point there should be a preload of 1- 
4 in-lbs. Clamp the rack-piston in a 
vise with soft jaws with the worm 
shaft pointing up. To avoid 
distortion, do not tighten the vise 
too tight. 

9. Place the valve assembly on the 
worm, engaging the worm drive 
pins. Rotate the worm until it 
extends 1-1/4 inch from the rack- 
piston to the thrust bearing face. 
This is the center position. 

10. Place ап іп-ІБ torque wrench with a 
3/4 inch deep wall 12-point socket 
on the stub shaft, and rotate the 
wrench through an arc of 
approximately 60 degrees in both 
directions several times, then take a 
torque reading. The highest average 
reading obtained with the worm 
rotating should be between 1-4 in- 
Ibs. 

11. If this reading is too high or too low 
a new set of balls should be installed. 
Service replacement balls are 
available in the sizes shown in Fig. 
28. 
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FIG. 20 Adiuster Plug Disossembled 
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12. Note the ball size stamped on the 
rack piston and install the next size 
larger balls to increase the preload. 
If no number is stamped on the rack- 
piston, the original ball code size 
was No. 7. 

A change of one ball size larger will 
increase the preload approximately one 
іп-ІҺ. Final preload on replacement balls 
should be 2-3 in-lbs. 

Remove the valve assembly from the 
worm and the rack piston from the vise. 
13. Insert Tool T65P-3D517-A into the 

plug end of the rack and piston to 

contact the worm shaft (Fig. 29). 

Apply pressure on the tool while 

rotating the worm shaft out of the 

piston and rack. Leave the tool in 
place until the piston is installed in 
the housing. 
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VALVE VALVE BODY ih n 
SPOOL STUB SHAFT 
| | Vv | { 
m DRIVE PIN CAP END 
gioca TORSION BAR 
G1912-A 


G 1812-A 


O-RINGS 


FIG. 22 Installing Oil Seal in 
Adjuster Plug FIG. 24 Rotary Valve Disassembled 
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CAP END 


VALVE BODY 


TORSION BAR 
G1911-A 


FIG. 25 Removing Spool from 
Rotary Valve 


TEFLON RING 


END PLUG / RACK PI STON 


SS DARK COLORED BALLS 


POLISHED BALLS 


BALL RETURN GUIDE 
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FIG. 26 Rack Piston Disassembled 


TEFLON RING 


WORM 
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ы 6 1632-А 


FIG. 27 Assembling Rack Piston 


Code|Diameter | Size Range of Ball | 
Size| Mean (Inch) 


6 [028117 | 0.28112-0.28122 | 
7 |0.28125 F 


8 |0.28133 | 0.28128-0.28138 
9 |028141 | 0.28136-0.28146 
10 028149 
11 1028157 


0.28144-0.28154 
0.28152-0.28162 
CG1814-A 


FIG. 28 Worm Ball Sizes 


END OF TOOL MUST BE IN 
z CONTACT WITH WORM 
2 SHAFT 


> 
WORM SHAFT 4 

RACK PISTON — 

Tool . 765Р.30517-А G 1631-А 


FIG. 29 Installing Tool in Rack 
Piston 
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SPECIFICATIONS 


SAGINAW INTEGRAL POWER 
STEERING GEAR TORQUE LIMITS (FT-LB) 


Sector Shaft Cover Bolts 
Mesh Load Adjusting Screw Lock Nut 
Ball Return Guide Clamp Screw 


SAGINAW INTEGRAL POWER 
STEERING GEAR SPECIFICATIONS 


Type 

Retio 

Turns of Steering Wheel (Lock to Lock — Linkage Disconnected) 
Fluid Specification 

Fluid Capacity (Included in Reservoir Fill) 

Total Mesh Load Over Mechanical Center 

Worm Bearing Preload 

Total Mesh Load Over Worm Beating Preload 

Worm to Piston Preload 


SAGINAW INTEGRAL POWER STEERING 
GEAR SPECIAL SERVICE TOOLS 


Description 


Preload Adjusting Lock Nut 


Piston End Cap 


Hose Clamps to Cooler 


Torque Limit 


50-110 
50-100 
10-18 (In-Lb) 


Recirculating Ball 
24:1 
54/5 
02AZ-19682-A 
1.6 Pt. (Approx.) 
20 іп-1% Мах. 
10 In-Lb Мах, 
6-10 In-Lb 
Select Recirculating Ball Size 
to Provide .5-4.5 In-Lb Preload 


[e] e] 


1591-100-8 Impact Slide Hammer 
T58L-101-A Puller Attachment 


T65P-3548-A Oil Line Connector Seat Installer 
T65P-3576-C Sector Needle Bearing Remover and Installer Adapter 
T65P-3805-A Piston Rack Ring Compressor 
T65P-30516-A Rack Piston Arbor 


T65P-3D525-A 
T65P-30526-A 
T65P-3A537-A 
T65P-3A537-B 
T65P-3D642-A 


Adjuster Plug Bearing Remover and Installer 
Adjuster Plug Seal Installer 

Bearing Preload Spanner Wrench 

Adjuster Plug Seal Protector 

Sector Shaft Seal Installer 


CG1948-B 


13-43-01 SEMI-INTEGRAL POWER STEERING GEAR—ROSS НР5-70 13-43-01 


PART 13-43 Semi-Integral Power 
Steering Gear—Ross НР5-70 


Applies To W-Series Only ШЕ 
COMPONENT INDEX COMPONENT INDEX 


ADJUSTMENTS DISASSEMBLY AND ASSEMBLY 


Mesh Load ......................... [Ө 2245 sen s жаа тағыны 2T 
Stud Roller BS 02 зоз-.| AZOA VAWE MOM врева d кай NIE ен 
Thrust Bearing 


DESCRIPTION ...5csmevinsvsrancaa} Feel || ЭРЕМӘ 5854 £ s rex pues 


DESCRIPTION 
STEERING GEAR е; а 
Тһе Power Steering Gear used їп W- ACTUATOR тт. VALVES 


Series vehicles (Fig. 1) is a semi-integral 
hydraulic steering gear. It incorporates 
a hydraulic control valve on a single 
stud cam and lever mechanical steering 
gear. Steering effort applied to the 
steering wheel actuates the valve which 
directs hydraulic fluid from the power 
steering pump to the power cylinder. 


LUBRICANT 
FILL PLUG 


MESH 
ADJUSTING 


G 1427-A 


FIG. 1 Model HPS-70 Power 
Steering Gear 
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ADJUSTMENTS 


MESH LOAD 


The groove of the cam is cut 
shallower and narrower in the mid- 
position range of stud travel. This is to 
provide close adjustment in the straight 
ahead position. This adjustment must be 
made through the mid-position to the 
high spot. Do not adjust the mesh 
adjustment in any position except the 
straight ahead position. Backlash is 
normal when the steering gear cam is in 
the end position, (wheels turned to one 
side). 

1. Disconnect the drag link and power 
steering cylinder from the Pitman 
arm and the universal joint from the 
gear input shaft. 

2. Loosen the adjusting screw lock nut. 
Then, turn the adjusting screw (Fig. 
1) clockwise until a 15 in-lb torque is 
required to turn the steering gear 
through the mid-position. 

3. Back out (counterclockwise) the 
adjusting screw 1/8 turn. 

4. Tighten the adjusting screw lock nut 
to 15-20 ft-lb torque to lock the 
adjustment. Be sure the adjusting 
screw does not turn when tightening 
the lock nut. 

5. Turn the gear through its full travel 
with the engine off to check the 
adjustment. The torque at the input 
shaft should be 2 to 8 in-Ib for the 
full travel (stop to stop). 

6. Connect the drag link and power 
steering cylinder to the Pitman arm 
and the universal joint to the 
steering gear input shaft. 


THRUST BEARING 


1. With the steering linkage 
disconnected, turn the steering gear 
off the center position to free the 
stud roller bearing from the cam 
groove. 

2. Remove the clamp bolt and nut from 
the input shaft (cam) U-joint and 
separate the joint from the input 
shaft. 

3. Remove four upper cover attaching 
screws and remove the upper cover 
from the gear. Care must be used to 
remove burrs and paint from the 
input shaft to avoid cutting the seal. 

4. Install the upper cover attaching 
screws in the actuator housing with 
3/8 inch thick spacers under the 
screw heads. This will hold the 
actuator and cam assembly in the 
gear during the adjustment. 

5. Straighten the lock washer prong 
and remove the adjusting nut, lock 


END COVER 


FIG. 2 


10. 


ACTUATOR HOUSING 


ADJUSTING NUT 


LOCK WASHER 


OUTPUT 


І 
\ BEARING 
` 


HOUSING "pi uc 


BEARING 


OUTPUT SHAFT 


GASKET 


washer, and the upper thrust 
washers and bearing. 

Check the condition of the adjusting 
nut and camshaft threads to be sure 
they are free from interference. This 
can be done by threading the nut on 
the shaft without the use of tools. If 
the nut cannot be installed all the 
way without tools, the threads must 
be repaired. 

Position a thrust washer, thrust 
bearing, thrust washer, tongued 
washer (with internal lug) and a new 
lock washer on the shaft (Fig. 2). 
Then, install the adjusting nut. Do 
not bend the lock washer prongs at 
this time. 

Torque the adjusting nut to 10 ft-Ibs. 
Then, back the nut off 10 degrees to 
20 degrees (approximately 1 1/2 
widths of the tongued washer lug). 

The centering washers must be 
properly centered on the actuator 
during this adjustment. Bend the 
lock washer lug that is nearest in 
alignment with a notch in the 
adjusting nut so that the lug is tight 
against the notch root. 

Remove the 3/8 inch spacers and 
install the upper cover. 

Position the U-joint on the steering 
gear input shaft and install the 
clamp bolt and nut. 


ACTUATOR 


RETAINER (STAKED) 


UPPER COVER 


SEAL 
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RETAINER 
GASKET А7 screw 
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ad CENTERING 
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RETAINER RING 


v Xe STUD ROLLER BEARING 
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ADJUSTING SCREW 


ADJUSTING 6 
SCREW 
LOCKNUT 
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Semi-Integral Power Steering Gear — Disassembled 


STUD ROLLER BEARING 


The output shaft must be removed 
from the steering gear to adjust the stud 
roller bearing. 

The operation of a properly adjusted 
roller bearing may feel rough when 
turned by hand. However, under a 
steering load it will be smooth and will 
give normal service life. 

1. Wash the bearings in solvent, dry, 
and lubricate with gear lubricant. If 
a roller is lost or damaged, a new set 
should be installed. Do not make 
partial replacement of the rollers. 

2. Assemble the bearing and install a 
new locking washer. 

3. Install the adjusting nut and tighten 
as required to obtain a 1 to 4 in-Ib 
preload on the bearing. 

4. Rotate the stud several complete 
turns in each direction. Then check 
the rotational torque of the bearing 
and re-adjust to 1-4 in-lb if 
necessary. 

5. Lock the adjustment with two lock 
washer prongs against the side of the 
nut. If the lock washer is not 
replaced, the used prongs should be 
removed from the washer. 

6. Lubricate the bearing with steering 
gear lubricant. 
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REMOVAL AND INSTALLATION 
STEERING GEAR 9. Remove the three bolts and two nuts 

attaching the gear to the bracket and Pu “сете 


Removal 

1. Unlatch the cab and raise it to the 
full tilt position. 

2. Remove the grille from the front of 
the cab. 

3. Mark the power steering hose 
locations and disconnect the hoses 
from the steering gear control valve. 
Plug the hoses and the valve fittings 
with suitable plugs and caps. 

4. Remove the cotter pin and nut 
attaching the hydraulic cylinder to 
the Pitman arm. Remove the 
cylinder stud from the Pitman arm 
and position the cylinder to one side. 

5. Remove the cotter pin and nut 
attaching the drag link to the 
Pitman arm. Remove the drag link 
stud from the Pitman arm and 
position the drag link out of the way. 

6. Remove the steering shaft U-joint 
nut, bolt and flat washer and 
separate the joint from the steering 
gear input shaft. 

7. Remove the three gear and bracket- 
to-frame bracket attaching bolts 
four nuts, flat washers and cotter 
pins and remove the gear and 
bracket from the vehicle. 

8. Position the gear bracket in a vise 
and remove the Pitman arm from 
the output shaft. 


separate the gear from the bracket. 

Installation 

l. Position the gear to the bracket and 
install the bolts and nuts. Torque the 
bolt and nuts to specification. 

2. Install the Pitman arm on the output 
shaft as shown in Fig. 3, and torque 
the clamp bolt to specification. 
Install cotter pin. 

3. Position the steering gear and 
bracket to the frame bracket and 
install the bolts, hardened flat 
washers and nuts. Torque the bolts 
and nuts to specification and install 
the cotter pins. 

4. Connect the drag link to the Pitman 
arm. Torque the nut to specification 
and install the cotter pin. 

5. Connect the hydraulic cylinder to 
the Pitman arm. Torque the nut to 
specification and install the cotter 
pin. 

6. With the wheels and steering wheel 
in the straight ahead position, place 
the steering shaft U-joint on the 
steering gear input shaft. Install a 
new bolt, nut and the hardened flat 
washer retaining the steering shaft 
to the steering gear and torque the 
nut to 28-35 ft-lbs. Make certain the 
bolt is engaged in the slot of the 
steering gear input shaft. 


DISASSEMBLY AND ASSEMBLY 


STEERING GEAR 


Prior to disassembly, drain the gear 
assembly and thoroughly remove all 
outside dirt around the fittings before 
disconnecting the hoses. The port holes 
should be plugged immediately after 
disconnecting the hoses and before 
removing the gear from the vehicle. 
Finish cleaning and drying the gear 
before placing it on the work bench. 

During disassembly of any 
component parts, make sure a clean 
work bench or table is used. All internal 
parts should be cleaned in clear, clean 
solvent and blown dry with clean air. 
Avoid wiping valve parts with a cloth as 
lint may actually cause binding or 
sticking of closely fitted parts. Never 
steam clean hydraulic steering 
assemblies and do not force or abuse 
closely fitted parts. 


Disassembly 

1. Remove the drain plugs and drain 
all lubricant from the gear housing. 

2. Remove the side cover attaching 
bolts. 

3. Remove the lock nut from the 
adjusting screw in the side cover. 

4. Turn the adjusting screw to remove 
the cover from the screw and remove 
the gasket from the housing. 

5. Remove any dirt, rust or burrs from 
the output shaft and pull the output 
shaft from the housing. 

6. Remove four valve body attaching 
bolts and remove the valve body 
from the actuator housing. 

7. Remove the actuator lever (Fig. 2) 
from the actuator housing. 

8. Remove four bolts attaching the 
upper cover and actuator housing 
(Fig. 2) to the steering gear housing. 

9. Remove the cam, actuator housing, 


SHAFT 


ARM | 


NOTCH ON SHAFT AND PITMAN ARM 
MUST BE IN LINE 


G1435-8 
FIG. 3 


Pitman Arm Installation — 
W-Series 


7. Connect the hoses to their respective 
fittings on the control valve. 

8. Fill the reservoir with fluid and 
lower the cab. Start the engine and 
turn the steering wheel from side to 
side three or four times to bleed air 
from the system. 

9. Install the grille on the front of the 
cab. 


and upper cover as an assembly from 
the steering gear housing. 

10. Remove the upper cover from the 
cam and actuator housing. 

11. Remove the actuator retaining 
screw from the actuator housing and 
remove the housing from the cam. 

12. Remove four end cover attaching 
bolts and remove the cover and 
gasket from the housing. 

13. If necessary, remove the two cam 
bearing retaining rings from the 
housing. 

14. If necessary, press the cam bearings 
from the housing with a socket. 

15. If necessary, remove the output 
shaft seal from the housing. 

16. Place the cam in a soft jaw vise. 

17. If necessary, straighten the tab on 
the lock washer and remove the 
adjusting nut, lock washer, and 
tongued washer. 
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18. If necessary, lift the thrust washers, necessary. position. 
bearings, and actuator from the 14. Lock the adjustment with two lock 21. Back the adjusting screw out 1/8 
cam. Be careful not to lose the washer prongs against the side of the turn and tighten the adjusting screw 
springs or their locations in the nut. If the lock washer was not lock nut to 15-20 ft-lbs torque. Be 
actuator. replaced, the used prongs must be sure the adjusting screw does not 

19. If necessary, remove the nut and tab removed from the washer to prevent turn when tightening the lock nut. 
washer from the output shaft the prongs from being used again. The torque at the input shaft should 
follower and remove the stud, roller 15. Install a new output shaft seal in the be 2 to 8 in-lbs for the full travel 
bearings, and race. housing. (stop to stop) of the gear. This 

Assembly 16. Check the end play between the torque includes lubricated seal 

1. Install the two cam bearing retainer adjusting screw and the output friction. 
rings in the steering gear housing. shaft. If the end play of the 22. Fill the actuator with specified 

2. Press the cam bearings in the assembled output shaft adjusting lubricant through the lever opening 
housing with a socket of slightly screw exceeds .005, replace it with a until it is visible in the pipe plug hole 
smaller diameter than the cam bore. new threaded adjusting screw (approximately 2 1/4 ounces). 
(Press only against the numbered retainer. Stake the retainer into any 23. Fill the end of the valve with 
end of the bearing to prevent 2 of 4 slots into the slots on the end lubricant (approximately 1/2 ounce) 
crushing the end of the bearing.) of the output shaft using a chisel through the lever opening. 

Press the bearing lightly against the point punch. Adjust to no 24. Insert the actuator lever into the 
retaining ring. perceptible end play to .002 loose. actuator housing (Fig. 2). 

3. Install the thrust bearing, washer, 17. Position the side cover gasket to the 25. Position the valve body and gasket 
and centering washer on the cam housing. to the actuator housing and install 
(Fig. 2). 18. Position the side cover to the output the attaching screws. Torque the 

4. Install the actuator and springs, shaft adjusting screw and thread the screws to specification. 
centering washer, thrust washer, screw through the housing cover 26. Install three plugs in the gear 
thrust bearing, thrust washer, until the cover is against the housing. 
tongue washer (with internal lug), housing. Install the lock nut on the 27. Fill the housing with lubricant and 
new lock washer, and adjusting nut adjusting screw. install the remaining plug. 

, "i the e (Fig. 2). Í 19. Install the housing cover attaching 

. Place the cam in a soft jaw vise. bolts and torque to specification. 

6. Tighten the adjusting nut to 10 ft-Ib 20. Adjust the side cover adjusting VALVE HOUSING 
torque. Then, back the nut off 10 screw as required to provide a 15 in- Disassembly 
degrees to 20 degrees lb torque at the input shaft as the 1. Remove the retainer, cover plate, 
(approximately 1 1/2 widths of the gear is moved through the center and O-ring (Fig. 4) from the valve 
tongued washer lug). Bend the 
washer lug that is nearest in 
alignment with a notch in the 
adjusting nut so that the lug is tight ж 
against (һе notchroot. Тһе centering ENS Cove Ы е 
washers must be centered оп the ө 
actuator during this adjustment. 

7. Install the cam and actuator into the STOP NUT 
gear housing from the end shown in in 
Fig. 2. CENTERING WASHER 

8. Position the gasket and actuator SPANG = @ FLAT WASHER 
housing over the actuator and install BY-PASS VALVE A) 
the actuator retainer screw and lock (STEEL BALL) BY-PASS VALVE PLUG O O-RING 
washer. Bend the washer against the O-RING e 
retainer screw to lock the screw in 

SPRING 
place. © 

9. Install a new seal in the upper cover. 

10. Position the upper cover and gasket spodi 
to the actuator housing and install 
the four attaching bolts. Torque the à 
bolts to specification. Q-— O-RING 

11. Position the gasket and lower end 
cover to the housing and install the 
four attaching bolts. Torque the 
bolts to specification. ОТЕ 

12. Install the stud, roller bearings, and 
cone in the output shaft and install COVER n m 
the attaching nut and washer. А 
Tighten the nut as required to obtain «y шаа 
а 1-4 in-lb rotational preload. 

13. Rotate the stud several complete PRING 
turns in each direction. Then, check RETAINER 


the rotational torque of the bearing 
and readjust to 1-4 in-Ib preload if 


FIG. 4 Valve Housing Disassembled 
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housing. 

. Remove the end cover and O-ring 
from the other end of the housing. 
. Remove the lock nut and washer 
from the flexure rod and pull the rod 
out of the valve housing. 

. Push the spool out of the housing in 
the same direction as the flexure rod 
was removed. 

. Remove the O-ring from the spool. 
. Remove the by-pass valve plug, 
spring and steel ball from the valve 
housing. Remove the O-ring from 
the plug. 

. Remove the centering washers, 
spring and seal from the valve 
housing. 


SPECIFICATIONS 


[м — — y O OS 
Valve Body to Actuator Housing 
Valve Pitman Arm to Output Shaft 
| Hid. 9 - - 1. 5n 0 0 [ge 
Gear Lube (D Cam Adjusting Nut 
(D Back off nut 10° to 200 after torque. 
2.5 Pints 


(D Оо пої use high pressure when filling or adding lubricant to gear. 


SEMI-INTEGRAL POWER STEERING GEAR—ROSS HPS-70 


Assembly 
All parts must be clean and should 

be lubricated with light oil before 

assembly. 

1. Install the O-ring on the by-pass 
valve plug (Fig. 4). 

2. Install the by-pass valve (steel ball), 
spring, and by-pass valve in the 
valve housing. 

3. Install the O-ring on the valve spool. 

4. Install the spool in the valve housing 
with a twisting motion after 
lubricating the O-ring. The O-ring 
end of the spool must be toward the 
actuator lever opening end of the 
housing (Fig. 4). 

5. Insert the flexure rod through the 
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valve spool. 

Install the centering washer, spring, 
centering washer, O-ring, centering 
washer, flat washer and new stop 
nut on the flexure rod. The stop nuts 
should never be re-used. Torque the 
stop nut to 125 to 150 in-lbs. Check 
to be sure the valve spool can be 
moved in the valve housing. 
Position the two O-rings in the end 
of the valve housing and install the 
end cover. 

Install the O-ring, cover plate, and 
retainer in the other end of the 
housing. 
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PART 13-44 Integral Power Steering Gears—Ross 
HF-54, HF-64 


Applies To F-B-L-LN-LNT-LTS 500 Through 9000 Series Only 


COMPONENT INDEX COMPONENT INDEX 


ADJUSTMENTS 


Sector Shaft 
Unloader Valve 


CLEANING AND INSPECTION 


DESCRIPTION 


STEERING GEAR 


The Ross Hydrapower HF-54 and 
HF-64 gears, used on all F-B-LN-L-LT- 
LNT-LTS-500 through 9000 Series 
vehicles are fully integral steering gears 
incorporating a hydraulic control valve, 
a power cylinder, and a mechanical 
means of steering control (Figs. 1 and 2). 


DESCRIPTION 

DISASSEMBLY AND ASSEMBLY 
REMOVAL AND INSTALLATION 
SPECIFICATIONS 


The power of the cylinder is 
transmitted to the steering gear output 
(sector shaft) shaft by means of gear 
teeth on the rack piston mating with the 
sector gear. The flow of fluid from the 
engine-driven pump is directed to the 
power cylinder via the control valve. 
The valve is located concentric with the 
input shaft. 
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FIG. 1 Ross Integral Power Steering Gear — Model HF-54 


UNLOADER VALVE G1440-B 


13-44-02 


INTEGRAL POWER STEERING GEARS—ROSS HF-54, НҒ-64 


13-44-02 


INPUT SHAFT 


SEAL 


HYDRAULIC 
CONTROL VALVE 


SECTOR SHAFT 
SIDE COVER 


SECTOR SHAFT 
ADJUSTING SCREW 


STEERING GEAR HOUSING 


UNLOADER VALVE 


UNLOADER 
VALVE PRESSURE 
ADJUSTING SCREW 


PISTON RACK 


SECTOR SHAFT BEARING 


FIG. 2 


G1747-A 


Ross Integral Power Steering Gear — Model НҒ-64 


ADJUSTMENTS 
UNLOADER VALVE 


This unloader valve adjustment is 
for right turn only on HF-54 Model 
gears and for both turns on HF-64 
Model gears. Prior to performing the 
following procedure, obtain the vehicle's 
straight ahead position by driving the 
vehicle with hands off the steering wheel 
thus allowing the unit to find its own 
center. Now mark the steering column 
to steering wheel with chalk or masking 
tape. 

1. Check the front wheel turning 
angles and adjust as required with 
the wheels off the ground (see the 
Specifications Section of Part 14- 
01). 

2. Position the wheels straight ahead 
and lower the vehicle. 

3. RIGHT TURN — HF-54 OR HF- 
64 GEARS: With the engine at idle, 
the vehicle standing still and the 
fluid at normal operating 
temperature, rotate the steering 
wheel to the right the prescribed 
number of turns (Specifications 
Section of this Part). Hold in this 


position (but not longer than 15 

seconds). 

4. Loosen the lock nut and turn the 
unloader valve pressure adjusting 
screw until an audible hiss is heard. 
Tighten the lock nut to specification. 

5. Return the wheel to a straight ahead 
position while the vehicle is moving. 
With the vehicle standing still, again 
rotate the steering wheel the 
prescribed turns; then, check for the 
audible hiss. Readjust if necessary as 
in Step 4 and check once more as in 
this step. 

It is important to remember that the 
HF-64 gear has a Pitman arm stop for 
the right turn cast on the gear housing. 
The Pitman arm must not contact this 
stop prior to contacting the unloader 
valve. When the hiss is heard during the 
adjustment, the clearance between the 
Pitman arm and the cast stop should be 
1/16 to 1/8 inch minimum. 

6. LEFT TURN — HF-64 GEAR 
ONLY: Repeat Steps 3, 4 and 5 
while rotating the steering wheel to 
the left the prescribed number of 
turns (Specifications Section of this 
Part). 


SECTOR SHAFT 


1. 


D. 


Disconnect the drag link from the 
Pitman arm. 

Center the steering wheel. Grasp the 
Pitman arm and check it for free 
movement (lash) between the sector 
shaft and the rack piston. 

If free movement is noted (lash), 
remove the steering gear from the 
vehicle. 

Loosen the sector shaft adjustment 
screw lock nut on the side cover. 
After rotating the input shaft 
through its full travel for a minimum 
of five cycles, adjust the sector shaft 
adjusting screw to provide 15-20 in- 
lb torque as the input shaft is rotated 
90 degrees each side of center. 
Back out the adjusting screw one 
turn and note the torque required to 
move the input shaft 90 degrees each 
side of the center position. Move the 
adjusting screw in to provide an 
increase in torque of 2-4 in-lb at a 
point within 45 degrees each side of 
center after the adjusting screw jam 
nut is first tightened snug. Now 
torque to a final 20-25 ft-Ib. The 
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input torque of the completely 
assembled gear, minus hydraulic oil, 
should not exceed 15 in-lb for the 
full travel of the output shaft. 
Install the steering gear in the 
vehicle. 
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Connect the drag link to the Pitman 
arm. 

Connect the pump lines and refill 
the system with the specified fluid. 


REMOVAL AND INSTALLATION 


STEERING GEAR 


Removal 


l. 


2. 
3. 


Position a drain pan under the 
steering gear. 

Disconnect the power steering 
pressure line at the steering gear. 
Disconnect the power steering 
return line at the steering gear. 
Disconnect the turning hoses if so 
equipped. 

Remove the bolt and nut (or 
castellated nut and cotter pin on 
some series) retaining the Pitman 
arm to the sector shaft and remove 
the Pitman arm from the sector shaft 
using Tool T64P-3590-F. 

Remove the bolt, bolt and nut or 
castellated nut and cotter pin 
retaining the U-joint to the steering 
gear input shaft and slide the joint 
up off the input shaft. 

On F-600-700-750, B-600-700-750 
units with standard transmission 
only, loosen the front engine mount 
retaining nut and bolt. Remove the 
left and right side inlet pipe retaining 
bolts and the exhaust shield. 
Remove the clutch spring bracket 
retaining bolt and nut and remove 
the bracket from under the left side 
inlet pipe. Remove the two 
transmission mount retaining bolts 
and nuts. Position a floor jack under 
the transmission, raise the 


transmission and remove the 
mounting pads. Remove the two 
bolts and clip retaining the clutch 
bracket over the steering gear. 
Remove the three retaining bolts 
holding the gear to the frame side 
rail. Remove the portion of 
floorboard section covering the shift 
lever and the emergency brake lever. 
Position the engine and transmission 
to the right side of the vehicle to 
allow for the removal of the steering 
gear. 

On other units, remove the bolts and 
nuts retaining the steering gear or 
the steering gear bracket to the 
frame side rail and remove the 
steering gear. 


Installation 


Position the gear (or gear and 
bracket) to the side rail. Install the 
bolts and nuts (and lock straps on 
some series) and torque to 
specification. Install the cotter pins 
(advance to next castellation if 
necessary after torquing to 
specification). 

Position the intermediate shaft U- 
joint to the steering gear input shaft 
and install the bolt, bolt and nut or 
castellated nut and cotter pin to 
retain. Torque to specification. 

On F-600-700-750, B-600-700-750 
units only, position the exhaust inlet 
pipe to the right and left exhaust 


DISASSEMBLY AND ASSEMBLY 


STEERING GEAR 


Disassembly 


l. 


2. 


Rotate the input shaft (Figs. 3 and 4) 
so the index mark on the end of the 
sector shaft is perpendicular to the 
center-line of the gear (straight- 
ahead position). 

Remove the four (six on Model HF- 
64) side cover attaching screws and 
washers. 


3. Tap lightly on the end of the sector 


shaft with a soft hammer to 
disengage the side cover seal and 
allow the housing to drain. 
Remove all nicks, burrs, rust and 
paint before removing the shaft. Lift 
the side cover and sector shaft from 
the housing as an assembly. 
Remove the sector shaft seal adapter 
attaching screws and remove the 
adapter from the housing. 
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manifolds. Install the retaining nuts. 
Install the right side manifold shield. 
Position the clutch bracket to the 
frame and install the retaining bolts 
and cotter pin. Position the Pitman 
arm to the gear and install the bolt 
and retaining nut. Position the rear 
mounting pads and install the 
retaining bolts and nuts. After 
lowering and removing the jack, 
torque the mounting pad nuts to 
specification. Position the clutch 
spring bracket to the frame and 
install the retaining bolt, washer and 
nut. Connect the spring. Tighten the 
front engine mount retaining nut 
and bolt. Position the floor board 
over the gear shaft and emergency 
brake levers and install the retaining 
Screws. 


. On other units, position the Pitman 


arm to the steering gear sector shaft, 
install the bolt and nut (castellated 
nut and cotter pin on some series) 
and torque to specification. 


. Connect the power steering return 


and pressure lines to the steering 
gear. 


. Connect the turning hoses if so 


equipped. 


. Fill the power steering system to the 


correct level with specified fluid. 


. Start the engine, cycle the system 


and check for fluid leaks. 


. Remove the drain pan. 


. Remove the four screws that attach 


the control valve adapter to the 
housing. 


. Remove the control valve and rack 


piston from the housing as an 
assembly. 


. Remove the sector shaft adjustment 


screw lock nut (Figs. 3 and 4). Turn 
the adjustment clockwise until free 
of the side cover. 


. Remove the unloader valve retainer, 
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DIRT AND WATER SEAL-—-3D519 
SNAP RING--97426-S 


WAS HER -3С 559-6 
SEAL-3C515 
BEARING-3E 612 
VALVE COVER-3A729 
VALVE COVER SEAL-3E614 
THRUST BEARING ADJUSTMENT NUT-3707 
жне WASHER -3321.B 


INTERNAL TANG WASHER-3321-A 
ee BEARING RACE (SMALL)-3321-A 
see THRUST BEARING-38673 
К сев КАСЕ (LARGE)-3321-D 


VALVE COVER 
SEAL-3754 


VALVE COVER 
ADAPTER-—3E 608 


unc (O 

SEAL-3754 

WASHER -3C559 о 
SEAL-3C515 шше 


SPIRAL LOCK RING-3D771 


RE TAINER-3E 623 


UNLOADER 


INPUT SHAFT VALVE -3E 622 


CONTROL VALVE -3A370 
SPRING-3E 580 
—Ó 
НЕА 
Qus SEAL-3C515-C 
BEARING RACE (LARGE)-3321-D 
O~ usr BEARING-3B673 


PLUNGER 
3Е578 


WASHER -358789-S 


RUBBER AND TEFLON wa ША, SPRING-3E624 
BRONZE WASHE озен SSS, 
o 


RETAINING WASHER ЗЕ 6V ——— vo ROD-3E625 
SNAP RING-358778-S 


BALL GUIDE -3523 

BALL GUIDE RETAINER-3544 
5” 
>? 


WATER АМО БІКТ SEAL-3738-C 


VALVE -3E 622 


SEAL -3586 
SEAL-3738-A (ov 
SNAP RING-3549 Y 
; SEAL ADAPTER 
3Е617 
LEATHER WASHER-3E 560.B 


SECTOR SHAFT BEARING-3B614 


SPACER BALLS (DARK)-3647.B 
STEEL BALLS-3647-A 


RACK PISTON 
SEAL-3738-A 


STEEL WASHER -3B560-A 


SECTOR SHAFT BEARING-3B614 


HOUSING -3548 


SECTOR SHAFT-3575 Pu T 
SECTOR SHAFT UNLOADER VALVE 
ADJUSTMENT SCREW-3577 ADJUSTMENT SCREW-3577 
(NOT ADJUSTABLE ON 
LN-500- 750 SERIES) 
SCREW RETAINER-3610 


LOCKNUT —34610-S 


SIDE COVER~3583 


SNAP RING-3549-A 
LEATHER WASHER-3E 560-8 


SEAL-3D774 


RELIEF PLUG (RUBBER)-3E613 


LOCKNUT-351056-S 


G1455.C 
FIG. 3 Steering Gear Disassembled — Model HF-54 
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DIRT AND WATER SEAL-3D519 
SNAP RING-07424:5 HYDRAULIC CONTROL VALVE COVER-3A729 


VALVE COVER SEAL- 3E614 
ADJUSTING SCREW 


WASHER- 3С 559-B 
SEAL-3C515 


BEARING-3E612 O-RING 
JAM NUT THRUST BEARING ADJUSTMENT NUT - 3707 
Ew LOCK WASHER-3321-B 
TANG WASHER-3321-A 
THRUST BEARING RACE WASHER-3321-D 
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THRUST BEARING 
RACE WASHER- 
3321-A 
e HYORAULIC 
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34370 
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THRUST BEARING 
RACE WASHER- 
3321-A 
NEEDLE THRUST 
BEARING- 
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SPACER 


VALVE COVER 
SEAL- 
3754 


VALVE COVER 
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3€608 
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THRUST BEARING 
RACE WASHER- 
3321-D 


SPIRAL LOCK RING-3D771 


SEAL-3C515 
WASHER- 3С 559 


LOCK WASHER 


DIRT AND WATER SEAL-3738-C 


SEAL ADAPTER-3E617 EN 


с е NG 
€ ч O-RI 
WASHER- 358789-5 A N SEAL-3586 
WORM FOLLOWER (e A 
LOCKING SCREW б LEATHER 
PISTON RING-38541 WS WASHER - 
RETAINING RING-358778-S Y o 3Е560-8 


RETAINING RING WASHER-3E611 SEAL-3738-A 


SNAP RING- 3549 
WASHER (ВЕОМ2Е)-358780-5 


RETAINING RING 


Ñu UNLOADER VALVE ADJ. SCREW-3577 
HOUSING-3548 
SECTOR SHAFT-3575 
SECTOR SHAFT ADJ. SCREW-3577 
SCREW RETAINER-3610 
SEAL-3738-A 
LEATHER WASHER-3E 560-8 
SEAL- 30774 


SECTOR SHAFT BEARING-3B614 


STEEL BACK-UP WASHER-38560-A 


SIDE Cove ahs SECTOR SHAFT BEARING-38614 


RELIEF PLUG-3F 413 
LOCK NUT-351056-S G1743-C 


FIG. 4 Steering Gear Disassembled — Model НҒ-64 
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10. 


12. 


13. 


14. 


15. 


16. 


unloader valves, rod and the spring 
from the rack piston. 

If all parts appear undamaged, do 
not disassemble the rack piston 
assembly. If there is evidence of 
damage, place the rack piston on a 
clean surface with the ball return 
guides facing upward. Remove the 
two ball return guide retainer 
attaching screws, lock washers, 
guide retainer, guide and balls. It 
may be necessary to tilt the rack 
piston over a clean pan and oscillate 
the worm shaft to empty the rack of 
all the balls. Lift the worm shaft 
from the rack after all the balls have 
been removed. 


. Carefully hold the input shaft in a 


vise equipped with soft jaws. 
Remove the snap ring, washer, 
bronze washer, cup, seal and washer 
(Fig. 5). It may be necessary to cut 
the teflon cup off the shaft. 
Remove the valve cover dirt and 
water seal (Figs. 3 and 4). 
Remove the four valve cover 
attaching screws. Lift the cover from 
the control valve. 

Unstake the thrust bearing 
adjustment nut lock washer and 
remove the adjustment nut. 
Remove the lock washer, internal 
tang washer, bearing race (small), 
thrust bearing and the large bearing 
race. 

Lift the control valve and the 
control valve adapter from the input 
shaft. 


. Remove spiral lock ring, seal and 


washer from the counterbore of the 
valve cover adapter. Discard the 
washer and seal. 


. Do not disassemble the valve unless 


absolutely necessary. The valve is 
the control center of the hydraulic 
system. The major parts, which are 
the body and spool, are machined to 
very close tolerances and with 
precision machined edges. The spool 
and valve body are selectively fitted 
at the factory, and therefore these 
two parts are not separately 
replaceable. If either is damaged or 
excessively worn, the complete valve 
assembly should be replaced. Good 
performance of power steering is not 
assured if a mismatched valve spool 
and body are used. Care should be 
exercised in the handling of these 
parts to prevent damage. Sealing 
edges of the valve bore and the spool 
should not be broken. 

This will result in excessive leakage 


and reduced hydraulic power. 


If valve parts should drop out during 


gear disassembly, reassemble the valve 
as follows: 


a. Clean all parts with a clean 
petroleum base solvent and blow 
dry with clean, dry air. 

b. Insert the valve spool in the 
control valve making certain that 
the machined identification 
groove in the ID of one end of the 
spool is toward the gear housing 
(Part No, 3548 on Figs. 3 and 4). 

с. There are 7 sets of plungers, each 
set having one reaction spring. 
Insert the 6 solid centering 
plunger sets first along with one 
spring per set (Check Valve 
Plunger Assembly on Fig. 6) 
should be inserted in the valve 
body with the small hole on each 
plunger facing outboard. 


CLEANING AND INSPECTION 


l. 


7. 


All parts should be cleaned in a 
clean petroleum base solvent and 
blown dry with clean dry air. Avoid 
wiping parts with a cloth, since lint 
may cause binding and sticking of 
closely fitted components. 

Inspect the worm grooves in the 
rack piston and on the input shaft 
for wear scores. Inspect the OD of 
the rack piston and the ring or teeth 
for wear or scores. On the HF-64 
gear, the ball nut and input shaft are 
serviced as a matched assembly. 
Therefore, both must be replaced if 
either are worn or damaged. The 
rack piston is not matched. 

Inspect the inside ends of the ball 
return guides for wear or damage. 
Inspect the housing bore for wear or 
scores or being cracked and replace 
as required. 

Inspect the sector shaft teeth for 
wear or the bearing surfaces for wear 
ог scores. 

Replace the sector shaft bearings if 
worn or damaged. Note the sector 
shaft bearing in the side cover is 
replaced as part of the side cover 
assembly. 

Replace all seals at time of 
disassembly. 


Assembly 


1. 


2. 


Lubricate all rubber parts prior to 
assembly. 

If the sector shaft bearing was 
removed from the steering gear 
housing, install the snap ring in the 
outboard side of the housing (HF-54 
gear only) (Fig. 3). 

Place the steering gear housing in a 
press with the side cover area on a 
wood block to prevent damage to the 
machined area. 

Position the bearing on the housing 
with the numbered end facing up. 
Carefully press the bearing into the 
housing until the outer surface is 


flush. Use a tool that pilots in the ID 
of the bearing and contacts the 
bearing end surface. 

Coat the unloader valve pressure 
adjusting screw O-ring liberally with 
clean grease or oil. Carefully slide it 
into the groove on the non-threaded 
end of the adjusting screw. 

Thread the adjusting screw into the 
lower end of the housing leaving 7/ 
8 inch of the screw exposed. Install 
the lock nut on the adjusting screw 
and tighten it securely. 

Carefully secure the input shaft in a 
vise equipped with soft jaws to 
permit access to both ends of the 
shaft. 

On HF-54 gears, slide the bearing 
race (large) thrust bearing, control 
valve (with cylinder ports toward 
the shoulder), bearing race (small), 
internal tang washer, lock washer 
and thrust bearing adjustment nut 
(Fig. 3). 

On HF-64 gears, slide the thrust 


bearing race washer, spacer, control 
valve (with cylinder ports toward the 


sho 


ulder) needle thrust bearing, thrust 


bearing race washer, tang washer, lock 
washer and thrust bearing adjustment 


nut 
9. 


(Fig. 4). 

Tighten the adjustment nut to 20 ft- 
lbs, then back it off 1/2-1 lock 
washer tangs. Bend one tang of the 
lock washer into the slot provided 
on the adjustment nut. When 
adjusted in this manner, the control 
valve should rotate freely on the 
shaft with a torque of 2-3 1/2 in-lbs 
and have no perceptible end play. 


. Assemble a new washer, seal and the 


spiral lock ring in the counterbore of 
the valve cover adapter. Make sure 
that the lip of seal is facing toward 
the spiral lock ring (Fig. 5). 


. Coat a new valve cover seal and two 


new cylinder port seals with grease 
to retain them in place. Position the 
seals in the recesses provided in the 
control valve cover adapter (Figs. 3 
and 4) on the surface adjacent to the 
control valve. 


. Reposition the input shaft in the vise 


securing the serrated end. 


. Slip the adapter over the worm 


groove end of the input shaft. Align 
the cylinder port seals with the ports 
in the control valve. Install one of 
the attaching bolts finger tight to 
facilitate assembly. 


. Assemble the washer (steel), a new 


rubber seal, new teflon cup with the 
lip toward the seal, bronze washer 
and retaining washer. Compress the 
washer and seal, then install the 
snap ring on the end of the input 
shaft. Make sure that the snap ring 
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is fully seated in the groove and the 

recessed area of the retaining 

washer. 

15. Secure the rack piston in a soft- 
jawed vise with the ball guide holes 
facing upward. 

16. Carefully expand the piston ring and 
install it in the piston groove. 

17. On HF-54 gears, clean the threads 
on both unloader valves and place 
the valves, the spring and rod in the 
rack piston as shown in Fig. 5. 
Apply a drop of Lock-tite Type A to 
the threads of the retainer. Install 
and torque the retainer to 
specification. 

On HF-64 gears, clean the threads 
on the unloader valve and insert it into 
the rack piston. Clean the threads on the 
seat and apply Lock-tite. Assemble the 
seat with a new lock washer and tighten 
to specification. Bend the lock washer 
against one flat of a hex on the seat. 
18. Coat the input shaft seal at the end 

of worm with grease and place it in 

the rack piston bore. 

19. Assemble sixteen balls while 
rotating the input shaft 
counterclockwise. The black spacer 
balls and the polished steel balls 
must be installed alternately. Coat 
the ball return guides with grease to 
retain the balls, then install the six 
remaining balls in the guides making 
sure that the balls in the guide 
alternate with the last balls installed 
in the rack piston. If a ball is lost, no 
more than three black spacer balls 
may be used for replacement. Secure 
the guide retaining clip to the rack 
piston with two screws and washers. 
Torque the screws to specification 
and bend the tab of the locking 
washer against the flat. 

20. Grip the serrated end of the sector 
shaft in a soft-jawed vise. 

21. Coat the head of the sector shaft 
adjusting screw with C2AZ-19585- 
A grease. Position the head of 
adjusting screw into the slot in the 
end of sector shaft. 

22. Install a new sector shaft adjustment 
screw retainer in the end of shaft. 
Tighten the retainer to permit free 
rotation of screw without 
perceptible end play. Stake the 
retainer in the two slots provided 
and recheck the rotation effort. 

23. If the pressure relief plug has been 
removed or ruptured, press a new 
one into the side cover until it is 
flush with the surface. 

24. Assemble the snap ring (HF-64 gear 
only), steel washer (with taper 
toward the snap ring), leather 
washer and the two piece seal into 
the side cover. The seal has Oil Side 
molded into one side and must be 


25. 


26. 


27. 


28. 


29. 


30. 
31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


visible after installation. 

Coat the end of sector shaft with 
lubricant. Rotate the sector shaft 
adjusting screw counterclockwise to 
thread it into the side cover. Rotate 
the screw until a firm stop is 
reached. On HF-54 gears, make sure 
that the shaft seal has not falled out 
of position. 

Place the outer seal (Figs. 3 and 4) in 
the seal adapter. Then install the 
leather washer and inner seal 
making sure that the side having the 
mold Oil Side is visible after 
installation. 

If the input shaft needle bearing has 
been removed from the control valve 
cover it must be installed with a tool 
that will pilot in the bearing and 
have clearance in the cover bore. 
The bearing must be pressed from 
the part number end, and to a depth 
of 1 1/8 inches from the face of the 
valve cover. After installation of the 
bearing, make sure that all rollers 
rotate freely. 

Install the seal on the control valve 
cover with the lip facing toward the 
needle bearing. Coat the washer 
with grease and install it on the 
cover. Install the snap ring to secure 
the seal and washer. 

Pack the new dirt and water seal 
with C2AZ-19585-A grease and 
install it on the control valve cover 
(Figs. 3 and 4). 

Secure the steering gear housing in a 
vise equipped with soft-jaws. 
Lubricate the steering gear housing 
bore. Start the rack piston into the 
bore, then compress the ring and 
move the piston into position so that 
the teeth are visible through the side 
cover opening. Install the four 
adapter-to-housing attaching bolts. 
Remove the one bolt that was 
previously installed. 

Lubricate a new valve cover seal 
(Fig. 2) with grease and position it in 
the recess of the valve cover. 

Slide the valve cover onto the input 
shaft and install the four cover-to- 
control valve attaching bolts. 
Rotate the input shaft as required to 
align the center tooth of the rack 
piston (marked tooth) with the side 
cover opening. 

Lubricate a new side cover O-ring 
and position it on the side cover. 
Position the sector shaft and side 
cover to the steering gear housing 
making sure that the center tooth 
(marked tooth) engages the center 
space (marked space). 

Install the four side cover attaching 
bolts and lock washers. Torque the 
bolts to specification. 

Adjust sector shaft adjustment 


39. 


41. 


screw as outlined in the Sector Shaft 
Adjustment, Adjustments section of 
this Part. 

Cover the sector shaft serrations 
with a layer of scotch tape to prevent 
damage to the seal in the adapter. 


. Position the adapter over the sector 


shaft and on the housing. Install and 
tighten the attaching bolts to 
specification. 

Pack the seal adapter outer seal with 
C2AZ-19585-A, then install it on 
the adapter to prevent water entry. 


FINAL CHECKS 


l. 


After rotating the input shaft 
through its full travel for a minimum 
of five cycles, recheck the sector 
shaft adjustment. No rotational lash 
or bind of the sector shaft in center 
position is permissible. 

If the gear is properly assembled and 
adjusted, the input torque of the 
empty gear should not exceed 15 in- 
Ibs over full travel of 95 degrees at 
the output shaft. 

Reverse-torque applied to output 
shaft for full gear travel should not 
exceed 50 ft-lbs. 
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UNLOADER VALVE 


RACK PISTON 


AP 

“№ 
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\ 
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RETAINER 
INPUT SHAFT 


PISTON RING 


STEEL ВАШ o 
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© 


BRONZE WASHER 9 
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Ф, 
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FIG. 5 Input Shaft Seals and Retainers Disassembled—Model HF-54 (Model HF-64 Similar) 


CYLINDER FEED HOLES 


(THIS SIDE OF VALVE FACES GEAR HOUSING) 
VALVE BODY 
OIL TRANSFER HOLES 
INTERNAL IDENTIFICATION RING 
с (FACES GEAR HOUSING) 
К SOLID CENTERING PLUNGERS 
O (12-6 SETS OF 2 PLUNGERS) 
“. © P 


ғ 


Y š 
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FIG. 6 Correct Hydraulic Control Valve Assembly 
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ROSS INTEGRAL POWER STEERING GEARS-TORQUE LIMITS (FT-LB) AND SERVICE SPECIFICATIONS SPECIAL SERVICE TOOLS 

|_ _______ Desrpton — | Tool No. 
Sector Shaft Adj. Screw Lock Nut 
Pressure Unloader Valve Adj. Screw Lock Nut 
Unloader Valve Retainer 
Seal Adapter Attaching Screw 
Side Cover Attaching Screw 


T64P-3590-F 
TS6L-33610-D 


Steering Pitman Arm Remover 
Pressure Gauge 


Valve Cover Attaching Screw 


Control Valve Adapter Attaching Screw 

Ratio :1 23.4 
Lubricant (Gear) C1AZ-19582-A 

Ball Nut Retaining Screw 


STEERING WHEEL TURN SPECIFICATIONS 


Right Turn Left Тип 
Bear Truck Model Steering Wheel Steering Wheel 
Identification Application From Center From Center 


HF-64 – 2 Port L-LT-LTS-LN-LNT-800—900—8000-9000 1-3/4 
with 6-7-9-12000 Ib. Axles 


HF-64 — 4 Port L-LT-LTS-LN-LNT-800—900—8000—9000 
ЕЕЕ with 16-18- 20000 Ib. Axles 
HF-54 — 2 Port F-B-500—750—6000—7000 with 


LN-500-750-6000- 7000 models are non-adiustabla 


CG 1892-В 
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PART 13-50 Power Steering Pump-Ford-Thompson 


Applies To F-100, 250, 350 (4 x 2), Econoline, Bronco Vehicles Only 
COMPONENT INDEX COMPONENT INDEX 


PUMP DRIVE BELT 
Айивітелі..................... 
Removal апа Installation 


POWER STEERING PUMP PULLEY 
Removal and Installation 


POWER STEERING PUMP 
RESERVOIR 
Removal and Installation 


POWER STEERING PUMP 
Cleaning and Inspection (See 


aam ROTOR SHAFT SEAL 

ӨРЕП Qu А SET q i Removal and Installation ............ 
Disassembly and Assembly ........... 
Removal and Installation ............ SPECIFICATIONS 


DESCRIPTION 


POWER STEERING PUMP 


The Ford-Thompson power steering 
pump is a belt driven slipper type pump 
which is integral with the reservoir (Fig. DRIVE 
1). It is constructed so that the reservoir PULLEY SPRING 
is attached to the rear side of the pump 
housing front plate and the pump body 
is encased within the reservoir (Fig. 2). 

An identification tag is located 
behind the outlet fitting nut. Figure 3 
shows typical tags. The top line on the 
tag indicates the basic model number 
(HBA) and the suffix. It is important 


SLIPPER 
AND 


= FLOW 
that the codes on the tag are checked | || у |с! BÀ Es MET CONTROL 
when requesting service parts as there т, шен u MAUNE 
may be slight differences in internal 


components. 


RESERVOIR 


ORIFICE PLUG 


G1479-B 
FIG. 1 Power Steering Pump — Sectional View 
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UPPER PRESSURE 
PLATE- 30590 


RETAINER END 
PLATE -3D589 
(NOT USED WITH 
ALTERNATE UPPER 
PRESSURE PLATE) 


ALTERNATE UPPER 
PRESSURE PLATE- 

30590 (MUST BE USED 
ON НВА-СВ 
MODELS) 


MODEL HBA-CM ONLY 
PUMP VALVE 


ASSEMBLY 
OIL SCREEN 3AS6! 

(MODEL XR-50 i 

GEAR 

ONLY) o.RING 


383201 .* 


“PRESSURE 


SPRING 
30596 


РЦМР HOUSING 
ASSEMBLY -3A643 


ë 


e 
ИТ FITTING SCREW AND WASHER 
RESERVOIR 383343—S 


O-RING! 


GASKET ASSEMBLY-379376-S $82744.$ 


30594 OR ALTERNATE BOLT 


HOUSING GASKET 
3531 3A760 
HEX NUT 
351335.5.38 


FIG. 2 Power Steering Pump—Disassembled 


BUILDER BUILDER 


G1792-C 


FIG. З Pump Identification Tags 


LOWER PRESSURE 
PLATE 30590 


379375.5 


CAM AND ROTOR 
ASSEMBLY-3D607 


IPULLEY-3D673 


PUMP SHAFT 
SEAL 28592 


PLATE AND BUSHING 
ASSEMBLY —3D643 


G1343-G 


ADJUSTMENTS 


PUMP BELT TENSION with the use of a belt tension gauge. 

ADJUSTMENT 1. Check the belt tension with a belt 
tension gauge Tool T63L-8620-A. 
With a new belt, or one that has been 
run for less than 15 minutes, the 
tension should be within 120-150 
Ibs. With a belt that has been run for 


Pump drive belt tension cannot be 
checked accurately using the thumb 
pressure or belt deflection methods. 
Correct belt adjustment is assured only 


more than 15 minutes, the tension 
should be within 90-120 Ibs. 

To adjust the belt, loosen the three 
screws on the pump adjusting 
bracket. On F-100-350, Bronco 
vehicles, apply leverage at the web 
on the hub side of the pump. On 
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Econoline vehicles, use Tool T71P- 
3D643-B from under the unit to 
apply leverage. 

Do not pry against the reservoir to 
obtain proper belt load as it can be 
deformed and cause a leak. 

3. Recheck the belt tension. When the 
tension has been correctly adjusted, 
tighten the bolts and the nut to 
specification. 


POWER STEERING PUMP DRIVE 
BELT REPLACEMENT 


l. Loosen the idler pulley attaching 
bolts and remove the compressor 


drive belt if equipped with an air 
conditioner. 

2. Loosen 3 bolts and one nut attaching 
the power steering pump to the 
pump bracket, and remove the 
pump drive belt. 

3. Position the power steering pump 
drive belt on the pulleys. 

4. Adjust the drive belt tension as 
outlined in this section to 
specification and tighten the pump 
attaching bolts and one nut to 
specification. 

5. Install the compressor drive belt if 
equipped with an air conditioner 
and adjust to specification (Group 
36). 


REMOVAL AND INSTALLATION 


POWER STEERING PUMP 


F-100-350 


Removal 

l. Loosen the pivot bolt (top) and the 
two adjustment bolts (lower) and 
remove the drive belt. 

2. Disconnect the pressure and the 
fluid return hose from the rear of the 
pump. 

3. Remove the pivot bolt and the two 
adjustment bolts that secure the 
pump to the bracket and remove the 
pump. 

Installation 

1. Position the pump to the bracket 
and install but do not tighten the 
two adjustment bolts and one pivot 
bolt. 

2. Connect the pressure hose and the 
fluid return hose to the fittings at the 
rear of the pump (Fig. 4). 

3. Place the drive belt on the 
crankshaft pulley and the pump 
pulley. 

4. Place a wrench on the adjustment 
web and apply leverage to obtain the 
specified belt tension using Tool 
T63L-8620-A and tighten the 
adjustment bolts and pivot bolt to 
specification. 

5. Fill the system with the proper fluid 
to the fill mark on the dipstick. 

6. Start the engine and turn the wheels 
from stop-to-stop to bleed air from 
the system and check for fluid leaks. 
Do not hold the wheels against the 
stops. Check the fluid level in the 
reservoir and add fluid D2AZ- 
19582-A if necessary. 


START-UP PROCEDURE (AFTER 
POWER STEERING PUMP 
OVERHAUL) 


Upon initial engine start-up after a 
power steering pump overhaul, there is 
very frequently much noise and 
aeration. This is due to air trapped in the 
overhauled unit which mixes with the 
surging fluid and causes aeration. The 
problem can be minimized if the 
following procedure is used. 

1. Disconnect the coil wire. 

2. Fill the reservoir. 

3. Crank the engine with the starter 
and continue adding fluid until the 
level remains constant. 

4. Rotate the steering wheel 
approximately 30 degrees each side 
of center while continuing to crank 
the engine. 

5. Recheck the fluid level and fill as 
required. 

6. Reconnect the coil wire. 

7. Start the engine and allow it to run 
for several minutes. 

8. Rotate the steering wheel from stop 
to stop. 

9. Shut off the engine and recheck the 
fluid level — add as required. 


ECONOLINE 


Removal 

l. Raise the vehicle on a hoist. 

2. Place a drain pan beneath the 
vehicle and disconnect the return 
and pressure lines at the pump. 
Lower 6 cylinder vehicles. 

3. Loosen the power steering pump 
retaining bolts and position the drive 
belt out of the way. 


4. Disconnect the reservoir hose from 
the pump. 

5. On 6 cylinder vehicles: Remove the 
4 nuts retaining the pump bracket to 
the cylinder block (Fig. 5). Remove 
the pump and bracket from under 
the vehicle. 

On 8 cylinder vehicles: Remove the 

3 bolts retaining the pump to the 

mounting bracket and lay the pump on 

the crossmember. Loosen mounting 
bracket retaining bolts and nuts 
allowing the bracket to move forward 
and remove the pump from the vehicle. 


Installation 

1. On 6 cylinder vehicles: Install the 
pump bracket to the pump with the 
4 retaining bolts. Position the pump 
and bracket assembly (including 
spacers) on to the cylinder block 
mounting studs and install the 4 
retaining nuts. 

On 8 cylinder vehicles: While 
holding the pump bracket forward, 
place the pump into the chassis and 
tighten the bolts and nuts retaining the 
bracket to the engine. Position the pump 
to the bracket and install the 3 retaining 
bolts. 

2. Connect the reservoir hose to the 
pump. 

3. Raise 6 cylinder vehicles. Connect 
the pressure and return lines to the 
pump. 

4. Reposition the drive belt to its 
pulleys. Adjust the drive belt tension 
and tighten the retaining bolts. 

5. Lower the vehicle. 

6. Fill the power steering system, cycle 
and check for leaks. 
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ADJUSTING 
BRACKET 


ADJUSTING 
BRACKET 


SUPPORT 
BRACKET 


APPLY М 


LEVERAGE 
HERE FOR 
BELT ADJUSTMENT 


DISASSEMBLED VIEW 


DISASSE 
240,300 CID ENGINES oe 


VIEW SN 
302 CID ENGINE - 


RETURN LINE 


SUPPORT 
BRACKET 


PRESSURE LINE 


ASSEMBLED VIEW-360, 390 
(240,300, 302 SIMILAR) 


FIG. 4 Power Steering Pump Installation—F-100-350 


Refer to Start-Up Procedure at the 


end of the first Removal and Installation 


Installation 


l. 


If installing a new pump, transfer 


DISASSEMBLED VIEW 
360,390 CID ENGINES 


G1955.A 


and check for leaks. 


7. Remove the drain pan. 


procedure. the pump support bracket to the new Refer to Start-Up Procedure at the 
unit. end of the first Removal and Installation 

BRONCO 2. Insert the through bolt from the rear procedure. 

Removal of the pump bracket. Install the 

l. Position a drain pan under the pump in the vehicle without the ROTOR SHAFT SEAL 
power steering pump. adjusting bracket, inserting the 

2. Disconnect the pressure and return throught bolt into the block. Removal 
lines at the pump. Disconnect the 3. Position the adjusting bracket to the 1. Remove the pulley from the rotor 
cooler hoses over the pump (Fig. 6). water pump and torque the 2 shaft as described under Power 

3. Loosen the 1 pivot bolt and І retaining bolts to specification (11- Steering Pump Pulley Removal. 
adjustment bolt. Remove the drive 16 ft-lb.) 2. Position the pump assembly in the 
belt. 4. Install the bolt. Install and torque bench mounted holding fixture, 

4. Remove the 2 water pump bolts the' bolts retaining the support T57L-500-A or оп the assembled 
from the adjusting bracket attached bracket to the pump and block (30- adapter plate, T69P-3A674-A, 
to the front cover. 40 ft-lb.) Check the belt tension. pulley end of the shaft up. 

5. While holding the pump, use a jam 5. Connect the cooler hoses over the 3. Clean any rust or road dirt from the 
nut and remove the through bolt pump (10-18 іп-Ь clamp torque). pulley end of the rotor shaft. 
from the cylinder head. Remove the Connect pressure and return lines to 4. To prevent scoring of the shaft, wrap 
pump with both brackets from the the pump. .005 shim stock (free of burrs) 
vehicle. 6. Fill the power steering system, cycle around the rotor shaft and push it 
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RESERVOIR 
ASSEMBLY 


302 CID ENGINE ONLY 


240,300 CID ENGINES ONLY 


ADJUSTING 
- BRACKET 


61964-А 


FIG. 5 Power Steering Pump Installation—Econoline 


into the ID of the seal until it is 
against the bushing. 

5. Using a sharp tool such as a sheet 
metal punch, carefully pierce the 
metal seal body face and pry the old 
seal out (Fig. 7). Do not damage the 
bushing, the housing or the rotor 
shaft. 

Installation 

1. Remove the shim stock. 

2. Position the new rotor shaft seal on 
the shaft seal protector, Tool T68P- 
3B592-B. 

3. Insert the seal protector tool and the 
rotor shaft seal onto the shaft (Fig. 
8). 

4. Using the seal installation Tool 
T68P-3B592-A and a rubber or 
plastic hammer, tap gently on the 
end of the tool until the seal is 
completely installed (flush with the 
end of the seal bore). 

5. Remove the tools. 

6. Install the pulley on the rotor shaft 
as described under Power Steering 
Pump Pulley Installation. 


POWER STEERING PUMP PULLEY 


Removal 

l. Drain as much of the fluid as 
possible from the pump through the 
filler pipe. 

2. Install a 3/8-16 inch capscrew in the 
end of the pump shaft to prevent 


damage to the shaft end by the tool 
screw. 

3. Install the pulley remover, Tool 
T69L-10300-A, on pulley hub, and 
place the tool and pump in a vise as 
shown in Fig. 9. 

4. Hold the pump and rotate the tool 
nut counterclockwise to remove the 
pulley (Fig. 9). The pulley must be 
removed without in and out pressure 
on the pump shaft to prevent damage 
to internal thrust areas. 

Installation 

1. Position the pulley to the pump shaft 
and install Tool T65P-3A733-A as 
shown in Fig. 10. 

2. Hold the pump and rotate the tool 
nut clockwise to install the pulley on 
the shaft. The pulley face will be 
flush with end of pump shaft. Install 
the pulley without in and out 
pressure on the shaft to prevent 
damage to internal thrust areas. 

3. Remove the tool. 


POWER STEERING PUMP 
RESERVOIR 


Reservoir replacement must be done 
on a clean workbench. Cleanliness of 
work area and tools is extremely 
important when repairing any hydraulic 
unit. Thoroughly clean the exterior of 
the pump with a suitable cleaning 
solvent. Do not clean, wash or soak the 


shaft oil seal in solvent. Plug the inlet 

and outlet opening with plugs or 

masking tape before cleaning the pump 
exterior or removing the reservoir. 

Removal 

1. Assemble the adapter plate (Tool 
T69P-3A674-A) to the bench 
mounted fixture tool (T57L-500-A). 
Position the pump and pulley on the 
adapter plate, pulley facing down. 

2. Remove the outlet fitting hex nut 
and the service identification tag. 

3. Invert the pump so the pulley is 
facing up and remove the reservoir 
by tapping around the flange with a 
wood block (Fig. 11). 

4. Remove the reservoir O-ring seal 
and the outlet fitting gasket from the 
pump. 

Installation 

1. Install a new gasket on the outlet 
fitting and a new reservoir O-ring 
seal on the pump housing plate (Fig. 
12). The old gasket and seal should 
never be re-used. 

2. Apply vaseline to the reservoir O- 
ring seal and to the inside edge of the 
new reservoir flange. Do not twist 
the O-ring seal. 

3. Position the reservoir over the pump 
and align the notch in the reservoir 
flange with the notch in the outer 
diameter of the plate and bushing 
assembly. 

4. Install the reservoir on the pump 
and O-ring seal with a plastic or 
rubber hammer and a block of wood 
as shown in Fig. 13.Tap at the rear 
of the reservoir and on the outer 
edges only. 

5. Inspect the assembly to be sure the 
reservoir is evenly seated on the 
pump housing plate. 

6. Position the service identification 
tag on the outlet fitting and install 
the outlet fitting hex nut. Torque the 
nut to specification. Do not exceed 
specification. 
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OIL COOLER 
ASSEMBLY 


SUPPORT 
BRACKET 


THROUGH 
BOLT ISTUD) 
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FIG. 6 Power Steering Pump Installation—Bronco ! 
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SHARP POINTED TOOL 
(PRY OUT SEAL) 


Ў. Tool T69L- 
10300-A 


G1702-A 


.005 SHIM STOCK : 
FIG. 9 Removing Power Steering 


Pump Pulley 


A Ts ; 1 G 1585- A 
FIG. 7 Rotor Shaft seal Removal 


A КОТОК SHAFT SEAL} 


— 


Tool- T 65 P - 
3А733-А 


G 1478 А 


FIG. 10 Installing Power Steering 
Pump Pulley 


SEAL INSTALLATION 
TOOL NO. Т68Р-38592-А 

| (TAP WITH RUBBER OR | 
|. PLASTICHAMMER) | 


ғ 


G 1586-А 


FIG. 8 Rotor Shaft беа! Installation 


13-50-08 POWER STEERING PUMP—FORD-THOMPSON 13-50-08 


Tool T57L 500-A OUTLET FITTING Wood Block 


f Tool 


Wood | T69P- 
Block | 34674-A 
O-RING SEAL. —— — —— 
cieiz G 1345- B 
FIG. 11 Removing Pump Reservoir FIG. 12 Gasket Locations FIG. 13 Installing Reservoir on 


Ритр--Туріса! 


DISASSEMBLY AND ASSEMBLY 


POWER STEERING PUMP : ins T57L-500- A 


Disassembly 

Disassembly of the pump and its 
subassemblies must be made on a clean 
work bench. In repairing any 
hydraulically operated unit, cleanliness 
is of utmost importance. Clean the 
exterior of the unit with a suitable 
solvent and drain as much of the fluid as 
possible. 

If only the reservoir is to be 
removed, plug the inlet and outlet 
openings with masking tape or plugs. 
Do not immerse the shaft oil seal in 
solvent. If only the rotor shaft seal is to SLIPPER GROOVE 
be replaced, see Rotor Shaft Seal OUTWARD 
Replacement outlined in this section. T PESEN DOUBLÉ STEP 
1. Assemble the adapter plate (Tool 6:1350-8 

T69P-3A674-A) ‘to the bench FIG. 14 Adapter Plate Installation FIG. 16 Correct Slipper 

mounted holding fixture Tool T57L- Installation 

500-A (Fig. 14). 

2. Position the pump assembly, with 

pulley assembled, on the adapter FIXED 

plate, pulley facing down. 


FLATS ON LEFT 


housing: the housing cover, the O- 


ROUND NOTCH ON f š 4 
ring seal, the oil screen (if so 


HOLE THIS SIDE 


WIDE T А 
3. Remove the outlet fitting nut апа ONLY CHAMFERED equipped) and the pressure springs. 
the service identification tag. Шы 797 y d — n These components normally will 
4. Invert the pump assembly and, using | j | 2 remain іп the pump housing when it 
a block of wood and a rubber or is removed. 
plastic hammer, remove the pump 7. Remove and discard the pump cover 
reservoir and seal by tapping around gasket. 


8. Remove the retainer end plate and 
upper pressure plate (in some 
pumps, the end plate and upper 


the flange of the reservoir and on the 
underside of the filler neck. 

5. Again invert the pump assembly, 
loosen and remove the pump pressure plate are integral). 
housing retention bolts and remove G1347-A 9. Remove the loose fitting dowel pin. 
the pump housing. be careful not to bend the fixed 

6. If necessary, remove the following FIG. 15 Lower Pressure Plate dowel pin which remains in the 
components from the pump Installed housing plate assembly. 
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10. Remove the rotor assembly being 


11. 


12. 


13. 
Assembly 


1 


careful to prevent the springs and 
slippers from falling out and 
becoming lost. Do not disassemble 
further unless the lower pressure 
plate, housing plate, rotor shaft and/ 
or seal is to be replaced. 

Invert the pump assembly and, using 
Tool T69L-10300-A, remove the 
pulley. 

Clean any rust, road dirt, burrs, 
scoring, etc., from the pulley end of 
the rotor shaft prior to removal of 
the shaft from the housing plate. The 
shaft must come out without 
restrictions to prevent scoring or 
damage to the bushing. Remove the 
pump rotor shaft. 

Remove the lower pressure plate. 


Assemble adapter plate (Tool T69P- 
3A674-A) to the bench mounted 
holding fixture Tool T57L-500-A. 
Position the pump assembly on the 
adapter plate, pulley side facing 
down. (If the lower pressure plate 
and rotor shaft have not been 
disassembled, omit Steps 2 and 3). 
Insert the lower pressure plate on 
the anchor pin with the wide 
chamfered slots at the center hole 
facing up (Fig. 15). 

Dip the rotor shaft in specified 
power steering fluid D2AZ-19582- 
A; Then, insert the rotor shaft 
through the lower pressure plate and 
housing plate. 

If the rotor assembly is 
disassembled, hold the cam insert 
with the notch on the OD of the cam 
at the top and the arrow or the open 
end of the vendor letter mark on the 
OD of the cam pointing downward. 
Insert the rotor in the cam with the 
double step in the ID of the rotor 
facing upward. 

With the rotor extended upward 
approximately one half way out of 
the cam, insert a spring into a rotor 
spring pocket working in the rotor 
cavity directly beneath the cam 
notch. 

Use one of the slippers to compress 
the spring and install the slipper 
with the groove in the slipper facing 
upward (toward the cam notch). 
The flats on the side of the slipper 
should be on the left (Fig. 16). 
Hold the cam stationary and turn 
the rotor either to the right or left, 
one space at a time. Repeat Step 7 
until all the rotor cavities have been 
filled. Be careful when turning the 
rotor that the springs and slippers 
already inserted do not fall out. 
Install the cam and rotor assembly 
onto the pump housing plate with 
the fixed dowel passing through the 


10. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


first hole to the left of the cam notch 
when the arrow on he cam OD is 
pointing toward the lower pressure 
plate (Fig. 17). If the cam and rotor 
assembly will not seat, turn the rotor 
shaft slightly until the spline teeth 
mesh, allowing the cam and rotor to 
drop down into position. 

Insert the loose fitting dowel 
through the cam insert and lower 
plate into the hole in the housing 
plate assembly. When the loose 
dowel is properly installed the 
heights of the two dowels must be 
equal. Squirt the rotor, springs, 
slippers and cam insert with CIAZ- 
19582-A lubricant. 


. Place the upper pressure plate with 


the face having the tapered notch 
down against the cam insert. The 
fixed dowel should pass through the 
round dowel hole and the loose 
dowel through the elongated hole. 
The slot between the ears on the 
pressure plate OD should match the 
notch on the cam insert OD (Fig. 
18). 

Install the retainer end plate so the 
slot on the end plate OD matches the 
corresponding notches of the upper 
pressure plate and cam (Fig. 19). 
Install the pump valve assembly O- 
ring seal onto the pump valve 
assembly being careful not to twist 
the seal (Fig. 20). 

Place the pump valve assembly on 
top of the retainer end plate with the 
large exhaust slot on the pump valve 
in line with the OD notches of the 
previously assembled parts. The 
stack of parts must be fully seated. If 
the pump valve has been installed 
correctly, the relief valve stem will 
be in line with the lube return hole 
in the pump housing plate (Fig. 20). 
Install the oil screen assembly (if so 
equipped) into the pump housing 
with a suitable socket. Place small 
amounts of vaseline on the pump 
housing plate to hold the cover 
gasket in place. Install the gasket on 
the pump housing plate. 

Insert the pressure plate springs into 
the pockets in the pump valve 
assembly. Vaseline may be placed in 
the spring pockets to hold the 
springs in position (Fig. 21). 

Using Tool T69P-3B586-A, plug the 
intake hole in the housing (Fig. 22). 
Lubricate the inside of the housing 
and the housing cover seal with 
D2AZ-19582-A lubricant. Fabricate 
two studs (3/8-16 x 1.55) to be used 
as positioning guides. Install one in 
the housing plate bolt hole closest to 
the drain hole and one in the boit 
hole diametrically opposite. 


. Align the small diameter lube hole 


20. 


21. 
22. 
23. 


24. 


25. 


26. 


27. 


28. 


29. 
30. 


31. 
32. 


in the housing rim with the lube hole 
in the housing plate. 

Install the housing, applying an 
even, downward pressure. The 
pressure plate springs must not be 
jarred and moved out of position. 
Remove the guide studs. 

Install the housing retaining bolts 
finger tight. 

Remove tool T69P-3B586-A. 
Torque the retaining bolts to 
specification until the housing flange 
contacts the gasket. 

Install a 3/8 x 16 hex head screw, 
finger tight, into the end of the rotor 
shaft. Using a torque wrench, check 
the input torque of the shaft (Fig. 
22). The torque should not exceed 
15 in-lbs. If it does, loosen he 
retaining bolts slightly, rotate the 
rotor shaft, retorque the bolts evenly 
and again check the shaft torque. 
The pump must not be used if the 
shaft torque exceeds 15 in-lbs. 
Release the pin in the bench holding 
fixture and agitate the pump 
assembly back and forth. If there is 
a rattle, the pressure plate springs 
have fallen out of their seats and 
must be reinstalled. 

Install the reservoir O-ring on the 
housing plate being careful not to 
twist the O-ring. Apply vaseline to 
the seal and to the ID of the 
reservoir flange. 

Install the reservoir, aligning the 
notch in the reservoir flange with the 
notch in the OD of the pump 
housing plate and bushing assembly. 
Using only a plastic or rubber 
hammer, tap at the rear on the outer 
corners of the reservoir to avoid 
damage. 

Inspect the assembly to determine if 
the reservoir is seated on the housing 
plate. 

Install the service identification tag 
on the outlet valve fitting. 

Install the outlet valve fitting nut 
and torque to 43-47 ft-lbs. 

Invert the pump assembly. 

If the pulley was removed, install the 
correct pulley using Tool T65P- 
3A733-A. 
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FIXED DOWEL DOUBLE STEP 


ARROW OR OPEN END OF VENDOR MARK 


POINTING DOWN G 1351-B 


FIG. 17 Cam and Rotor 
Installation 


G1353-B 


FIG. 19 


Retainer End Plate 
Installation 


А. O-RING SEAL 


G1605-A 


FIG. 21 


Tool 169P-3B586-A 


G1606-8 


Pump Housing Installation 


FIG. 18 Upper Pressure Plate FIG. 20 Valve and Pressure Spring FIG. 22 Checking Pump Rotational 
Installation Installation Torque 
SPECIFICATIONS 
FORD-THOMPSON POWER STEERING PUMP 
SERVICE SPECIFICATIONS SPECIAL SERVICE TOOLS 
Description Specification Tool No. Description 
Pump Rotor Shaft End Play 0.017 In. Max. — 0.003 Іп, Min. T63L-8620-A Belt Tension Gauge 
Max. Torque Allowed to T64L-10300-A Pulley Remover 
Rotate Rotor Shaft 15 In-Lb T65P-3A733-A Pulley Installer 
Stamped Housing to Plate Bolt Hex-Washer Hd. 38-47 Ft-Lb T64P-3A674-A Adapter Plate 
T57L-500-A Bench Mounted Holding Fixture 
Reservoir to Stamped Housing T68P-38592-A Pump Shaft Seal Replacer 
Nut 43-47 Ft-Lb T68P-38592-B Pump Shaft Seal Protector 
T89P-38586-A Pump Housing Hole Plugging Tool 
T71P-30643-B Belt Tension Wrench 
FORD-THOMPSON POWER STEERING PUMP ATTACHING TORQUES (FT-LB) 
Vehicle Application Bronco F-100-350 Econoline 
Operation 
Pump to Bracket 30-40 30-45 40-50 
Bracket to Engine 11-16 45-65 12-17 
Pressure Hose 10 Pump Nut 20-30 20-30 20-30 
Return Hose Clamp 10-18 (In-Lb) 12-24 (In-Lb) 18-24 (In-Lb) 
Support Bracket to Engine = 30-45 - 
Hose Bracket to Pump. = 


Reservoir Bracket to Engine 


20-30 


|. 


10-20 (In-Lb) 
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PART 13 -51 Power Steering Pumps—Eaton 


Does Not Apply To F-100-350, Bronco, Econoline 


COMPONENT INDEX COMPONENT INDEX 


DESCRIPTION 
POWER STEERING PUMP 


Disassembly and Assembly 


Removal and Installation 


DESCRIPTION 


POWER STEERING PUMP 


The medium duty Eaton power 
Steering pumps are single stroke roll 
vane types. The reservoir can either be 
mounted to the top of the pump body or 
mounted remotely and connected with a 


POWER STEERING PUMP - Cont. 


Filter Element Replacement 


SHAFT SEAL INSTALLATION 


hose to an adapter bolted to the top of 
the pump body. 

The heavy duty Eaton pumps are 
hydraulically balanced roll vane types 
with pressure balanced end plates. 
Normally the reservoir is attached to 
and surrounds the pump. There is a 


special reservoir with an inlet tube 
(lower section only) for the pumps to be 
used when the reservoir is remotely 
mounted. 

The pumps can be either belt or gear 


.driven. 


REMOVAL AND INSTALLATION 


When performing any service 
operations on power steering systems 
which necessitate hose disconnecting, 
make certain the hoses are tagged prior 
to removal. It is important that the 
hoses are reconnected to their correct 
ports to preclude damage to the system. 

For pump installations, see Figures 
1 through 7. 


POWER STEERING PUMP 


Removal 

1. Using a suction gun, remove as 
much fluid as possible from the 
reservoir through the filler opening. 

2. Disconnect the pressure hose from 
the pump and disconnect the return 
line from the cooler or reservoir. 
Then fasten both hoses in a raised 
position to prevent the fluid from 
draining out. On a C-Series truck, 
the hoses can be more easily 
disconnected after the pump has 
been removed from its bracket and is 
resting on the frame member. 

3. After loosening the adjusting 
bracket bolt and the pivot bolt, 
remove the pump belt. Then remove 
the bolts, and remove the pump and 
fluid reservoir together. 


Installation 
1. Hold the pump and fluid reservoir 
and the adjusting bracket on the 


PUMP AND 
RESERVOIR ASSY. 


FIG. 1 


VIEW FOR GAS 
ENGINE F-750 


RETURN HOSE 


VIEW FOR CAT. M.R. 
ENGINE F-7000 


STEERING 


G 1938-A 


Power Steering Pump Installation — F-750-7000 with 9000 Ib. Axle 


(F-B-500-750-6000-7000, LN-750 With 9000 Ib. Axle Similar) 


pump support, and install the 
mounting bolts and washers. 
Tighten the bolts finger-tight. 

2. Place the pump belt on the 
crankshaft pulley and pump pulley, 
and tighten the belt. 


3. Adjust the pump belt tension. When 
the tension is correct (150 lbs per 
strand on single belt drives; 100 Ibs 
per strand on dual belt drives), 
torque the adjusting bolts and the 
pivot bolt to specifications. 


FIG. 2 
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. Connect the two hoses to the pump 
and fluid reservoir. It is important to 
be sure that all power steering lines 
are connected to the correct ports. 
. Fill the fluid reservoir to 
specification with automatic 
transmission fluid. 

. Start the engine and run it at idle 
speed for about two minutes to 
warm the fluid in the power steering 
system. Check the fluid level and 
add if necessary. 

. Turn the steering wheel all the way 
to the left and right several times, 
and check the system for fluid leaks. 
. Increase the engine speed to about 


CAT DIESEL 
INSTALLATION 


300 CID ENGINE 
INSTALLATION 


RIGHT TURN HOSE 


LEFT TURN HOSE 


POWER STEERING PUMPS-EATON 


1000 rpm, in turn the steering wheel 
all the way to the left and right 
several times. Do not hold the 
wheels against the stops. 

Stop the engine, and check the 
pump, reservoir, and hose 
connections for fluid leaks. Correct 
the cause of any leaks. Add fluid if 


necessary. 


. Turn the steering wheel as required 


to place the front wheels in the 
straight ahead position. Check the 
fluid level, and refill the reservoir if 
necessary. 


401, 477 CID 
ENG. INSTALLATION 


RESERVOIR 


RETURN HOSE 
„© 


Pd 
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POWER STEERING PUMP SHAFT 
SEAL 


Removal and Installation 


If the shaft seal was removed from 


the pump housing, install a new seal. Do 
not install the old seal. 


1. 


Coat the lip of a new seal with 
Lubriplate or an equivalent 
lubricant. 

Position the seal in the bore of the 
housing. The lip of the seal must 
face toward the pump housing 
carrier chamber. 

Press the seal into the housing (Fig. 
8) until it seats firmly and evenly 
against the shoulder in the bore. 


ENG. INSTALLATION 


POWER 
CYLINDER 


SPINDLE 
CONNECTING 


ROD 
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Power Steering Pump Installation — C-500-800-900 (9.50 Frame), C-6000-8000 
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RESERVOIR 


INSTALLATION FOR 
361, 391 CID ENGINES 


SPINDLE 
CONNECTING ROD 


BRACKET 


(CLAM SHELL) INSTALLATION FOR 
401, 477, 534 CID ENGINES 
PITMAN ARM DRAG LINK IAM 
VALVE BODY G1893-A 


FIG. З Power Steering Pump Installation — C-900 (9.76 Frame), CT-800-900 With 9, 12, 15000 Ib. Axles 


. COOLING TUBE 


RETURN HOSE 


POWER STEERING 
PUMP 


361, 391 ENGINES 
WITH 16000 LB. AXLE 


COMPRESSOR MOUNTING 
BRACKET 


401, 477, 534 CID ENGINES 


330, 361, 391 CID ENGINES 
WITH 6, 7, 9, 12000 LB. AXLES 401, 477, 534 CID ENGINES WITH 7, 9, 12000 LB. AXLES 
WITH 16, 18, 20000 LB. AXLES 


G 1940-A 


FIG. 4 Power Steering Pump Installation — L-800-900 Series 
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RETURN HOSE PUMP, PULLEY AND 
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SX RESERVOIR ASSY FRONT OF ENGINE | COOLING 
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RETURN HOSE í / 
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PUMP AND : 
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NV HOSE 


STEERING GEAR 


CAT. M.R. ENGINE 
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HOSE 
ue 
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G 1939-A 


FIG. 5 Power Steering Pump Installation — L-8000 Series 


RESERVOIR 
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ASSEMBLY 
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FIG. 6 Power Steering Pump Installation — L-9000 Series 
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PUMP AND RESERVOIR 


PRESSURE HOSE 


PUMP INSTALLATION 
8V.71 ENGINE (6У-71 SIMILAR) 


VIEW FOR NH 
SERIES ENGINES 


PITMAN ARM 


FIG. 7 Power Steering Pump Installation — W-WT-Series 


Press Ram 


Tool— 
T53P-33623-A 


PUMP HOUSING 


G1015-B 


FIG. 8 Shaft Seal Installation 


DISASSEMBLY AND ASSEMBLY 


POWER STEERING PUMP 
C-B-F-LN-500-750 


Disassembly 
Handle all parts very carefully to 
avoid nicks, burrs, scratches and dirt 
which could make the part unfit for use. 
1. On vehicles with a pump-mounted 
reservoir, remove the reservoir cover 
from the reservoir. Then, drain as 


much of the remaining fluid as 
possible from the pump and clamp 
the pump adjusting bracket in a vise. 
On vehicles with a remote reservoir, 
disconnect the fluid supply hose at 
the pump and plug the hose. 
Disconnect the cooling coil at the 
pump. 

If the vehicle is equipped with a 


CYLINDER BRACKET 


pump-mounted reservoir, remove 
the filter element support bolt and 
the reinforcement plate (Fig. 9). Lift 
the reservoir off the pump. 
Remove the four O-rings from the 
top of the pump (Fig. 10). Remove 
the pulley and the pulley key from 
the shaft. Loosen the pump valve 
retainer. 
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FIG. 9 


10. 


REINFORCEMENT 


SUPPORT BOLT 


Reservoir Installation 


Remove all the bolts from the pump, 
and separate the bracket, pump 
housing, and housing cover. If the 
parts do not pull apart easily, tap 
them gently with a soft hammer to 
loosen them. Lift the cover vertically 
from the housing to prevent internal 
parts from falling out. 

Remove the O-rings from the 
pockets around the by-pass hole and 
the cam insert. All parts should be 
washed and inspected. 

Using a feeler gauge and a 
straightedge, check the end 
clearance of the carrier and the 
rollers in the pump housing (Fig. 
11). If the clearance exceeds 0.0015 
inch, replace the worn parts. A 
damaged roller, carrier or insert 
should not be replaced by itself; 
these parts are serviced in a kit, and 
all parts of the kit should be used. 

Remove the rollers, slide the carrier 
off the shaft, and remove the carrier 
drive pin. If the carrier is to be 
reused, note the original assembly 
position to assure correct 
reassembly. Remove the cam insert. 
Be sure to remove the small cam 
locating pin in the bottom corner of 
the cam pocket. 

Remove the bearing retainer ring 
(Fig. 12), and tap the bearing and 
shaft assembly out of the pump 
housing. 

Remove the pump valve retainer, 
spring and the valve from the pump 
cover. If the valve does not slide out 
easily, tap the cover with a soft 
hammer. Remove the O-ring from 
the retainer. 


Assembly 


all 


During assembly of the pump, coat 
moving parts and friction surfaces 


with automatic transmission fluid. 


FIG. 10 


RETAINER 


G1419-A 


Reservoir O-Rings 


Install the shaft and bearing 
assembly in the pump housing 
taking care not to damage the seal; 
then, install the bearing retainer. 
Install the cam insert so that the slot 
in the edge of the insert engages the 
pin in the pump housing. 

Install the carrier drive pin on the 
pump shaft and then assemble the 
carrier on the shaft. The driving 
edges of the carrier must face in the 
direction of pump rotation (Fig. 13). 
Install new O-rings in the recesses 
around the by-pass hole and the cam 
insert (Fig. 13). Install the rolls in 
the slot in the carrier. Attach the 
pump cover to the housing with two 
bolts. 

Clamp the mounting bracket in a 
vise, and install the pump on the 
bracket. 

Place the pulley key in the pump 
shaft, then install the pulley and the 
retaining bolt and washer. Torque 
the pulley bolt to specification. The 
pulley and pump shaft should rotate 
freely with no bind at any point after 
all bolts are tightened to 
specification. 

Slide the pump valve into the bore in 
the cover. Place a new O-ring on the 
valve retainer, and install the pump 
valve spring and the retainer (Fig. 
14). 

On pump-mounted reservoir 
equipped vehicles, place new O- 
rings in the grooves in the top of the 
pump housing (Fig. 10). Hold the 
reservoir on the pump housing, and 
install the reinforcement plate and 
the support bolt (Fig. 9). 

Install the filter element and the 
cover assembly. Connect the cooling 
coil at the pump. 


Feeler Gauge 


FIG. 11 


Straightedge 


CARRIER 


G1420-A 


Checking Carrier and 
Roller and Clearance 


L-W-SERIES WITH 8V-71, 6V-53, 6- 
71, NH, FT, SD, CUMMINS, CAT 
ENGINES 


Disassembly 


l. 


Drain most of the oil from the pump 
reservoir by disconnecting the 
pressure line from the steering gear 
and allow the pump to drain into a 
1-ра оп (minimum) pan. 
Disconnect the return line from the 
reservoir. 

On some units, it may be necessary 
to remove the pump from the 
vehicle. Then remove the two 9/16 
inch hex nuts from the studs on the 
back of the reservoir. 

Remove the two flat washers and 
spacers (if used) from around the 
studs. Remove the two studs (Fig. 
15). 
Tap the reservoir with the palm of 
the hand so it rotates slightly around 
the pump body. Carefully rock the 
reservoir back and forth and remove 
it from the pump. Do not use any 
tool to pry the reservoir off. 

If removing the pulley from the 
pump, care must be taken to prevent 
damage to internal pump parts. The 
pulleys on some models have a 
groove on the center hub to 
accommodate a standard puller. 
Other models do not have the groove 
and Steps 6 and 7 should be 
followed. 

Do not in any case exert a force 


either outward or inward on the pulley 
outside diameter or attempt to force the 
shaft into or out of the pump. 


6. 


To remove the pulley, back out the 
pulley retaining bolt approximately 
1/2 inch. 

While holding the pump up by the 
pulley, gently tap on the head of the 
bolt. The pulley is a slight press fit 
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on the shaft and may require several 
taps for removal. 

When replacing the pulley on the 
shaft, be careful the Woodruff key 
does not slip out of the keyway and 
up behind the pulley. There is a 
slight press fit between the pulley 
and the shaft for about the last 1/8 
inch engagement. 

Install the flat washer, the lock 
washer and tighten the pulley 
retaining bolt 15-20 ft-Ib to pull the 
pulley in place. 


FILTER ELEMENT 


l. 


After the reservoir has been 
removed from the pump, place the 
reservoir face up on a work bench. 
The filter element is positioned 
horizontally in the upper reservoir. 
The filter is supported on one end by 
the filter spring and on the other end 
by the cap. These are supported by 
the return oil tube that projects 
inside the reservoir. 

Remove the filter element by 
hooking the spring with a 
screwdriver or other suitable tool 
and pulling the spring and filter 
downward into the large opening. 
Replace the filter by reversing the 
removal procedure using the fingers 
to feed the spring in place with the 
filter. Be sure the spring is properly 
positioned in the detent provided on 
the side of the reservoir. 


Assembly 


l. 


Install the two attaching studs 

finger-tight (1-10 ft-Ib) into the 
pump. 

Assemble a new sealing washer over 
each stud. 

Install a new O-ring on the OD of 
the pump. Apply Lubriplate around 
the O-ring prior to assembling the 
reservoir to the pump. 

Position the reservoir over the two 
studs and then push the reservoir 
forward over the large O-ring on the 
OD of the pump. Be sure the 
reservoir is positioned evenly and 
completely forward. 

Install a new external sealing 
washer, spacer (if used) and 
retaining nut to each stud. 

Tighten the retaining nuts to 20-30 
ft-Ib torque. 

If the pump has been removed from 
the vehicle, reinstall it and attach the 
hose lines. 

Fill the reservoir to the cold fill 
mark on the sight glass with 
specified fluid. 


HOUSING 
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FIG. 12 


DRIVING EDGE CARRIER 9. 


Ў o.RINGS 


G1422-A 


Carrier and Roller 
Installation 


FIG. 13 
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COVER 
SPRING 
FIG. 14 Pump Valve and Related Parts 
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11. 
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Carrier Shaft апа Retainer Disossembled 


Start the engine and run at idle speed 
for 2-3 minutes. Stop the engine and 
add fluid to the reservoir if necessary 
to bring the level to the cold fill 
mark again. Do not turn the steering 
wheel during the initial bleeding 
operation. 

Turn the wheels slowly from side to 
side several times to completely 
bleed any air from the system. 
With the wheels in a straight ahead 
position, stop the engine and once 
more check the fluid level. Add fluid 
if necessary but do not overfill the 
system. 
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FIG. 15 Heavy Duty Power Steering Pump — Disassembled 
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TESTING 


FRONT END ALIGNMENT 
CHECKS 


E-100-300, F-100-350 VEHICLES 
WITH TWIN-I-BEAM FRONT 
SUSPENSION 


Do not attempt to check and adjust 
front wheel alignment without first 
making a preliminary inspection of the 
front end parts. 

Wheel alignment specifications and 
the method of checking caster, camber 
and toe alignment for Twin-I-Beam 
vehicles are made with the vehicle at 
normal operating height and attitude. 


The vehicle frame must be level across 
the front side to side when checking 
caster or camber. Check for toe 
alignment with vehicle as equipped. 

Incorrect wheel alignment can 
cause tire wear. Abnormal or excessive 
tire wear can also be caused by wheel/ 
tire unbalance or incorrect tire pressure. 
Typical tire wear patterns are shown in 
Fig. 1. These examples are only a guide: 
Incorrect toe alignment and extreme 
camber wear patterns resemble each 
other. 

Toe alignment maladjustment, 
rather than caster or camber, is more 
likely to be the cause of excessive or 


uneven tire wear on vehicles with Twin- 

I-Beams. Toe alignment should be the 

first thing checked (and adjusted) to 

correct for excessive tire wear. 

Checking Toe Alignment 
Correct toe alignment is the inward 

pointing to both front wheels at the 

front. 

1. Inflate all tires to the specified 
pressure. 

2. Check the front axle pivot bushings 
and radius arm-to-frame bushings 
for excessive wear or deterioration. 
Replace if necessary. 

3. Check the front wheel bearings and 
adjust if necessary. 


14-01-02 GENERAL SUSPENSION SERVICE 14-01-02 


CUPPING—UNDERINFLATION AND/OR 
MECHANICAL IRREGULARITIES 


INCORRECT TOE-IN OR EXTREME CAMBER FEATHERING DUE TO MISALIGNMENT 
OR SEVERE CORNERING 


STONE BRUISE UNDERINFLATION ROCK CUT 


BRUISE HEAT BRUISE DOUBLE BRUISE-SHARP OBJECT 
AND RESULTING FATIGUE 


467-D 
FIG. 1 Tire Wear Conditions 
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4. Check both front tires. They should 
be the same size, ply rating, lead 
range and rolling radius. The axles 
must be level and can be checked by 
measuring the distance from spindle 
center to ground. If heights exceed 
1/16 inch difference, add shims 
under the low side tire or deflate the 
high side tire. Be sure to reinflate 
the tire to the specified pressure. 

5. If the alignment equipment being 
used attaches to the wheels, check 
and adjust the fixture for wheel 
runout. 

6. Torque the spindle pin lock pin to 
40-55 ft-Ib. 

7. Check the spindle pins and/or 
spindle bushings for evidence of 
excessive wear. Grasp each tire at 
the top and bottom and shake the 
wheel while watching the movement 
of the brake backing plate (or disc 
brake support). If the brake backing 
plate moves more than 1/32 inch, 
replace the spindle pins and bushing. 

8. Check the toe alignment dimension 
with the wheels in the straight ahead 
position. Measure the distance 
between the extreme front and also 
between the extreme rear of both 
front wheels. Measure at an equal 
distance from the floor 
approximately at the center of the 
spindle. The difference between 
these two measurements is the 
amount the wheels toe-in (or toe- 
out). If the toe alignment is not 
within the 1/32 inch out to 7/32 
inch in (F-Series) and 3/32 inch out 
to 5/32 inch in (E-Series) 
specification.Do not attempt to 
adjust by bending suspension or 
Steering linkage components. 

Checking Caster and Camber 

The Twin-I-Beam front suspension 
design, used on all F-Series (4 x 4) 
and ESeries trucks, has caster and 
camber angles built-in and are non- 
adjustable. 

Caster is the number of degrees of 
backward (positive) or forward 
(negative) tilt of the spindle (king) pin. 
Camber is the number of degrees the top 
of the wheel tilts outward (positive) or 
inward (negative) from a vertical plane. 

Before checking caster or camber, 
perform the previously detailed toe-in 
check. Level the vehicle. Equal height 
blocks placed between the axle and 
frame may be used for leveling with 
appropriate ballasting or clamping as 
required. Measure from a similar point 
on the right and left frame side rail to 
the axle I-Beam top surface. Distances 
should be equal from side to side within 
1/8 inch. 


FIG. 2 


To determine the ride height of the 
F-100 through F-350 trucks, measure 
between the axle and spring seat lower 
surface (Fig. 2). On Econoline vehicles, 
measure between the axle and the 
bottom of the sill (Fig. 3). 

Now measure the caster and camber 
with appropriate equipment. Be sure 
and follow the manufacturer's 
instructions. Figure 4 illustrates the 
step-by-step procedure for using the 
caster and camber angle charts (Figs. 5 
and 6). Caster and camber specifications 
for Econoline and Light Trucks with 
Twin-I -Beam suspension are included 
in the Specification Section at the end of 
this Part. 

Determine that the major difference 
between wheels is not caused by a non- 
level vehicle, worn pivots, a bent or 
loose spindle, etc. before making caster 
or camber alignment corrections. 

To determine which wheel is truly 
out of specification once an excessive 
side-to-side variation has been verified, 
the caster and camber charts in Figures 
5 and 6 must be used. They illustrate a 
band of values acceptable for a given 
ride height. 

Having determined the vehicle ride 
height (Figs. 2 and 3), the appropriate 
caster and camber readings can be 
determined from Figures 5 and 6. The 
ride heights must be approximately 


READ VEHICLE RIDE HEI GHT HERE 


Е 


Ride Height Measurement Procedure — Ғ-100-350 Trucks 


RIDE HEI GHT MEASUREMENT 
BOTTOM | 
OF SILL 


FIG. 3 


Ride Height Measurement 
Procedure — Econoline 


equal (within 1/8 inch) from side to 
side. 

Caster is built into the I-Beams. 
Alignment equipment only indicates a 
true reading when the frame is 
horizontal, front to rear. If the frame is 
not level (due to tire, spring or load 
differences), the caster angle reading 
must be modified. If the front is higher 
than the rear, subtract the amount of 
angle from the reading. If the front is 
lower than the rear, add the angle. 

On F-100-350 trucks, measure the 
frame angle with a spirit level protractor 
on he lower frame flange at the flat area 
immediately adjacent to the rear spring 
front hanger (Angle A, Fig. 7). On 
Econoline vehicles, take the 
measurement midway between the front 
and rear axles on the floor sidemember 
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E290 F250 (Т) рЕТЕВМІМЕ RIDE HEIGHT PER INSTRUCTIONS 


azs (DREAD STRAIGHT ACROSS 
—+— FROM RIDE HEIGHT 


VEHICLE RIDE HEIGHT - INCHES 


VARIATIONS - SIDE Р @READ DOWN TO 
WHEN THE TRUCK FRAME TO ANGLE VALUES 
15 WITHIN 1/8 INCH 5 


= | 
(4)THIS IS THE CASTER 
(OR CAMBER) ANGLE 
EXCEPT E-300 RANGE FOR SUBJECT 
+29 VEHICLE o 


£-300 (ONLY) 
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FIG. 4 Procedure for Using Caster and Camber Charts 


E100 E300 F100 F350 F250 
£200 F250 HD 


VEHICLE RIDE HEIGHT - INCHES 


MAXIMUM VARIATIONS - SIDE TO SIDE: 1 1/2 DEGREE 
WHEN THE TRUCK FRAME TO VEHICLE RIDE HEIGHT 


EXCEPT E-300 +99 


СҒ1518-С E-300 (ONLY! +2 


FIG. 5 Caster Angle Chart — Lt. Trucks, Econoline 
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VEHICLE RIDE HEIGHT - INCHES 


SPECIFICATIONS 
MAXIMUM VARIATIONS - SIDE TO SIDE: 5/8 DEGREE 
WHEN TRUCK FRAME TO VEHICLE RIDE HEIGHT 
I$ WITHIN 1/8 INCH SIDE TO SIDE 


@ EXCEPT 7500, S 09 219 2° EJ 449 259 «69 
8100 GVW СЕ1519-С 


FIG. 6 Camber Angle Chart — Lt. Trucks, Econoline 


sill assembly (Angle A, Fig. 7). or 1/32 inch in (E-Series) preferred F-100, 4-WHEEL DRIVE — BRONCO 
Alignment Adjustment Poren las а. Тһе caster and camber angles are 
If toe alignment is not within the sure no changes occurred as the designed into the frontaxle and cannot 
specified 1⁄32 inch out to 7/32 inch in bolts were tightened. бе adjusted. Тһе checking procedure, 
(F-Series) and 3/32 inch ош to 5/32 3. Position the clamps 3/16 inch from 56 of specified blocks and 
inch in (E-Series) dimension, adjust as the end of the rod. On F-100 determination of frame angle also apply 
follows: through F-350, F-100 (4 x 4) and 9 front drive axle vehicles. 
1. Loosen the clamp bolts at each end Bronco models, tighten the clamps 
of the spindle connecting rod tube. with the bolts vertical and forward 
2. Rotate the tube until the correct toe of the rod with the nuts facing 


alignment of 3/32 inch in (F-Series) downward. 
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CASTER ANGLE 


ANGLE "А" 


MODEL E100-E300 TRUCKS 


CASTER ANGLE 


ANGLE "А" 


MODEL F100-F350 TRUCKS 


VERTICLE PLANE 


SPINDLE P!N 


FIG. 7 
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VERTICAL 
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Front End Alignment Data — Lt. Trucks, Econoline 


ADJUSTMENTS 


FRONT WHEEL ALIGNMENT 
ADJUSTMENTS 


After front wheel alignment factors 
have been checked make the necessary 
adjustments. 


F-100, F-250, F-350, ECONOLINE, F- 
100 4-WHEEL DRIVE, BRONCO 


The camber and caster angles are 
designed into the front axle and cannot 
be adjusted. 


Ғ-250 4- WHEEL DRIVE 


The camber angle is designed into 
the axle and cannot be adjusted. The 
caster angle is adjusted with shims. 
Refer to the caster adjustment for 500 
thru 9000 Series. 


ALL SERIES — 500 THRU 9000 


Camber 
Camber can be adjusted by bending 
the front axle beam. Fig. 8 shows the 


tool installation for increasing the 
camber angle. Fig. 19 shows the tool 
installation for decreasing the camber 
angle. 

In all cases, the bend should be made 
between the front spring pad and the 
spindle. Otherwise, the spring pads will 
be thrown out of parallel with each 
other. 

When making camber adjustments 
with this type of tool, pull the bottom of 
the jack forward as the pressure is 
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applied, so that the tool hangs at about 
the same angle as the spindle bolt (caster 
angle). This will prevent fore and aft 
bends from occuring in the axle beam. 
Use a combination of blocks or shims 
that holds the tool іп the best position. 

Do not heat the axle to bend it. 
Pads should be used to prevent tool 
marks. 
Caster 

The caster angle is controlled by the 
angle of the front spring pads, and 
changes as the load on the front axle 
increases or as the springs sag. The 
spring pads must be parallel to each 
other. Any change in the caster angle 
results from a twisted axle or spring sag. 

If the springs have sagged, the caster 
angle can be adjusted by replacing the 
springs or by installing tapered wedges 
between the springs and the spring pads. 
Use only one wedge per side. The 
wedges are available in different 
thicknesses. Position the thick edge of 
the wedge toward the rear of the vehicle 
to increase the caster, or toward the 
front to decrease the caster. When 
installing wedges, be sure that the front 
spring tie bolts extend through the 
wedge and into the axle pilot hole. 
Toe 

If the toe is incorrect, loosen the 
clamp bolts at each end of the spindle 
connecting rod tube. Rotate the tube 
until the correct toe is obtained, and 
torque the clamp bolts to 31-42 ft.-Ib. 
Recheck the toe to make sure that no 
changes occurred when the bolts were 
tightened. 


STEERING STOP ADJUSTMENTS 
— TWIN-I-BEAM VEHICLES 


АЛ Twin-I-Beam vehicles except F- 
250 (6200 and 6900 GVW with BX or 
disc brakes) and F-350 (with BX or disc 
brakes) have built in steering stops. 
These F-250 and F-350 vehicles have 
non-adjustable stops. 

Changing tire sizes may necessitate 
plug substitution. 


STEERING STOP ADJUSTMENTS 
— ALL EXCEPT TWIN-I-BEAM 
VEHICLES 


To avoid tire and/or steering linkage 
damage, the steering stop adjustments 
should be checked periodically, and 
adjusted if necessary. There are two 
separate adjustments which should be 
performed depending on the type of 
steering on the vehicle. 


SPINDLE ARM AND PITMAN ARM 
STOP ADJUSTMENTS 


Fig. 10 shows the position of the 


front wheels when checking the stop 

adjustment angles shown in the 

specification charts at the end of this 

Part. 

Manual, Integral or Semi-Integral 

Power Steering Gear Manual, Integral 

Power Steering Gear 
The following spindle stop 

adjustment is the only one required: 

1. Raise the front of the vehicle until 
the wheels clear the floor. 

2. Set spindle stop bolts to obtain 
specified angle. 

Linkage Type Power Steering 

1. Raise both front wheels off the 
ground by jacking under the axle. 

2. Screw both Pitman arm stop bolts 
(Fig. 11) away from the Pitman arm 
to prevent contact with the Pitman 
arm prior to the spindle stops 
contacting the axle. 

3. Start the engine and adjust each 
spindle stop to obtain the specified 
turn angle. 

4. When the wheel is at each stop, 
screw the Pitman arm stop bolt in to 
contact the Pitman arm. 

5. Return the wheels to straight ahead 
position, then turn each Pitman arm 
stop bolt two turns toward the 
Pitman arm. Tighten each Pitman 
arm stop bolt lock nut. 


FRONT END GENERAL 
INSPECTION 


ALL EXCEPT F-100 4-WHEEL DRIVE 
AND BRONCO 


Do not check and adjust front wheel 
alignment without first making the 
following inspection for front end 
maladjustments, damage or wear. 

1. Check the air pressure in all the 
tires. Make sure that the pressures 
agree with those specified for the 
tires and vehicles model being 
checked. 

2. Raise the front of the vehicle off the 
floor. Grasp each front tire at the 
front and rear, and push the wheel 
inward and outward. If any free play 
is noticed between the brake drum 
and the brake carrier plate, adjust 
the wheel bearings. Replace the 
bearings if they are worn or 
damaged. Adjust and/or replace 
worn or damaged bearings as 
outlined in Group 11. 

3. Grasp each tire at the top and 
bottom, and shake the wheel while 
watching the movement of the brake 
carrier plate. If the brake backing 
plate moves more than 1/32 inch at 
the outer edge or the spindle pin is 
loose in the I-Beam, rebush the 


spindles as outlined in the Front 
Suspension Part of this Manual. 

4. Check all steering linkage for wear 
or maladjustment. Adjust and/or 
replace worn plates as outlined in 
Group 13. 

5. Check the steering gear mounting 
bolts, and torque them wherever 
required. Check the front spring 
clips (U-bolts) and the spring tie 
bolt, and tighten them if necessary. 

6. Spin each front wheel with a wheel 
spinner, and check and balance each 
wheel as required. 

7. Rotate each front wheel slowly, and 
observe the amount of lateral or side 
runout. If the wheel runout exceeds 
1/8 inch, replace the wheel or install 
the wheel on the rear. On a vehicle 
with cast wheels, runout can usually 
be corrected by loosening the rim 
clamp nuts and retightening them 
alternately and evenly. Then torque 
the nuts to specifications. 


F-100 4-WHEEL DRIVE AND 
BRONCO 


The following front end general 
inspection should be performed before 
adjusting toe-in or if steering or 
handling difficulties and/or excessive 
tire wear are encountered. 

1. Check the air pressure in all the 
tires. Make sure that the pressures 
agree with those specified for the 
tires used. 

2. Raise the front of the vehicle off the 
floor. Grasp each front tire at the 
front and rear, and push the wheel 
inward and outward. If any free play 
is noticed between the brake drum 
and the brake backing plate, adjust 
the wheel bearings. Replace the 
bearings if they are worn or 
damaged. Adjust and/or replace 
worn or damaged bearings as 
outlined in Group 11. 

3. Check all steering linkage for wear 
or maladjustment. Adjust and/or 
replace worn parts as outlined in 
Group 13. 

4. Check the torque on the steering 
gear mounting bolts and tighten if 
required. 

5. Rotate each front wheel and tire 
slowly, and observe the amount of 
lateral or side runout. If the wheel 
and tire runout exceeds .080 inch, 
deflate the tire and rotate the tire on 
the wheel approximately 90 degrees. 
Thoroughly soap the wheel rim and 
reinflate the tire to the specified 
pressure for the respective tire size 
used. Recheck radial and lateral 
runout. 
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14-01-09 GENERAL SUSPENSION SERVICE 14-01-09 


STEERING GEAR 
BRACKET 


ADJUST SET SCREW 
TO 13/16 IN. (FROM 
BOTTOM OF LOCK NUT 
TO TOP OF BOLT) 


2” W-SERIES 


DRAG LINK 


PITMAN ARM 
STOPS 


С 1587-B 


FIG. 11 Pitman Arm Stops—W-C-Series 


14-01-10 GENERAL SUSPENSION SERVICE 14-01-10 


SPECIFICATIONS 


FRONT WHEEL ALIGNMENT-LT. TRUCKS (4 x 4) -P-SERIES-BRONCO 


Front Optimum Resetting 
Axle Alignment Maximum Variation Specifications 

Vehicle Model Capacity Factors Between Wheels Desired Alignment 
F-250 3000 
(4-Wheel Drive) 3500 
[To [шшш | iii ан 
[KingBnAnde | 
3000 
(4-Wheel Drive) 
Bronco DØ 390 [e — — -—  ——Viémhim | Yaman | —  — | m 
[KingPinAnge [Г — | 8v | 
3800 
[hm [узип [ab meno | ——— m | 
Kma 7 ара T m = 
Kuas 
| Toe alaleelelleell ll l J uU Ибтаыт | mnm | |) — Velnh | 
Кірме Te 


Manual or Power Steering 

The caster specifications shown are with the frame level from front to rear. Measure front to rear frame angle when checking align- 
ment and compensate as follows. If the front of the frame is lower than the rear, the actual caster angle is obtained by adding the frame 
angle to the caster angle shown on the checking equipment. If the front of the frame is higher than the rear, subtract the frame angle 
from the caster angle shown on the checking equipment. 

The radius of both front tires must be equal within 1/8 inch. Radius to be checked from center line of spindle to the ground. 

Not adjustable. 


FRONT WHEEL ALIGNMENT-LT. TRUCK (4 x 22-ECONOLINE 
[ж | m [| ш ш 7 
E300 @ +2-1/29 to +7-1/20 
E-100,200 © +31/29 to +8 1/20 


+1/29 10 +3-1/20 


F-100,F-250, Ғ-350 (7) +3 1/20 ta + 8 1/20 


Max. variation between wheels when frame to ground 111/20 

measurement is within 1/8 inch from side to side. 

(D All vehicles with normal operating attitudes. 

©) Toe-in range for these vehicles is 1/32" out to 7/32"'in. 


@ Тое range for these vehicles is 3/32" out to 5/32" in. 


FRONT WHEEL TURN ANGLES (DEGREES) 500—9000 SERIES TRUCKS 
Axle Capacity (Lbs) Tire Size Power Steering Ф) Manual Steering Ф) 
6000,7000 49 
9000 37 
12000 C.P. Not Applicable 
12000 
15000 
LN-500-750 5000,5500 
6000,7000 
9000 
F & B-500 5000,5500 
750 
6000,7000 All 
9000 All 
10.00 x 20 
11.00 x 20 
All 
L-LT-LTS-LN-LNT 6000,7000 All 
800-9000 9000 All 
12000 All 
16000, 18000 11.00,12.00 x 20 
20000 15.00,16.50,18.00 x 22.5 
12000 Steer-Ease All 


F-600 (4 x 4) 
(D Right and Left Wheel 


СҒ1714-С 


14-01-11 GENERAL SUSPENSION SERVICE 14-01-11 


FRONT WHEEL ALIGNMENT SPECIFICATIONS—500-9000 MEDIUM, HEAVY AND EXTRA HEAVY TRUCKS 


CAMBER (DEGREES) 


All except L-LT-LTS- 9000, 12000 Conventional Left 
LN-LNT-800-9000 Right 
12000 Center Point Left 
Right 
15000 


F-600 (4 x 4) 
L-LT-LTS-LN-LNT- 
800-9000 


TOE-IN (INCHES) 


with 12000 C.P. Center Point 
9000, 12000 Conventional, 12000 
Conventional, 12000 Steer-Ease Steer-Ease, 15000, 16000, 18000, 20000 
12000 Conventional, 12000 Steer-Ease 


W-WT-9000. 12000 Center Point (1) 
F600 (4 x 4) 7500 


(D No part of the tie rod clamp bolt or nut must be in the area between 10 and 2 o'clock. 


CASTER (DEGREES) MAXIMUM VARIATION BETWEEN WHEELS 1/2%Ф 


Front Axle Capacity and 
EET ә ч 
All C-CT Series 6000, 7000, 9000, 12000 Conventional, 
BENE c 
ИИСИ ИСНИ СНИ 
L-LT-LTS-LN-LNT- 6000, 7000 with Manual or Power +3-1/4 
sosoo son 
12000 Conventional, 12000 Steer-Ease 
16000, 18000, 2000 with Power 
+ 


3 | +— MEC 
W-WT-9000 12000 Conventional, 15000 with 
Manual or Power 3 +3-3/4 


+4 
+4 
Ғ-800 (4 x 4) 7500 Manual or Power +334 


(D Тһе caster specifications shown are with the frame level from front to rear. Measure front to rear frame angle when checking alignment and compensate as follows. 
If the front of the frame is lower than the rear, the actual caster angle is obtained by adding the frame angle to the caster angle shown on the checking equipment. 
If the front of the frame is higher than the rear, subtract the frame angle from the caster angle shown on the checking equipment. 
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FRONT SUSPENSION—SOLID I-BEAM 


14-20-01 


PART 14-20 Front Suspension — Solid | - Beam 


Does Not Apply To Twin 1-Веат, 4-Wheel Drive Vehicles 
COMPONENT INDEX COMPONENT INDEX 


FRONT SUSPENSION 


FRONT AXLE 
Description 
FRONT SHOCK ABSORBER 


Description 

Removal and Installation 
FRONT SPRING 

Removal and Installation 
FRONT SPRING SHACKLE AND BUSHING 

Installation 


DESCRIPTION 


FRONT SUSPENSION 


Semi-elliptic, leaf-type front springs 
are used on all vehicles. The springs are 
mounted to the frame side members, 
and are held in place on the axles by 
spring clips (U-bolts). 

The front and rear ends of the 
springs are mounted on the frame side 
rails by either a locking bracket, a 
slipper type pad, a shackle, or a 
supporting bracket and rebound pin. 


FRONT AXLE 


The front axles are of the I-beam 


Description 


FRONT WHEEL SPINOLE 
Removal and Installation 


SPECIFICATIONS 


SPINDLE BUSHING 


type with the front wheel spindles 
attached to the ends of the axles. 


Each spindle is held in place on the 
axle by a spindle bolt. On models with 
4000, 5000, and 5500-Ib axles (except 
500-900 units which use steel backed 
bronze bushings), Delrin bushings are 
pressed into the upper and lower ends of 
the spindle to provide bearing surfaces 
for the spindle bolt. A thrust bearing is 
installed between the lower end of the 
axle and the spindle to support the load 
on the axle. A spindle arm, to which the 
steering linkage is attached, is installed 
on each spindle. 


Removal and Installation 


FRONT SHOCK ABSORBER 


The hydraulic shock absorbers are 
of the direct, double-acting type. They 
provide a continuous damping effect 
both on compression and rebound. 
These shock absorbers are of telescopic 
design with rubber grommets at the 
mounting points for quiet operation. 
Since the shock absorbers are sealed, 
non-adjustable units, they must be 
replaced as complete assemblies. 


REMOVAL AND INSTALLATION 


FRONT SPRING 


P-SERIES 


Removal and Installation 

1. Raise the vehicle frame until the 
weight is off the front springs with 
the wheels still touching the floor. 
See Group 50 for hoisting 
instructions. 

2. Remove the spring clips (U-bolts 
and nuts) and the spring clip plate 
(Fig. 1). 

3. Remove the nut from the spring to 


frame bracket bolt and drive the bolt 
out of the spring and bracket with a 
drift. 


4. Remove the nut from the lower 


shackle bolt, and drive the bolt out 
of the spring and shackle bars. 


5. Remove the grease fittings from the 


shackle bolts. 


6. Remove the spring, noting the 


position of any caster wedges. 


7. If required, install new bushings іп 


the spring and shackle bracket. 


8. Install the caster wedges if so 


equipped. Position the wedges with 
the thick edges in the same direction 
as they were before removal. Install 
the spring on the spring seat. 


9. Position the spring eye between the 


shackle bars, and install the lower 
shackle bolt and nut (Fig. 1). Do not 
torque. 

10. Position the spring eye in the 
bracket and install the bolt through 
the bracket and spring, with the bolt 
head toward the outside of the 


14-20-02 FRONT SUSPENSION—SOLID І-ВЕАМ 14-20-02 


DRAN MICE THI EN BACK or! A А vehicle. Install but do пої torque (һе 
| 9 COTTER РІМ5 ee pt nuts. . . 
PNE, Аа 11. Install the ргеаѕе fittings іп the 


SHACKLE shackle bolts. 


SHACKLE BAR 12. Place the spring clips in position 
5468 over the spring clip plate and 
SHACKLE through the holes in the axle. Make 


ar кш ` " sure that the spring tie bolt is 
FOR P-350 P-4008& ЛЫ ЖА wr centered in the recess in the axle. 
P.500 130" WB. o7 7 „7 MN AA 7 <= 


13. Install the spring clip nuts and lower 
the vehicle to the floor. 

14. Torque the lower shackle nut, spring 
bracket nut, and spring clip nuts to 
specifications in that order. 


yY BUSHING LN-500-750 SERIES 

A x SIS FOR P-500 154" W.B. Removal and Installation 

N- 1. Raise the vehicle frame until the 

SHOCK ABSORBER ME А . 
BRACKET 18035 weight is off the front springs, with 

DRAW NUTS UP SNUG - THEN T ax the wheels still touching the floor. 
BACK OFF 2 CASTELLATIONS 5458 š ` Remove the shock absorber. 
BEFORE INSERTING $i \ А 
СОТТЕВ РІМ5 i 2. Remove the cotter pin from the 


support bracket stud and remove the 
stud from the front bracket. 

3. Remove the cotter pin and nut from 
the rear bracket shackle pin and 

drive out the pin (Fig. 2). 

FOR P:S50 ad 4. Remove the nuts from the 2 spring 


SPRING ММ Ç clips (U-bolts) which hold the spring 
ДУХИ =" RUS ANG on the axle (Fig. 2). Remove the 


5465 18198 F1312-A spring, noting the position of any 
caster wedges. 
FIG. 1 Standard Front Spring—P-Series (Optional Similar) 


RIVET 
(DIESEL USES BOLTS) 


= “> REAR BRACKET 
х= aQ 59) SPACER 


> WASHER 
Об, SHOCK ABSORBER 3RACKET 


BRACKET 
(9000 LB AXLE) 
í BUMPER 
Xe. SPACER 


SHACKLE PIN 


FRONT BRACKET 


F1553-A 


FIG. 2 Front Spring—LN-500-750, 6000-7000 


14-20-03 


n 


11. 


12. 


Position the spring on the spring seat 
and align the spring eye with the 
front spring bracket (Fig. 2). 

Prior to installation, coat the 
bushing with C1AZ-19590-B lube. 
Drive the stud through the bracket 
and the eye of the spring. The 
lubrication opening in the stud 
should face inward. 

Install the attaching nut. 

Tighten the nut to 31-42 ft-Ib, then 
back it off two castellations. Install a 
new cotter pin. 

Install the lubrication fitting. 


. Raise the opposite end of the spring 


leaf into the supporting bracket, 
then install the pin in the bracket. 
Secure the pin with a cotter pin. 
On a vehicle with axle caster wedges, 
place the wedges between the axle 
and the spring, with the thick edges 
positioned the same as they were 
originally. Place the spring clips in 
position over the spring clip plate 
and through the holes in the axle. 
Make sure that the spring tie bolt is 
centered in the recess of the axle. 
Install the nuts on the spring clips. 
Lower the vehicle to the floor and 
torque the spring clip nuts to 
specifications. Lubricate front 
shackle pin. 


F-B-500-750 SERIES 
Removal and Installation 


l. 


10. 


И. 


Raise the vehicle frame just enough 
to remove the weight from the front 
spring while the front wheel still 
contacts the floor. 

Support the front axle to remove the 
weight from the spring U-bolts. 
Remove the four U-bolt nuts and the 
two U-bolts (Fig. 3). 

Remove the cotter pin, nut, washers 
and bolt that secure the spring to the 
rear hanger. 

Remove the cotter pin from the 
front spring hanger pin and remove 
the pin. 

Lift the spring from the axle and 
front hanger. 

Position the spring in the front 
hanger and on the axle. 

Install the front spring hanger pin 
and cotter pin. 

Position the axle so that the spring 
through-bolt enters the locating hole 
in the axle. 

Install the two U-bolts making sure 
that the front one enters the shock 
absorber lower bracket. Install the 
nuts. Torque to specification. 

Raise or lower the axle as required 
to align the spring eye with the bolt 
hole in the rear bracket. Install the 
bolt, washers and nut making sure 
the one washer is between the nut 
and bracket and one between the 


FRONT SUSPENSION—SOLID I-BEAM 


bolt head and bracket. With the 4. 


weight of the vehicle on the springs, 
torque the rear hanger bolt nut to 
specification and advance to the next 
castellation if necessary to install 


cotter pin. 5. 


12. Lower the vehicle and remove the 


jacks. 6. 


L-LT-LN-LNT-800-900, 8000-9000, C- 
CT AND W-SERIES 


Removal and Installation 7. 


l. Raise the vehicle until the weight is 
off the front springs, with the wheels 


still touching the floor. Remove the 8. 


shock absorber, if so equipped. 

2. Remove the bolt that secures the 
spring retaining pin in the front 
bracket (Figs. 4, 5 and 6). 

3. Remove the retaining pin from the 
front bracket. 


COTTER PIN 


| t PIN 
š 


F-B-500-750 
F-B-6000-7000 


FRONT OF 
VEHICLE 


F-750 & Е - 7000 (CAT. ENG.) W9000 LB. AXLE 


FIG. 3 


14-20-03 


Remove the four through bolts and 
then the two shackle pins securing 
the shackle assembly. Remove the 
shackle from the spring and rear 
bracket. 

Remove the two U-bolts that attach 
the spring to the axle. 

Lift the spring from the axle being 
careful not to lose the wedges or 
spacer. 

Position the spring on the spring seat 
and align the spring front eye with 
the spring bracket (Figs. 4, 5 and 6). 
Remove the lubrication fitting from 
the retaining pin. Position the pin so 
that the notches are aligned with the 
attaching bolt holes in the front 
bracket, and the lubricator opening 
facing outward. Drive the pin 
through the bracket and spring, then 


REAR 
HANGER 


SHOCK ABSORBER 


BUSHING 
WASHER 
NUT 


F1471-B 


Front Spring Installation—F-B-500-7 50 


14-20-04 FRONT SUSPENSION—SOLID I-BEAM 14-20-04 


SUSPENSION SHOWN FOR ALL MODELS. SHOCK E^ xe | SPRING 
/75.. SHOCK ABSORBER INSTALLATION SHOWN BRACKET s ^ „7 BRACKET 
ж FOR С-550-850 (EXCEPT C-850175" W.B.) — 1818344 _., 5335 

| 

' 

1 


SPACER 


W/6000, 7000, 9000, 12000 POUND K^ ( 

AXLES (EXCEPT 9000 POUND AXLE а >» A ' DRAW NUT UP SNUG THEN BACK 

W/5000 POUND SPRING) өз» ЕР sdk OFF 2 CASTELLATIONS BEFORE 
е” ? INSERTING COTTER PIN 


SPACER 
5458 
251 SHACKLE 
i BAR 
22 $ @ 5468 < 
SHOCK 


ABSORBER КЕКТЕ СҮ 


JwsrALL THICK END OF 
/ SPACER FORWARD FOR А 
12000 POUND С.Р. AXLE & ^ 
REARWARD FOR 9000 & 
12000 POUND AXLE. 


ж 

FOR 12000 POUND С.Р. AXLE 
С-800-850 (ЕХСЕРТ C-850 
175" W.B.), С-8000 


INSTALL THICK 
END OF SPACER 
FACING REARWARD 


FOR 9000 & 11000 POUND C.P. BRACKET” ._ 
& 12000 POUND AXLE / 
C-850 (175 W.B.) С-950-1000 
СТ.800-950 


18197 


STUD 
18036 


WASHER 
18A065 


SPACER 

» 2 55338 
/ ash 

FOR 9000 POUND AXLE W/5000 POUND SPRING 18197 

C-750-850 (EXCEPT С-850 175” W.B.), C-8000 


FOR 15,000 LB. AXLE 
C-950-1000, CT-800-950 F 1313-B 


FIG. 4 Front Spring—C-Series 


FRONT BRACKET REAR BRACKET 


SPACER 


SHACKLE PIN 


LUBE FITTING 


BUMPER PERPER 


U-BOLT 


FRONT 
BRACKET 


SHACKLE PINS 


F1554-A 


FIG. 5 Front Spring—L-LT-LN-LNT-800-900, 8000-9000 


14-20-05 FRONT SUSPENSION—SOLID I-BEAM 14-20-05 
SHOCK UPPE R pe e pe ER 
E г SPINDLE 
^ BOLT 
Фат E 3115 BUSHING 
Us Б LOCK PIN 


PENAL 
"M 


FIG. 6 


Front Spring—W-Series 


install the attaching bolts, 
lockwashers, and nuts. Install the 
lubrication fitting in the pin. 

9. Raiseor lower the rear end of spring 
as required to insert the shackle into 
the spring eye and rear bracket. Tap 
on the shackle until it bottoms in the 
spring and bracket. 

10. Position the shackle assembly so the 
notches on the shackle pins are 
aligned with the through bolts. The 
lubricating openings face outward. 
Install the through bolt nuts and 
torque to 31-42 ft-lb. 

11. On vehicles equipped with a spacer, 
place it on the axle. 

12. On vehicles equipped with a caster 
wedge, place it on the axle with the 
thick edge in the same position as it 
was originally. 

13. Position the spring clips over the 
spring clip plate and through the 
holes in the axle. Make sure the 
spring tie bolt is centered in the 
recess of the axle, spacer or caster 
wedge. 

14. Install the shock absorber lower 
bracket to the underside of the axle 
(except as shown in Fig. 4) so that 
the spring clip (U-bolt) ends enter 
the holes in the bracket. Install the 
flat washers and lock nuts on the 
spring clips. 


5310 V 3020 
: SHOCK 
Š ABSORBER 


SHACKLE 
BRACKET 
5335 


BUMPER 


SHACKLE 


SHOCK LOWER BRACKET 


F 1311-A 


15. Lower the vehicle to the floor and 
torque the spring clip nuts to 
specification. Lubricate the shackle 
bolts. 


FRONT WHEEL SPINDLE 


P-SERIES 

Removal and Installation 

1. Raise the vehicle until the front 
wheel clears the floor and place a 
support under the axle. 


2. Back off the brake adjustment if 
necessary, and remove the wheel, 
wheel bearing, hub and drum as an 
assembly. 

3. Remove the brake backing plate and 
spindle arm-to-spindle bolt and nut. 
Remove the spindle arm and the 
brake backing plate from the spindle 
(Fig. 7). Support the brake backing 
plate to prevent damaging the brake 
hose. 

4. Remove the nut and lockwasher 
from the locking pin, and remove 
the locking pin. 

5. Remove the top spindle bolt 
retainer; then, drive the spindle bolt 
out from the top of the axle and 
remove the spindle and bearing (Fig. 
7). 

6. Make sure the spindle bolt hole in 
the axle is free of nicks, burrs or 
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FIG. 7 Spindle Installation—P- 
350-3500-400-4000 (Р-500- 
500 Similar) 
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foreign material. Coat the spindle 
bolt bushings and the spindle bolt 
hole in the axle with oil, and place 
the spindle in position on the axle. 

7. Pack the spindle bolt bearing with 
chassis lubricant and insert the 
spindle bolt bearing between the 
bottom of the axle and the spindle 
with the open end of the bearing seal 
facing downward. 

8. Install a new retainer at the top of 
the spindle bolt, and install the 
spindle bolt in the spindle with the 


locking pin notch in the spindle bolt 
lined up with the locking pin hole in 
the axle. Drive the spindle bolt 
through the axle until the spindle 
bolt retainer is seated against the 
spindle. 

9. Install a new locking pin after 
making sure the notch in the spindle 
bolt is lined up with the locking pin 
hole in the axle. Install the locking 
pin lockwasher and nut, and torque 
the nut to specification. Install a new 
retainer at the bottom of the spindle 
bolt. 

10. Install the brake backing plate and 
spindle arm. Torque the brake 
backing plate and spindle arm-to- 
spindle bolt and nut to specification, 
and advance the castellated nut as 
required for installation of the cotter 
pin. 

11. Install the wheel, hub and drum 
assembly, and adjust the wheel 
bearing as outlined in Part 11-02. 

12. Lubricate the spindle bolt. 

13. Check and, if necessary, adjust toe- 
in. 

MEDIUM, HEAVY AND EXTRA 

HEAVY TRUCKS 

Removal and Installation 

1. Loosen the front wheel hub bolt 
nuts. Raise the front of the vehicle 
and remove the wheel. 

2. Remove the hub and drum and the 
wheel bearing from the spindle. 

3. If the brake backing plate is bolted 
to the spindle, remove the plate from 
the spindle. To prevent damage to 
the brake hose, hang the backing 
plate from the frame. 

4. Disconnect the spindle arms from 
the spindle. 

5. On all 5000, 5500, 6000 and 7000 Ib 
axles (the latter two not including C- 
Series), remove the seal (O-ring) 
from the top of the spindle bolt, 
remove the nut from the spindle bolt 
lock pin (Figs. 8 and 9) and drive the 
lock pin out of the axle. Drive the 
spindle bolt out from the top of the 
axle with a suitable drift (Fig. 10). 


On 9000, 12000 (Center Point), 
12000, 16000, 18000 and 20000 Ib axles, 
three separate spindle top mountings are 


used. Vehicles equipped with cambrakes 
and either а 9000 or 12000 Ib axle 
utilizes a three-bolt cap/zerk fitting 
with a gasket (Fig. 11). Hydraulic or 
wedge brake units with 9000 or 12000 Ib 
axles have a combination brake hose 

fitting/zerk cap (Fig. 11). The 12000 

(Center Point), 16000, 18000 and 20000 

Ib axles have a brake hose fitting cap 

without the zerk (an extra zerk fitting is 

mounted on the upper part of the 

spindle on these axles). See Fig. 11. 

After removing the appropriate cap and 

gasket, remove the snap ring and 

expansion plug from the bottom of the 
spindle bolt. A spacer is also present 
only on vehicles with 12000 Ib axles 
immediately below the bushing. Drive 
out the staked lock pins with a suitable 
tool; then, drive out the spindle from the 

top of the axle (Fig. 10). 

On 15000 Ib axles, remove the dust 
seal cap, gasket and spacer from the top 
of the spindle. Remove the retainer and 
expansion plug from the bottom of the 
spindle (Fig. 12). Remove the cotter pin 
and spindle bolt retaining nut. Drive out 
the tapered spindle bolt from the top of 
the axle (Fig. 10). 

6. Remove the spindle assembly from 
the axle. 

7. To assemble, place the spindle in 
position on the axle. Insert the 
spindle bolt thrust bearing between 
the bottom of the axle and the 
spindle. Pack the thrust bearing and 
coat all mating surfaces of spindle 
and axle parts with М1С75-В 
lubricant prior to assembly. On all 
axles, the thrust bearing must be 
installed with the retainer lip facing 
down. The shim (or shims) is placed 
between the top of the axle and the 
spindle. A .003-.010 axle-to-spindle 


FIG. 10 


Removing Spindle 
Bolt—Typical 


clearance must be maintained on all 
axles. 

On 5000 and 5500 Ib axles, line up 
the notch in the spindle with the spindle 
bolt locking pin hole in the axle (Fig. 8). 
The spindle bolt must be installed with 
the end marked T facing upward. Drive 
the spindle bolt through the axle until 
the notch and hole are in line. Fasten the 
spindle bolt in place by installing a new 
locking pin from either side of the I- 
Beam; then, install the nut on the lock 
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pin. Install a new seal (O-ring) in the 

groove at each end of the spindle bolt. 

On 6000 and 7000 Ib axles, line up 
the notch in the spindle bolt with the 
spindle lock pin hole in the axle (Fig. 9). 
The spindle bolt must be installed with 
the end marked T facing upward. Drive 
the spindle bolt through the axle until 
the notch and hole are in line. Fasten the 
spindle bolt in place by installing a new 
lock pin from either side of the I-Beam; 
then, install the nut on the lock pin. 
Install a new seal (O-ring) in the groove 
at each end of the spindle bolt. 

On 9000, 12000 (Center Point), 
12000, 16000, 18000 and 20000 Ib axles, 
line up the notches in the spindle bolt 
with the spindle lock pin holes in the 
axle (Fig. 11). Drive the spindle bolt 
through the axle until the notches and 
holes are in line. This spindle design uses 
two non-threaded spindle lock pins per 
spindle bolt. On the 9000 Ib axle, the 
upper and lower pins are the same size 
while all other axles use a short pin in 
the upper hole and a longer pin in the 
lower hole. These pins are available with 
three different length flats. Select the 
pins that, when inserted, result in the 
round ends being below the axle surface 
a maximum of approximately 1/8 inch. 
АШ pins must be installed from opposite 
sides of the axle and secured by prick 
punching the edge of the hole in three 
equally spaced places. Install a new 
expansion plug and lock ring. Install the 
gasket and upper cap. 

On 15000 Ib axles, the tapered 
spindle bolt must be installed from the 
underside of the spindle. Install a new 
spacer and bushing at the top of the 
spindle upper bushing (Fig. 12). Install 
the spindle retaining nut and cotter pin; 
then, install a new expansion plug and 
snap ring at the bottom of the spindle 
and the dust seal cap and gasket at the 
top. 

8. Install the brake backing plate on 
the spindle. On 5000-5500 Ib axles, 
make certain hardened flat washers 
of the same type are installed 
between the backing plate and the 
attaching bolt heads (Fig. 8). On 
6000 Ib and larger axles, install the 
spindle arms before installing the 
brake backing plate. 

9. Lubricate the spindle bushings until 
lubricant is visible at the spindle-to- 
axle area. 

10. Install the hub and drum assembly 
and the wheel. Adjust the wheel 
bearings as outlined in Part 11-02. 

11. Check and adjust the toe-in. 


FRONT SHOCK ABSORBER 


Removal and Installation 

To replace the front shock absorber, 
remove the selflocking nut, steel washer, 
and rubber bushings at the upper and 
lower ends of the shock absorber. 
Remove the shock absorber. 

When installing a new shock 
absorber, use new rubber bushings. 
Position the shock absorber on the 
mounting brackets with the large 
diameter at the top. 

Install the rubber bushing, steel 
washer, and self-locking nut. Tighten 
the nut until it rests against the shoulder 
of the stud. Torque to specification. 


FRONT SPRING SHACKLE AND 
BUSHING 


W-SERIES 
Installation 
When replacing front spring 
bushings on subject vehicles (three 
required each side; both front and rear 
spring eyes and rear shackle bracket), 
the following steps must be performed: 
І. Ream all bushings to 1.005 inch 
after eye and bracket installation 
(Fig. 13). 
2. Install a new shackle assembly. 


FRONT SPRING 
REAR SHACKLE 
BRACKET 
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INSTALL BUSHING IN FRONT SPRING 
WITH BUSHING SPLIT AT TOP OF 
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REAM BUSHING TO 1.005 
DIA, AFTER INSTALLATION 


FIG. 13 


3. Torque the shackle pin retaining 
nuts to 30-40 ft-lb. 

Install a new front spring pin. 
Make certain the lubrication fittings 
are properly installed. Lubricate 
with C1AZ-19590-B lubricant. 


SPINDLE BUSHING 


Removal and Installation 

1. Опа spindle with bronze bushings, 
drive the bushing out of the spindle 
(Fig. 14) with a tool that is slightly 
smaller than the spindle bore. If a 
tool is not available, carefully drive 
a small center punch between the 
bushing and the spindle, at the split 
side of the bushing. Collapse the 
bushing, and remove it from the 
spindle bore. 


“> 


2. Clean the spindle bores thoroughly, 


and make certain that the 
lubricating holes are not plugged. 


3. Position a new bushing in the 


spindle bore with the lubricating 
hole in line with the lubricating 
fitting and the open end of the oil 
groove toward the axle. Drive a 
bronze bushing into the spindle (Fig. 
15) with a driver that pilots in the 
bushing. It is not necessary to drive 
a Delrin bushing into place. 


REAM BUSHING TO 1.005 DIA. 
AFTER INSTALLATION 


FRONT SPRING 
Е1522-А 


Front Spring Bushing Installation 
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FIG. 14 


4. Install the remaining bushing іп the 


same manner. 


5. Bronze bushings should be reamed 
001 to .003 inch larger than the 
diameter of a new spindle bolt (Fig. 


SPECIFICATIONS 


Removing Bronze Bushing 
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Е1453-А 
FIG. 15 
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Installing Bronze Bushing 


16). Do not ream Delrin bushings. 


6. Clean all the metal shavings from 


FRONT SUSPENSION TORQUE LIMITS—P-SERIES 


bronze bushings after reaming, and 
coat the bushing and pin with 
lubricant prior to assembly. 


14-20-08 


Е1455-А 


FIG. 16 Reaming Bronze Bushing 


When a front or rear spring bushing 
is replaced on vehicles with steel backed 
bronze bushings, the split in the bushing 
must be installed directly opposite to the 
loaded side of the spring. 

The bushing should be reamed .005 
to .012 inch larger than the diameter of 
a new spring pin. After reaming, clean 
and coat the bushing and pin with 
C1AZ-19590-B lubricant prior to 
assembly. 


| Front Shock to Upper Bracket 


Description Ft.Lh | Description | Ft-Lb 
Front Spring to Axle U-Bolt 100-120 Front Wheel Spindle Nut & Retainer (D | 
Radius Arm to Bracket 80-120 Front Shock Mounting to Axle-Lower | 35.45 | 
Spring Retainer to Upper Spring Seat 18-25 | 35-45 | 


insert cotter pin 


(D Torque to 40-55 Ft Lbs while rotating drum. If necessary, back off adjusting nut to next castellation 
to line up slot in nut with cotter pin hole in spindle. Back off two additional castellations and 


FRONT SUSPENSION TORQUE LIMITS-- 500-9000 SERIES 


Description 


Bolt, Nut Size or Model 


Shock Absorber to Upper 
and Lower Bracket 


B-F-500-7000 
LN-500-7000, L-LT-LTS-LN-LNT 


800-9000 

C-Series 1/2-20 
5/811 

W-Series 


Ft-Lb 
31-42 


All other torque limits are determined by 
the following bolt or nut diameters: t 


Dia. (inches) 


Torque Limit - 


50-70 
42-58 
110-150 


85-115 


Rear Bracket to Frame 


LN-500-7000 
L-LT-LTS-LN-LNT-Series 


75-105 D 
150-205 


U-Bolt Nuts 


B-F-500-7000 
L N-500-7000 


Shackle Through Bolt Nut 


L-LT-LTS-LN-LNT-Series 


110-150 
110-120 
31-42 


Front Bracket to Frame 


_N-500-7000 
L-LT-LTS-L N-LNT Series 


75-105 (D 


1/4 
5/16 
3/8 
76 
1/2 
9/16 
5/8 
3/A 
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85.115 (In-Lb) 
12-17 (ЕСЫ) 
3142 (Fr-Lh) 
50-70 (Ft-Lb) 
75-105 (Ft-Lb) 
110-150 (FL b) 
150-205 (Fr-Lb) 
220-300 (Ft-Lb) 
360-480 (F r-Lb) 
540-730 (Ft Lb) 


150-205 CD 


C-Series 85.115 
| W-Series — _ 80-100 
| Shock Absorber 10 Spring B-F-500-7000, 3⁄4 10 110-150 
LN-500-7000 5/8-11 75-105 
Stud Nut LN-500-7000 3142 — | 
Upper Shcok Bracket 10 Frame L-LT-LTS-LN-LNT-Series 75-105 
| U-Bolt to Spring Assembly to 5/8 - 18 155.195 ] 
Axle Assembly to Lower C-Series | 
Shock Bracket 3/4-16 290-350 
b (D Torque tu specification and advance to next castellation if necessary to insert coller pin 1 
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PART 14-21 Front Suspension—Twin І-Веат 


FRONT SUSPENSION 
Description 
FRONT WHEEL SPINDLE 
Removal and Installation 
RADIUS ARM 
Removal and Installation 
SPECIFICATIONS 


FRONT AXLE 
Description 
Removal and Installation 


FRONT SHOCK ABSORBER 
Description 
Removal and Installation 
FRONT SPRING 
Removal and Installation 


DESCRIPTION 


FRONT SUSPENSION 
The F-100, 250, 350 and Econoline 


FRONT AXLE end is attached to a frame pivot bracket 
on the opposite side of the vehicle (Fig. 
The F-100, 250, 350 (4 x 2) and 1) 


vehicles use coil springs with the two I- 
beam type front axles. The springs are 
mounted between the frame spring 
pocket and the axle (Fig. 1). 


Econoline vehicles use two I-beam type 
front axles (one for each front wheel). 
One end of each axle is attached to the 
spindle and a radius arm and the other 


SPRING SEAT 


CONNECTING ROD 


І-ВЕАМ AXLES 


FIG. 1 Front Suspension F-100, 250, 350 (Econoline Similar) 


AND LINK ASSEMBLY 


Each spindle is held in place on the 
axle by a spindle bolt which pivots in 
either Delrin or bronze bushings pressed 
in the upper and lower ends of the 
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spindle. А thrust bearing is installed 
between the lower end of the axle and 
the spindle to support the load on the 
axle. On E-100-200, the spindle arm is 
bolted on each spindle for attachment to 
the steering linkage. See Figure 3. The 
other vehicles have a spindle arm which 


is an integral part of the spindle (Figs. 4 
and 5). 


FRONT SHOCK ABSORBER 
The hydraulic shock absorbers are 


of the direct, double-acting type. They 
provide a continuous damping effect 


both on compression and rebound. 
These shock absorbers are of telescopic 
design with rubber grommets at the 
mounting points for quiet operation. 
Since the shock absorbers are sealed, 
non-adjustable units, they must be 
replaced as complete assemblies. 


REMOVAL AND INSTALLATION 


FRONT SPRING 


F-100-250-350 


Removal and Installation 

1. Raise the front of the vehicle and 
place safety stands under the frame 
and a jack under the axle. See Group 
50 for hoisting instructions. 

2. Disconnect the shock absorber from 
the lower bracket. 

3. Remove one bolt and nut and 
remove the rebound bracket (Fig. 7). 

4. Remove two spring upper retainer 
attaching bolts from the top of the 
spring upper seat and remove the 
retainer. On F-350 models, remove 
the bolts retaining the upper spring 
clip to the upper spring seat and 
remove the clip. 

5. Remove the nut attaching the spring 
lower retainer to the lower seat and 
axle and remove the retainer. 

6. Lower the axle and remove the 
spring. 

7. Place the spring in position and raise 
the front axle. 

8. Position the spring lower retainer 
over the stud and lower seat, and 
install the attaching nut. 

9. Position the upper retainer over the 
spring coil and against the spring 
upper seat, and install the 2 
attaching bolts. 

10. Torque the upper retainer attaching 
bolts and lower retainer attaching 
nut to specification. 

11. Connect the shock absorber to the 
lower bracket and install the 
rebound bracket. 

12. Remove the jack and safety stands. 


ECONOLINE 


Removal and Installation 

1. Remove the floor mat retainer from 
the lower end of the door opening. 
Fold the mat to one side to gain 
access to the shock absorber cover 
plate (Fig. 2). 

2. Remove the two cover plate 
attaching screws and remove the 
plate. 


SHOCK ABSORBER 
0 UPPER ВВАСКЕТ 


FRONT SPRING 
UPPER RETAINER 
ATTACHING BOLTS 


FIG. 2 Shock Absorber And Front Spring Cover Plate 


3. Remove the two spring upper 
retainer attaching screws and 
remove the retainer insulator and 
clamp (Fig. 1). 

4. Support the frame side rails with a 
jack stand. 

5. Place a jack under the axle, then 
remove the spring lower retainer 
attaching bolt. Remove the spring 
support and lower retainer. 

6. Lower the jack slowly to relieve the 
spring tension, then remove the 
spring. 

7. Position the spring on the axle with 
the pigtails toward the rear (Fig. 1). 

8. Position the spring lower support 
and retainer and install the attaching 
bolt loosely. 

9. Position the upper insulator on the 
spring. 

10. Raise the jack high enough to apply 
a light tension on the spring. 

11. Install the spring upper retainer and 
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the clamp іп (һе following manner 

by: 

a. Checking the retainer assembly to 
insure the bolts are approximately 
flush with the bottom of the 
clamp bar. 

b. Inserting the retainer assembly 
into the hole in the floor with the 
clamp bar pointing toward the 
right side of the vehicle. 

c. Rotating the retainer assembly 
approximately 90 degrees 
clockwise until the oval retainer 
seats properly to the oval hole and 
secure the two bolts. 

d. Visually inspecting the spring to 
insure that the clamp bar has the 
trapped tang on the upper end of 
the spring. 


12.Tighten the upper and lower 


attaching bolts to specification. 
Remove the jack stand. 


13. Install the shock absorber cover 


plate and the floor mat. 


FRONT WHEEL SPINDLE 


Removal and Installation 


1. 


3. 


Raise the vehicle until the front 
wheel clears the floor and place a 
support under the axle. 

Back off the brake adjustment if 
necessary, and remove the wheel, 
wheel bearing, hub and drum as an 
assembly. 

On E-100-200, remove the brake 

backing plate and spindle-to-spindle 

arm attaching bolt. Remove the 

spindle arm and the brake backing 

plate from the spindle (Fig. 3). 

Support the brake backing plate 

hose. 

On F-100-250 (6200 GVW or less), 

remove the caliper key retaining 

screw. Use a brass rod and a light 

hammer to drive out the caliper 

support key and caliper support 

spring. It is not necessary to 

disconnect the hydraulic line to the 

caliper. Remove the caliper from the 

spindle by pushing the caliper 

downward against the spindle 

assembly and rotating the upper end 

of the caliper upward and out of the 

spindle assembly. Wire the caliper to 
a suspension component making 
sure the weight of the caliper is not 
supported by the brake hose. The 
brake hose must not be stretched or 
twisted. Disconnect the steering 
linkage from the integral spindle and 

spindle arm (Fig. 4). 

On F-250 (over 6200 GVW) -F-350 
nd E-300, disconnect the steering 
linkage from the integral spindle and 
spindle arm (Fig. 5). 
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FIG. 4 Spindle Installation—F-100- 


250 (6200 G.V.W. or less) 
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FIG. 5 Spindle Installation—F-250 
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FIG. 6 Bearing Seal Installation 
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Remove the nut and lockwasher 
from the locking pin, and remove 
the locking pin. 

Remove the upper and lower spindle 
bolt plugs; then, drive the spindle 
bolt out from the top of the axle and 
remove the spindle and bearing (Fig. 
3). Knock out the seal. 

Make sure the spindle bolt hole in 
the axle is free of nicks, burrs or 
foreign material. Install a new seal 
and coat the spindle bolt bushings 
and the spindle bolt hole in the axle 
with oil; then, place the spindle in 
position on the axle. 

Pack the spindle thrust bearing with 
chassis lubricant and insert the 
bearing into the spindle with the 
open end (lip side) of the bearing seal 
facing downward into the spindle 
(Fig. 6). 

Install the spindle pin in the spindle 
with the locking pin notch in the 
spindle bolt lined up with the 
locking pin hole in the axle. Drive 
the spindle bolt through the axle 
from the top side until the spindle 
bolt locking pin notch is lined up 
with the locking pin hole. 

Install a new locking pin after 
making sure the notch in the spindle 
pin is lined up with the locking pin 
hole in the axle. Install the locking 
pin lockwasher and nut, and torque 
the nut to specification. Install the 
spindle bolt plugs at the top and 
bottom of the spindle bolt. 

On E-100-200, install the brake 
backing plate and spindle arm. 
Torque the brake backing plate and 
spindle-to-spindle arm bolt and nut 
to specification (30-50 ft-lb). 
Advance the castellated nut as 
required for installation of the cotter 
pin. 

On F-100-250 (6200 GVW or less), 
position the caliper on the spindle 
assembly about the spindle upper 
mounting surface. Be very careful 
when installing the caliper to 
prevent tearing or cutting the boot 
as it slips over the inner shoe. Use a 
brake adjusting tool or a screwdriver 
to hold the upper machined surface 
of the caliper against the surface of 
the spindle. Install the caliper 
support spring and caliper support 
key. Use a soft mallet to drive the 
key and spring assembly into 
position. Install the key retaining 
screw and tighten to 12-18 ft-lb. 
Connect the steering linkage to the 
spindle (all F-Series and E-300). 
Torque to specification (50-75 ft-lb) 
and advance the nut as required for 
installation of the cotter pin. 
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14. Install the wheel, hub and drum 
assembly, and adjust the wheel 
bearing as outlined in Part 11-02. 

15. Lubricate the spindle assembly with 
ESA-M1C75B. 

16. Check and, if necessary, adjust toe. 


FRONT SHOCK ABSORBER 


F-100-350 (4 X 2) 


Removal and Installation 

To replace the front shock absorber, 
remove the self-locking nut, steel 
washer, and rubber bushings at the 
upper end of the shock absorber. The 
lower end of the shock absorber is 
attached to a bracket (mounted on the 
radius arm) by a bolt and nut. Remove 
the shock absorber. 

When installing а new shock 
absorber, use new rubber bushings. 
Position the shock absorber on the 
mounting brackets with the stud end at 
the top. 

Install the rubber bushing, steel 
washer, and self-locking nut. Tighten 
the nut to torque specifications (15-25 
ft-Ib: upper end, 40-60 ft-Ib: lower end). 


ECONOLINE 


Removal and Installation 

1. Remove the bolt that attaches the 
lower end of the shock absorber to 
the radius arm bracket. 

2. Remove the floor mat retainer from 
the lower end of the door opening. 
Fold the mat to one side to gain 
access to the shock absorber cover 
plate (Fig. 2). 

3. Remove the two cover plate 
attaching screws and remove the 
plate. 

4. Remove the two shock absorber 
bracket attaching bolts. 

5. Lift the shock absorber and bracket 
up through the floor pan. 

6. Position the shock absorber and 
install and tighten the two attaching 
bolts (Fig. 2) to specification. 

7. Install the shock absorber cover 
plate. 

8. Position the floor mat and install the 
retainer. 

9. Connect the lower end of the shock 
absorber to the bracket and torque 
the bolt to specification. 


FRONT AXLE 


Removal and Installation 

1. Raise the front of the vehicle until 
the front wheels are off the floor. 

2. Remove the hub cap, hub and drum. 

3. Remove the cotter pins from the 
spindle arm-to-spindle attaching 
nuts, and remove the nuts (except 


21. 


22. 


23. 


24. 


vehicles with integral spindle and 
spindle arm). 

Remove the upper spindle to brake 
backing plate attaching nuts and 
remove the backing plate. Wire the 
backing plate to the under body to 
prevent damage to the brake hose. 
Remove the upper and lower spindle 
plugs. 

Remove the lock pin that retains the 
spindle bolt in the spindle. 

Place a jack under the axle and 
remove the spindle bolt, spindle, and 
bearing from the axle. 

Disconnect the shock absorber from 
the lower bracket. 

Remove one nut and bolt and 
remove the rebound bracket. 


. Remove the nut attaching the spring 


lower retainer to the lower seat and 
axle and remove the retainer (Fig. 
7). Then, lower the axle and remove 
the spring lower seat. 


. Disconnect the radius arm from the 


axle. 


. Remove the axle to frame pivot 


bracket attaching bolt and nut and 
remove the axle. 


. Position the axle to the frame pivot 


bracket and install the bolt and nut 
finger tight. 


. Position the radius arm to the axle 


and install the bolt, nut, and shim 
and torque to specification. 


. Position the spring lower seat over 


the bolt on the axle. 


. Raise the axle and position the 


spring to the lower seat. 


. Position the spring lower retainer 


over the bolt and lower seat, and 
install the attaching nut. Torque the 
nut to specification. 


. Connect the shock absorber to the 


radius arm bracket. 


. Torque the axle to frame pivot bolt 


and nut to specification. 


. Position the spindle to the axle and 


install the spindle pin, thrust 
bearing, and lock pin. Then, install 
the upper and lower spindle plugs. 
Position the brake backing plate to 
the spindle and install the upper 
attaching bolts finger tight. 
Position the spindle arm to the 
spindle and install the attaching 
bolts (except vehicles with integral 
spindle and spindle arm). Torque 
the upper and lower bolts to 
specification and install the cotter 
pins. 

Adjust the brakes (Group 12) and 
install the wheel, hub, and drum on 
the spindle and adjust the wheel 
bearings. 

Lower the truck and lubricate the 
steering linkage and spindle. Check 
toe-in and adjust as required. 


25. Install the hub cap. 


RADIUS ARM 


Removal and Installation 

1. Raise the front of the vehicle and 
place safety stands under the frame 
and a jack under the wheel or axle. 

2. Disconnect the shock absorber from 
the radius arm bracket. 

3. Remove two spring upper retainer 
attaching bolts from the top of the 
spring upper seat and remove the 
retainer (Fig. 7). 

4. Remove the nut attaching the spring 
lower retainer to the lower seat and 
axle and remove the retainer. 

5. Lower the axle and remove the 
spring. 

6. Disconnect the steering rod from the 
spindle arm with Tool 3290-C. 

7. Remove the spring lower seat and 
shim from the radius arm. Then, 
remove the bolt and nut attaching 
the radius arm to the axle. 

8. Remove the cotter pin, nut and 
washer from the radius arm rear 
attachment. 

9. Remove the bushing from the radius 
arm and remove the radius arm from 


vehicle. 
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FIG. 7 Front Spring and Related 
Parts F-100,250 (Econoline 


and F-350 Similar) 
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10. Remove the inner bushing from the 
radius arm. 

11. Position the radius arm to the axle 
and install the bolt and nut finger 
tight. 

12. Install the inner bushing on the 
radius arm and position the arm to 
the frame bracket. 

13. Install the bushing, washer, and 
attaching nut. Torque the nut to 
specification (Specifications appear 
at the end of the Part) and install the 
cotter pin. 

14. Connect the steering rod to the 
spindle arm and install the attaching 
nut. Torque the nut to specification 
and install the cotter pin. 

15. Torque the radius arm to axle 
attaching bolt and nut to 
specification. 

16. Position the shim over the radius 
arm to axle attaching nut and install 
the spring lower seat (Fig. 7). 

17. Place the spring in position and raise 
the front axle. 

18. Position the spring lower retainer 
over the stud and lower seat, and 
install the attaching nut. 

19. Position the upper retainer over the 
spring coil and against the spring 
upper seat, and install the 2 
attaching bolts. 


FIG. 8 Removing Bronze Bushing 


20. Torque the upper retainer attaching 
bolts and lower retainer attaching 
nut to specification. 

21. Connect the shock absorber to the 
lower bracket. 

Remove the jack and safety stands 
and lower the vehicle. 

22. Check and adjust the toe if 
necessary. 


SPINDLE BUSHING 


Removal and Installation 

1. Опа spindle with bronze bushings, 
drive the bushing out of the spindle 
(Fig. 8) with a tool that is slightly 
smaller than the spindle bore. If a 
tool is not available, carefully drive 
a small center punch between the 
bushing and the spindle, at the split 
side of the bushing. Collapse the 
bushing, and remove it from the 
spindle bore. 

2. Clean the spindle bores thoroughly, 
and make certain that the 
lubricating holes are not plugged. 

3. Position a new bushing in the 
spindle bore with the lubricating 
hole in line with the lubricating 
fitting and the open end of the oil 
groove toward the axle. Drive a 
bronze bushing into the spindle (Fig. 


F1755-A 


FIG. 9 Installing Bronze Bushing 


9) with a driver that pilots in the 

bushing. It is not necessary to drive 

a Delrin bushing into place. 

4. Install the remaining bushing in the 
same manner. 

5. Bronze bushings should be reamed 
.001 to .003 inch larger than the 
diameter of a new spindle bolt (Fig. 
10).Do not ream Delrin bushings. 

6. Clean all the metal shavings from 
bronze bushings after reaming, and 
coat the bushing and pin with 
lubricant prior to assembly. 

When a front or rear spring bushing 
is replaced on vehicles with steel backed 
bronze bushings, the split in the bushing 
must be installed directly opposite to the 
loaded side of the spring. 

The bushing should be reamed .005 
to .012 inch larger than the diameter of 
a new spring pin. After reaming, clean 
and coat the bushing and pin with 
C1AZ-19590-B lubricant prior to 
assembly 


F1455-A 


FIG. 10 Reaming Bronze Bushing 
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SPECIFICATIONS AND SPECIAL SERVICE TOOL 


FRONT SUSPENSION TORQUE LIMITS—F-100 THRU F-350 (4 x 2), ECONOLINE 


mem ИИ И ТГУ 
3030 
F Series: 80120, Econoline: 5125 


Front Axle to Pivot Bracket F-Series 120-150 
E-300, F-350 350-500 


Front Wheel Spindle Nut and Retainer F-Series and Econoline i aaa 
Spindle Bolt Locking Pin Econoline, F-Series fH 


Front Wheel Spindle Plug Econoline 70-80 
F-Series 35-50 


Front Shock to Shock Bracket-Lower Econoline, F-Series 40-60 


Front Shock Absorber Stud Upper N F-Series 15-25 
Front Shock Absorber Mounting-Upper 15-20 


(D Torque to 17-25 Ft-Lbs while rotating drum.Install retaining nut so prong on retainer lines up with cotter pin hole іп spindle. Back off both nut and retainer to second slot and 
insert cotter pin. Back off equivalent to 1-1/2 castellations. 


SPECIAL SERVICE TOOL: Too! 3290-C, Tie Rod Ball End Remover 


CF1709-C 
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FRONT AXLE 


FRONT SHOCK ABSORBER 


FRONT SPRING 


DESCRIPTION 


FRONT SUSPENSION 


F-100 4-WHEEL DRIVE—BRONCO 


The front suspension consists of a 
driving axle which is attached to the 
truck frame with 2 coil springs, 2 radius 
arms, and a track bar (Figs. 1 and 3). 


The radius arms clamp around the 
axle tube on each side and attach to 
frame brackets behind the front axle. A 
coil spring is attached to each radius 
arm directly above the axle and extends 
to the frame spring seat (Figs. 1 and 3). 
The shock absorbers are attached to the 
frame and to brackets on the radius arm. 

The track bar is used to retain the 
front axle in position (side to side) with 
respect to the vehicle frame. It is 
attached to a bracket on the left frame 
side member and extends to the right 
side of the axle housing. 


F-250 4-WHEEL DRIVE 


The front suspension consists of a 
driving axle which is attached to the 
vehicle frame with 2 semi-elliptic leaf- 
type springs. Each spring is clamped to 
the axle with 2 U-bolts (Fig. 2). The 
front of the spring rests in a front 
shackle bracket. The rear of the spring 
is attached to a frame spring bracket. 

The shock absorbers are the direct, 
double-acting type. They are attached to 
a frame bracket at the top and to an axle 
bracket at the lower end. 


Removal and Installation ...... 


Description ................ 
Removal and Installation ...... 


Removal and Installation ...... 


SPINDLE 
ARM 


FIG. 1 


FRONT SHOCK ABSORBER 


The hydraulic shock absorbers are 
of the direct, double-acting type. They 
provide a continuous damping effect 
both on compression and rebound. 
These shock absorbers are of telescopic 


PART 14-22 Front Suspension—4-Wheel Drive 


Applies To F-100, 250 (4 x 4), Bronco Only 
COMPONENT INDEX COMPONENT INDEX 


FRONT SUSPENSION 
Description 

FRONT WHEEL SPINDLE 

Removal and Installation ............. 

RADIUS ARM 


Removal and Installation ............. 
ӘРЕСІНСАТІОМ5.................... 


SHOCK 
ABSORBER 


Е1302-А 


Front Suspension—F-100 4-Wheel Drive 


design with rubber grommets at the 
mounting points for quiet operation. 
Since the shock absorbers are sealed, 
non-adjustable units, they must be 
replaced as complete assemblies. 
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Front Suspension—F-250 4-Wheel Drive 


INSTALU BAR ASSEMBLY WITH 
AXLE END BEHIND FRAME END 


SWAY BAR % 


SPACER-RI GHT 
SIDE ONLY 


(WITH 


FIG. 3 
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Front Suspension—Bronco 
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REMOVAL AND INSTALLATION 


FRONT SPRING 


F-100 4-WHEEL DRIVE AND 
BRONCO 


Removal and Installation 

1. Raise the vehicle and remove the 
shock absorber-to-lower bracket 
attaching bolt and nut (Figs. 3 and 
4). See Group 50 for Hoisting 
instructions. 

2. Remove two spring lower retainer 
attaching bolts from inside of the 
spring coil. 

3. Remove two spring upper retainer 
attaching bolts and nuts and remove 
the upper retainer. 

4. Position safety stands under the 
frame side rails and lower the axle 
enough to relieve tension from the 
spring. Remove the spring, lower 
retainer and lower the spring from 
the vehicle. 

5. Position the spring, spring lower 
seat, and the lower retainer to the 
frame spring pocket and the radius 
arm with the spring seat and the 
lower retainer positioned as shown 
in Figs. 3 and 4. 

6. Position the upper retainer over the 
spring coil and loosely install the 2 
attaching bolts and nuts. 


FIG. 4 


7. Install the two lower retainer 
attaching bolts and torque to 
specification. 

8. Tighten and torque the upper 
retainer attaching bolts to 
specification. 

9. Position the shock absorber to the 
lower bracket and install the 
attaching bolt and nut. Torque the 
bolt and nut to specification and 
lower the vehicle. 


F-250 4-WHEEL DRIVE 


Removal and Installation 

1. Raise the vehicle frame until the 
weight is off the front spring with 
the wheels still touching the floor. 

2. Disconnect the lower end of the 
shock absorber from the axle. 
Remove the spring clips (U-bolts) 
and spring clip spacer (Fig. 2). 

3. Remove the nut from the shackle 
bolt retaining the spring at the front. 
Drive out the shackle bolt. 

4. Remove the nuts and shackle bar at 
the rear shackle bracket. Drive out 
the two shackle bolts and remove the 
spring. 

5. Position the new spring on the 
spring seat cap and install the 
shackle bolts through the shackie 
bracket and spring. 


CAP AND ARM ARE MATCHED SET 
WITH IDENTICAL NUMBERS ON 
BOTH PARTS 


USE EXISTING BOLTS TO 
MAINTAIN MATCHED SETS 


BOL TS SHOULD BE TIGHTENE 
DIAGONALLY IN PAIRS 


Front Suspension Disossembled—F-100 4-Wheel Drive 


INSTALL WITH GREATEST 
OVERHANG TOWARD 
3jQU TSIDE OF CHASSIS 


SP « 


6. Install the shackle bar and nuts on 
the shackle bolts. Tighten to 
specification (90-130 ft-Ibs). 

7. Position the front of the spring to 
allow the front shackle bolt to be 
installed. Install the bolt nut and 
tighten to specifications (90-130 ft- 
Ib). 

8. Position the spring clip spacer and 
place the spring clips (U-bolts) in 
position through the holes in the 
spring seat cap. Install but do not 
tighten the U-bolt nuts. 

9. Connect the lower end of the shock 
absorber to the axle. 

10. Lower the vehicle and torque the U- 
bolt nuts to specification (100-135 ft- 
Ib). 


FRONT WHEEL SPINDLE 


Removal and Installation 

Refer to Group 15 for spindle 
replacement on 4-wheel drive front 
axles. 


FRONT SHOCK ABSORBER 


Ғ-100-250 4-WHEEL DRIVE 


Removal and Installation 
To replace the front shock absorber, 
remove the self-locking nut, steel 


SPRING 5310 


RADIUS ARM 
3A360 


INSULATOR 3B203 


САР 3A360 ЕЛА 
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FRONT SUSPENSION—FOUR-WHEEL DRIVE 


14-22-04 


washer, and rubber bushings at the 
upper and lower ends of the shock 
absorber except F-100-350 models. On 
F-100-350 models, the lower end of the 
shock absorber is attached to a bracket 
(mounted on the radius arm) by a bolt 
and nut. Remove the shock absorber. 

When installing a new shock 
absorber, use new rubber bushings. 
Position the shock absorber on the 
mounting brackets with the large 
diameter at the top. 

Install the rubber bushing, steel 
washer, and self-locking nut. Torque to 
specification. 


BRONCO 


Removal and Installation 

1. Remove the bolt and nut attaching 
the shock absorber to the lower 
bracket on the radius arm (Fig. 3). 

2. Remove the nut, washer, and 
insulator from the shock absorber at 
the frame bracket and remove the 
shock absorber. 

3. Position the washer and insulator on 
the shock absorber rod and position 
the shock absorber to the frame 
bracket. 

4. Position the insulator and washer on 
the shock absorber rod and install 
the attaching nut loosely. 

5. Position the shock absorber to the 
lower bracket and install the 
attaching bolt and nut loosely. 

6. Torque the attaching bolts and nuts 
to specification. 


SPECIFICATIONS 


FRONT AXLE 


Removal and Installation 

Refer to Group 15 for front axle 
removal and installation procedures on 
4-wheel drive vehicles. 


RADIUS ARM 


F-100 4-WHEEL DRIVE, BRONCO 


Removal and Installation 

1. Raise the vehicle and position safety 
stands under the frame side rails. 

2. Remove the shock absorber- 
tolower-bracket attaching bolt and 
nut (Figs. 3 and 4), and pull the 
shock absorber free of the radius 
arm. 

3. Remove two spring lower retainer 
attaching bolts from inside of the 
spring coil. 

4. Remove the cotter pin and nut 
attaching the radius arm to the 
frame bracket and remove the radius 
arm rear insulator. 

5. Remove four bolts attaching the 
radius arm cap to the radius arm and 
remove the cap and insulator. The 
cap and radius arm are a matched set 
with identical numbers (Figs. 3 and 
4) on each part and should not be 
mixed. 

6. Move the axle forward and remove 
the radius arm and insulator from 
the axle. Then, pull the radius arm 
from the frame bracket. 


FRONT SUSPENSION TORQUE LIMITS—F-100 THRU Ғ-250 (4 x 4), BRONCO 


The radius arm and cap must be 
identified by a T on each piece in 
addition to a number (1 through 100). If 
no T identification is found on an arm 
and cap, it must not be used on F-100 4- 
wheel drive vehicles. 

7. Position the washer and insulator on 
the rear of the radius arm and insert 
the radius arm and insulator into the 
frame bracket. 

8. Position the rear insulator and 
washer on the radius arm and 
loosely install the attaching nut. 

9. Position the insulator on the axle 
and position the radius arm to the 
insulator and axle. 

10. Position the front insulator to the 
axle and install the radius arm cap 
with the numbers on the radius arm 
and cap together. Torque the 
attaching bolts diagonally in pairs to 
specification. 

11. Position the spring lower seat and 
retainer to the spring and axle (Figs. 
3 and 4) and install the two 
attaching bolts. Torque the bolts to 
specification. 

12. Torque the radius rod rear attaching 
nut to specification and install the 
cotter pin. 

13. Position the shock absorber to the 
lower bracket and install the 
attaching bolt and nut. Torque the 
nut to specification and lower the 
vehicle. 


| Fina — (| — 9M — 


Bronco, F-100 (4 x 4) 80-120 


Bronco, F-100 (4 x 4) 155-205 


Lower Spring Seat to Radius Arm 
Front Shock Bracket to Frame F-250 (4 x 4) 
Bronco 2500651] 
1525 
(9/16-12 Nut),50-70, (7/16-14 Nut), 30-40 
Front Shock Absorber to Bracket — Upper 
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PART 14-31 Rear Suspension—Leaf Springs 
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REAR SPRING 
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Description 31-03 


Removal апа Installation 
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A page number indicates that the item is for the vehicle(s) есед at the head of the column. 


DESCRIPTION 


REAR SUSPENSION 


F-100, 250, 350 (4 X 2) AND 
ECONOLINE 


Semi-elliptic, leaf-type springs are 
used for the rear axle suspension. The 
forward end of each spring is attached to 
a bracket on the frame side member. 
The rear end of each spring is shackled 
to a bracket on the frame side member. 
(Figs. 1, 2, 3 and 4). 

Optional auxiliary rear springs are 
mounted on top of the main spring with 
free ends. These provide increased load 
carrying capacity and stability (Fig. 4). 


ALL VEHICLES EXCEPT F-100, 250, 
350, BRONCO AND ECONOLINE 


Semi-elliptic, leaf-type rear springs 
are used on all vehicles except tandem 
models (Figs. 5, 6, 7 and 8). The springs 
are mounted to the frame side members, 
and are held in place on the axles by 
spring clips (U-bolts). 

The front and rear ends of the 
springs are mounted on the frame side 
rails by either a locking bracket, a 
slipper type pad, a shackle, or a 
supporting bracket and rebound pin. 


F-100 4-WHEEL DRIVE, BRONCO 


Semi-elliptic, leaf-type springs are 
used for the rear axle suspension (Fig. 
9). The front end of each spring is 
attached to a bracket on the frame side 
member. The rear end of each spring is 
attached to a bracket on the frame side 
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FIG. 1 


member with a shackle. Each spring is 
attached to the axle with two U-bolts. A 
spacer is located between the spring and 
the axle to obtain a level ride position. 


F-250 4-WHEEL DRIVE, P-SERIES 


Semi-elliptic, leaf-type springs are 
used for the rear axle suspension (Fig. 
10). The front end of each spring is 


es 
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Rear Spring Installation—F-100-250 


attached to a spring bracket on the 
frame side member. The rear end of each 
spring is attached to a bracket on the 
frame side member with a shackle. Each 
spring is attached to the axle with two 
U-bolts. A spacer is located between the 
spring and the axle to obtain a level ride 
position. 
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FIG. 2 Rear Spring Installation—E- 100-200 
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FIG. З Rear Spring Installation—E-300 
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REAR SHOCK ABSORBER 
The hydraulic shock absorbers are 
of the direct, double-acting type. They duse: 
provide a continuous damping effect 5198 


both on compression and rebound. 
These shock absorbers are of telescopic 
design with rubber grommets at the 
mounting points for quiet operation. 
Since the shock absorbers are sealed, 
non-adjustable units, they must be 
replaced as complete assemblies. 
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FIG.5 Reor Spring Installation—C-Series 
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FIG. 6 Rear Spring Installation—L-B-LN-500-750, 6000, 7000 


AUX. SPRING BRACKET 
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FIG. 7 Rear Spring Installation—L-LN-800-900,8000,9000 
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FIG. 8 Rear Spring Installation—W-900 


REMOVAL AND INSTALLATION 


REAR SHOCK ABSORBER 


ECONOLINE, BRONCO 


Removal and Installation 


l. 
2. 


Raise the vehicle оп а hoist. 
Remove the shock absorber lower 
attaching nut and bolt, and swing 
the lower end free of the mounting 
bracket on the axle housing (Fig. 
11). 

Remove the attaching nut from the 
upper mounting stud, and remove 
the shock absorber. 

Transfer the sleeves from the upper 
and lower bushings to the 
replacement shock absorbers. If 
worn or damaged, use new sleeves. 
Position the replacement shock 
absorber with rubber bushings and 
steel washers to the upper mounting 
bolt. 

Swing the lower end of the shock 
absorber into the mounting bracket 
on the axle housing and install the 
washers, mounting bolt, and self- 
locking nut. Torque the nut to 
specification. 

Install the self-locking nut on the 
upper mounting bolt. Torque the 
nut to specification. 


SHOCK ABSORBER 
UPPER BRACKET 


SHACKLE 


FRAME SIDE SHOCK 
MEMBER ABSORBER 
PLATE 
SHOCK ABSORBER 
LOWER BRACKET 
HANGER 
Е 1349-A 


FIG. 9 Rear Suspension—Bronco 
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ALL VEHICLES EXCEPT ECONOLINE 
AND BRONCO 


Removal and Installation 

To replace the rear shock absorber, 
remove the self-locking nut, steel 
washer, and rubber bushings at the 
upper and lower ends of the shock 
absorber. Remove the shock absorber. 

When installing a new shock 
absorber, use new rubber bushings. 
Position the shock absorber on the 
mounting brackets with the large 
diameter at the top. 

Install the rubber bushing, steel 
washer, and self-locking nut. Tighten 
the nut until it rests against the shoulder 
of the stud. 


SHOCK ABSORBER 
MOUNTING BRACKET 


BUMPERS Se 
m~ p BUSHING 
„Эч 


SPRING 


Ж 
ЖЖ | : 
2d y REAR , 
44 Ке “уе SHACKLE PINS 
"4. 3 ° 
PA я 
* 


FRONT BRACKET 
REAR SPRING ы 


Р 
D 
, 7 SHOCK ABSORBER 
Removal and Installation NUT `, ` Ro MOUNTING 
1. Raise the vehicle frame until the WASHER 
weight is off the rear spring, with the BOLT Ф SPRING ЅЕАТ САР 


wheels still touching the floor. 

2. Remove the nuts from the spring 
clips (U-Bolts) and drive the clips 
out of the spring clip plate. If so 
equipped, remove the auxiliary 
spring and spacer. 

3. Remove the spring to bracket nut 
and bolt at the front of the spring. 

4. Remove the shackle upper and 
lower nuts and bolts at the rear of 
the spring. Remove the spring and 
shackle assembly from the rear 


FIG. 10 Rear Suspension—F-250 4 Wheel Drive (P-Series similar) 


E-100, 200 


Removal and Installation 


l. 


Raise the rear end of the vehicle and 
support the chassis with safety 
stands. Support the rear axle with a 
floor jack or hoist. 


plate. Install the U-bolts through the 
plate. Do not tighten the attaching 
nuts at this time. 

11. Raise the axle with a floor jack or 
hoist until the vehicle is free of the 
stands and connect the lower end of 
the shock absorber to the bracket on 
the axle housing (Fig. 2). 


shackle bracket. 2. Disconnect the lower end of the 12. Torque the spring front mounting 

5. If the bushing in the spring or shock absorber from the bracket on bolt and nut, the rear shackle nuts 
shackle are worn or damaged, the axle housing (Fig. 2). and the U-bolt nuts to specifications. 
remove them. 3. Remove the two U-bolts and plate. 13. Remove the safety stands and lower 

6. If required, install new bushings in 4. Lower the axle and remove the the vehicle. 
the spring and the shackle. upper and lower rear shackle bolts. E-300 

7. Position the spring in the shackle, 5. Pull the rear shackle assembly and 
and install the upper shackle to rubber bushings from the bracket Removal and Installation 
spring bolt and nut with the bolt and spring. 1. Raise the rear end of the vehicle and 
head facing outboard. 6. Remove the nut and mounting bolt support the chassis with safety 

8. Position the front end of the spring that secures the front end of the stands. Support the rear axle with a 
in the bracket and install the bolt spring. Remove the spring assembly floor jack or hoist. 
and nut. from the front shackle bracket. 2. Disconnect the lower end of the 

9. Position the shackle in the rear 7. Install new rubber bushings in the shock absorber from the bracket on 
bracket and install the bolt and nut. rear shackle bracket and in the rear the axle housing (Fig. 3). 

10. Position the spring on top of the axle eye of the replacement spring. 3. Remove the two spring clips (U- 
with the spring tie bolt centered in 8. Position the spring assembly and bolts) and the spring clip cap. 
the hole provided in the seat. If so connect the front eye of the spring to 4. Lower the axle and remove the 
equipped, install the auxiliary spring the front shackle bracket by spring front bolt from the hanger. 
and spacer. installing the front mounting bolt 5. Remove the two attaching bolts 

11. Install the spring clips, spring clip and nut. Do not tighten the nut. from the rear of the spring. Remove 
plate, and nuts. 9. Mount the rear end of the spring by the spring and the shackle. 

12. Lower the vehicle to the floor and inserting the upper bolt of the rear 6. Assemble the upper end of the 
torque the spring bolt nuts and shackle assembly through the eye of shackle to the spring with the 
spring clip nuts (U-bolts) to the spring and the lower bolt attaching bolt as shown in Fig. 3. 
specifications. Torque the front through the rear spring hanger. 7. Connect the front of the spring to 
spring bolt and nut and the rear 10. Position the spring center bolt to the the front bracket with the attaching 


shackle bolts and nuts. 


pilot hole in the axle and install the 


bolt. 
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UPPER MOUNTING BRACKET 


SHOCK 
ABSORBER 


LOWER 
MOUNTING 


BRACKET Е1412-А 
FIG. 11 Rear Shock Absorber 
Installed 
8. Assemble the spring and shackle to 


10. 


11. 


12. 


13. 


14. 


the rear bracket with the attaching 
bolt. 

Place the spring clip plate over the 
head of the center bolt. 

Raise the axle with a jack and 
guiding it so that the center bolt 
enters the pilot hole in the pad on 
the axle housing. 

Install the spring clips, cap and 
attaching nuts. Tighten the nuts 
snugly. 

Connect the lower end of the shock 
absorber to the lower bracket. 
Torque the spring front mounting 
bolt and nut, the rear shackle nuts 
and spring clip nuts to 
specifications. 

Remove the safety stands and lower 
the vehicle. 


F-100, F-250 4-WHEEL DRIVE AND P- 
SERIES 


Removal and Installation 


1. 


Raise the vehicle frame until the 
weight is off the rear springs with 
the wheels still touching the floor. 

Remove the nuts from the spring 
clips (U-bolts) and drive the clips 
out of the spring seat cap and 
remove the spring clip plate (Figs. 1 
and 10). If the truck is so equipped, 
remove the auxiliary spring and 
spacer. 

Remove the shackle pin locking 
bolts from each end of the spring 
(bolt and nut on F-250 4 x 4 front 
eye). 

Working from the inner side of the 
frame, insert a drift in the hole 
provided in the frame for removing 
the shackle pin. Drive the shackle 


11. 


12. 


13. 


14. 


15; 


pin out of each spring bracket (bolt 
on F-250 4 x 4 front eye). 

Remove the spring and shackle from 
the vehicle. On F-100-2504 x 4 
models, remove the spring to axle 
spacer. 

Drive out the remaining shackle pin 
from the rear spring eye and remove 
the shackle from the spring. 
Position the shackle to the rear 
spring eye. 

Install the shackle pin through the 
shackle and spring eye with the 
lubricator fitting on the shackle pin 
facing outward. 

Line up the shackle pin lock bolt 
groove with the lock bolt hole in the 
shackle. Install the lock bolt, lock 
washer, and nut. 


. Position the spring on the axle, 


making sure that the spring tie bolt 
is in the hole provided in the axle 
spring seat or spacer. On F-100-250 
4 x 4 models, first install the spacer 
between the spring seat and the 
spring, making sure the spacer 
dowel is positioned in the pilot hole 
of the axle spring seat. 

Install a shackle pin through the 
shackle and rear bracket, with the 
lubricator fitting on the shackle pin 
facing outward. Line up the pin 
groove with the lock bolt hole in the 
bracket, and install the lock bolt, 
lock washer, and nut as before. 
Repeat this operation to install a 
shackle pin at the front bracket and 
spring eye (bolt on F-250 4 x 4). 
If so equipped, install the auxiliary 
spring and spacer. Place the spring 
clip plate on top of the spring at the 
tie bolt, and put the spring clips over 
the spring assembly and axle. 
Position the spring seat cap, and 
install the nuts on the spring clips. 
Lower the vehicle to the floor and 
torque the spring clip nuts to 
specifications. Lubricate the fittings 
on the shackle pins. 


BRONCO 


Removal and Installation 


l. 


2. 


3. 


Raise the vehicle by the axles and 
install safety stands under the frame. 
Disconnect the shock absorber from 
the axle. 

Remove the U-bolt attaching nuts 
and remove the 2 U-bolts and the 
spring clip plate (Fig. 9). 

Lower the axle to relieve spring 
tension and remove the nut from the 
spring front attaching bolt. 
Remove the spring front attaching 
bolt from the spring and hanger with 
a drift. 

Remove the nut from the shackle to 
hanger attaching bolt and drive the 


10. 


13. 


14. 


bolt from the shackle and hanger 
with a drift and remove the spring 
from the vehicle. 

Remove the nut from the spring rear 
attaching bolt (Fig. 9). Drive the 
bolt out of the spring and shackle 
with a drift. 

Position the shackle (closed section 
facing toward front of vehicle) to the 
spring rear eye and install the bolt 
and nut. 

Position the spring front eye and 
bushing to the spring front hanger, 
and install the attaching bolt and 
nut. 

Position the spring rear eye and 
bushing to the shackle, and install 
the attaching bolt and nut. 


. Raise the axle to the spring and 


install the U-bolts (when an axle cap 
is not used, the U-bolt shank should 
contact the leaf edges) and spring 
clip plate. Align the spring leaves. 


. Torque the U-bolt nuts and the 


spring front and rear attaching bolt 
nuts to specification. The U-bolts 
should contact the spring assembly 
edges or axle seat. 

Connect the shock absorber to the 
axle and torque the nut to 
specification. 

Remove the safety stands and lower 
the vehicle. 


F-350 


Removal and Installation 


l. 


Raise the vehicle frame until the 
weight is off the rear springs with 
the wheels still touching the floor. 

Remove the nuts from the spring U- 
bolts. 

Drive the U-bolts out of the shock 
absorber lower bracket and the 
spring cap and remove the U-bolts 
(Fig. 4). 

Remove the spacer from the top of 
the spring. 

If equipped with auxiliary springs, 
remove the auxiliary spring and 
spacer (Fig. 4). 

Remove the shackle to bracket bolt 
and nut from the rear of the spring. 
Remove the spring to hanger bolt 
and nut from the front of the spring 
and remove the spring. 

Remove the shackle to spring bolt 
and nut and remove the shackle 
from the spring. 

Position the shackle to the spring 
and install the attaching bolt and 
nut. The bolt must be installed so the 
nut is away from the frame (Fig. 4). 


. Position the spring to the spring 


front hanger and install the 
attaching bolt and nut (Fig. 4). 


. Position the shackle to the bracket 


and install the attaching bolt and 
nut. 
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12. 


13. 


14. 


15. 


Align the spring toe bolt with the 
pilot hole in the axle spring seat and, 
if so equipped, install the auxiliary 
spring and spacer (Fig. 4). 

Position the spacer on top of the 
spring and install the U-bolts over 
the spacer, spring and axle. 
Position the spring cap and shock 
lower bracket to the axle and U- 
bolts. Install the U-bolt attaching 
nuts. 

Lower the vehicle and torque the 
front spring bracket bolt and nut 
and the rear shackle bolts and nuts 
to specification. 


C-SERIES 


Removal and Installation 


l. 


Raise the vehicle frame until the 
weight is off the rear springs with 
the wheels still touching the floor. 
Remove the nuts from the spring 
clips (U-bolts) and drive the clips 
out of the spring seat cap (Fig. 5). If 
so equipped, remove the auxiliary 
spring and spacer. 

Remove the shackle pin locking 
bolts from each spring bracket. 

A hole is provided in the frame 
opposite each spring bracket for 
removing the shackle pin. Insert a 
drift from the inside of the frame 
through these holes and drive the 
shackle pin out of each bracket. 
Remove the spring and shackle 
assembly from the truck. Separate 
the spring from the shackle by 
removing the locking bolt and 
driving out the shackle lower pin 
from the shackle and spring eye. 
Remove the lubrication fittings from 
the shackle pins. 


10. 


12. 


13. 


Align the upper bore of the shackle 
with the holes in the rear bracket. 
Drive the shackle upper pin through 
the shackle and bracket with the pin 
lubricator hole facing outward. 
Line up the shackle pin groove with 
the locking bolt hole in the bracket 
and install the locking bolt, washer 
and nut. 

Install the spring seat and the wedge 
(if so equipped) between the axle and 
the spring (Fig. 8). Position the 
spring on the axle, being sure that 
the spring tie bolt is in the hole 
provided in the axle or spring seats. 
If so equipped, install the auxiliary 
spring and spacer. 

Drive the shackle lower pin through 
the shackle and spring rear eye. 
Install the locking bolt, washer and 
nut as before. Repeat the operation 
to install the shackle pin through the 
spring front bracket and eye. 


. Place the spring clip plate on top of 


the spring at the tie bolt, and put the 
spring clips over the spring assembly 
and the axle. 

Install the spring seat cap on the 
spring clips and install the spring 
clip nuts on the clips. 

Lower the vehicle to the floor and 
tighten the spring clip nuts to 
specified torque. 


L-LN-B-W-SERIES 


Removal and Installation 


1. 


Raise the vehicle frame until the 
weight is off the rear springs with 
the wheel still touching the floor. 

Remove the nuts from the spring 
clips (U-bolts) and drive the clips 
out of the spring seat cap (Figs. 6, 7 


10. 


and 8). Remove the auxiliary spring 
and spacer. 

Support the spring, and remove the 
front shackle pins. The upper pin is 
held in place by a cotter pin, and the 
lower pin by lock bolts (Figs. 6, 7 
and 8). 

Remove the rear shackle pin, which 
is held in place by a cotter pin, and 
remove the spring. 

Position the spring in the rear 
bracket and install the shackle pin 
and cotter pin. 

Position the spring in the front 
bracket. Install the upper shackle 
pin, and secure with a cotter pin. 
Using a C-clamp or jack, force the 
front eye of the spring up into the 
bracket so that the eye is aligned 
with the holes in the bracket. Install 
the lower shackle pin through the 
front bracket and spring eye. Align 
the pin groove with locking bolt hole 
in the bracket, install the locking 
bolt and nut, and tighten to 
specifications. 

Position the spring seat and wedge 
(if so equipped) between the axle and 
spring (Figs. 6, 7 and 8). If so 
equipped, install the auxiliary clip 
plate on top of the spring at the tie 
bolt, and put the spring clips over 
the spring assembly and axle. 
Install the spring seat cap on the 
spring clips and install the spring 
clip nuts on the clips. 

Lower the vehicle to the floor and 
tighten the spring clip nuts to 
specified torque. 
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SPECIFICATIONS 
REAR SUSPENSION TORQUE LIMITS — REAR SUSPENSION TORQUE LIMITS — 
F-SERIES, ECONOLINE, BRONCO, P-SERIES 500—8000 SERIES 


Description 
Rear Shock Upper Mounting 


Torque limits are determined by 
these bolt and nut diameters 
Torque Limit 
85-115 (In-Lb) 
12-17 (Ft-Lb) 
31-42 (Ft-Lb) 
50-70 (Ft-Lb) 


F-100-250,F-100 (4x4), P-350-3500-400 | 15298 | 


[e — — S eu | 
Араза | 
[emm —  — — | 48 | 
F-100-250, F-100 (4x4), E-100-200 (1/2-13 Nut) 
х 45-70 
(9/16-12 Nut) 


Rear Shock Lower Mounting 


Rear Spring to Axle U-Joint 


75-105 (Ft-Lb) 


110—150 (Ft-Lb) 
150—205 (Ft-Lb) 
220—300 (Ft-Lb) 


P-350-3500-400, F-250 (4x4), F-350 | — 150190 — | 360-480 (Ft-Lb) 
Ps0 1 200 | 540-730 (Ft-Lb) 
_ — = 


Rear Spring to Front Hanger All except P-Series (9/16-12 Nut) 
75-105 
(5/8-11 Nut) 


190-190 


Rear Spring to Rear Hanger 
| F200250 054) | 10% | 
| Econoline |8580 | 

Fear Ale Bumper to Fane 

Se ee 

Rear Shackle, Front Hanger Bracket, P-Series Я 

Rear Hanger Bracket Locking Pins I RE 


СЕ1716-В 
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PART 14-40 Rear Suspension— 
Hendrickson Tandems 


EQUALIZING BEAMS 


DESCRIPTION 


REAR SUSPENSION—TANDEM 


The RUE extended leaf suspension 
consists of conventional stacked leaf 
springs with the top two leaves extended 
to the rear (Fig. 1). A two-stage spring 
action on the tandem suspension is 
created when the top two spring leaves 
come into contact with a second, inner 
hanger. When the vehicle is empty, the 
sprung weight is carried by the rearmost 
hanger and most of the spring deflection 
is through the top two leaves. As the 
load increases, the inner hanger comes 
in contact with the spring. At contact 


COMPONENT INDEX 


DESCRIPTION ............... 


SPECIFICATIONS ............ 


Locking Ball Sockets ................ SUPPORT BEAM BUSHING AND/OR BAR 

REAR SPRING Removal and Installation ............. 
Removal and Installation ............. SUPPORT BEAM END BUSHING 

REAR SPRING FRONT SHACKLE PIN Removal and Installation ............. 
Removal and Installation ............ SUPPORT BEAM 

SADDLE AND/OR BUSHINGS Removal and Installation ............. 
Removal and Installation ............. TORQUE ARM 


the effective spring length is reduced, 
increasing the spring rate. 

The SR shear-ride suspension 
consists of four two-stage rubber shear 
springs which carry and cushion the 
load (Fig. 2). When the vehicle is lightly 
loaded, the first stage provides a soft 
deflection rate conducive to good riding. 
As the load is increased, a flange on the 
vertical drive pin cushions out the first 
stage. In this manner spring deflection 
rate is increased. 


The RS rubber load cushion 
suspension system utilizes four cored 
rubber cushions which replace the steel 


Applies To LT-LTS-LNT-CT-WT-800-9000 Models Only 
COMPONENT INDEX 


SPRING BUSHING 
Removal and Installation ............. 


Removal and Installation ............. 


leaf springs of the conventional 
suspension and is particularly effective 
with varying loads (Fig. 3). Aluminum 
saddles, walking beams and rubber 
cushions offer a weight advantage over 
spring suspensions. Equalizing beam 
design distributes the load equally 
between the axles. 


The RT and RU steel leaf 
suspensions have conventional stacked 
leaf springs (Fig. 4). Equalizing beams 
and the below-axle load design absorbs 
strain, twist and road shock. Some 
models have 10 leaf springs, others 12 
leaves. 


REMOVAL AND INSTALLATION 


REAR SPRING 


RU, RUE, AND RT SUSPENSIONS 


Removal and Installation 

l. Raise the rear of the vehicle and 
position the blocks under the frame 
behind the rear axle. 

2. Remove the wheels and the hub and 
drum from the forward rear axle. 


3. Remove the support beam bar 


saddle caps from the lower side of 
the support beam. 


4. Position a jack under the front end 


of the support beam. 


5. Remove the shackle pin lock pin 


from the spring front bracket and 
remove the shackle pin (Figs. 1 and 
4). 


6. Lower the support beam and spring 


and remove the spring from the 
support beam. 


7. RU and RUE Suspension 


Only—Remove the U-bolt nuts and 
remove the saddle and U-bolts from 
the spring. 


8. RT Suspension Only—Remove the 


spring plate to support beam saddle 
attaching bolts and nuts. Remove 
the saddle and spring plate from the 
spring. 


9. RU and RUE Suspension 


Only—Position and saddle to the 


14-40-02 


REINFORCEMENT 


REAR SUSPENSION—HENDRICKSON TANDEMS 
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F1557-B 


RUE Tandem Suspension 


FIG. 1 
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FIG. 2 SR Tandem Suspension 
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RS Tandem Suspension 


FIG. 3 
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10. 


11. 


12. 


17. 


spring and install the U-bolts апа 
nuts. Torque the nuts to 
specification. 

RT Suspension Only—Position the 
spring plate and saddle to the spring 
and install the attaching bolts and 
nuts. Torque the nuts and bolts to 
specification. 

Position the spring and saddle to the 
support beam and spring rear 
bracket. 

Raise the support beam and spring 
and position the spring to the spring 
front bracket. 


. Align the spring with the front 


bracket and install the shackle pin. 


. Install the shackle pin lock pin and 


torque the lock pin nut to 
specification. 


. Install the hub and drum and wheels 


on the forward rear axle. 


. Remove the jack from the support 


beam and the blocks from the rear of 
the frame. Lower the saddle on the 
support beam bar center insulator 
bushing and install the saddle caps. 
Install the saddle caps and torque 
the nuts to specification. The weight 
of the vehicle must be on the 
suspension when the saddle cap 
attaching nuts are tightened. 


REAR SPRING FRONT SHACKLE 
PIN 


RU, RUE AND RT SUSPENSIONS 


Removal and Installation 


l. 


2. 


Raise the vehicle frame and place 
safety stands under the frame. 
Remove the shackle lock pin from 
the spring front bracket (Figs. 1 and 
4). 

Remove the lubrication fitting from 
the shackle pin and remove the 
shackle pin from the spring and 
spring bracket. 

Position the shackle pin to the 
spring bracket. Align the spring with 
the shackle pin and install the pin. 
Install the shackle lock pin and 
attaching nut and torque the nut to 
specification. 

Install the shackle pin lubrication 
fitting and lubricate the pin. 
Remove the safety stands and lower 
the vehicle. 


SPRING BUSHING 


RU, RUE AND RT SUSPENSIONS 


Removal and Installation 


l; 


2, 


Position the vehicle so that the rear 
of the frame may be raised with a 
chain hoist until the load is removed 
from the spring. 

Remove the shackle lock pin which 


secures the spring shackle pin in the 
spring front bracket (Figs. 1 and 4). 
Remove the lubrication fitting from 
the bracket pin. Remove the pin 
from the bracket and spring 
bushing. 

Raise the rear of the vehicle until the 
bushing clears the bracket. Install a 
bushing puller to remove the 
bushing from the spring, then 
remove the bushing from the puller. 
Install the new bushing in the spring 
with the split in the bushing installed 
directly opposite to the loaded side 
of the spring. The bushing should be 
reamed .002 to .009 inch larger than 
the diameter of a new spring pin. 
After reaming, clean the bushing. 
Lower the vehicle frame until the 
spring bushing is aligned in the 
bracket pin and lock it in place with 
the lock pin. Install the lubrication 
fitting in the bracket pin and 
lubricate the pin with chassis 
lubricant. 


SUPPORT BEAM 


Removal and Installation 


l. 


10. 


Raise the rear of the vehicle and 
position safety stands under the rear 
end of the frame. 

Remove the axle shafts from both 
rear axles. 

Back off the brake adjustment at 
both wheels. 

Remove the wheel and drum 
assemblies from both axles with a 
wheel dolly. 

Disconnect the brake air lines from 
the brake actuators. 

Remove the backing plate attaching 
bolts and nuts and remove the 
backing plates from both axles. 
Position a jack under each axle 
housing. 

Remove the saddle cap attaching 
nuts and remove the saddle caps. 
On RU suspensions only: Cut the 
center of the support beam bar near 
the bushings and remove the center 
section of the bar. Caution must be 
used if any burning is done during 
this operation as some of these 
beams are aluminum and some are 
nodular iron. These metals can 
easily become brittle with heat at 
quite low temperatures. The forged 
steel beam is not as sensitive. 
Position a jack under the center of 
the support beam and separate the 
beam ends from the axles. 

Two types of beam end attachments 


are used (Fig. 5). Removal of the two 
types is as follows: 


Tube type—The tube сап be 


removed by removing the nuts and 
placing a spacer bushing between one 


Co 


a 


FIG. 5 


FIG. 6 


ADAPTER TYPE 


ө 


ТОВЕ ТҮРЕ 
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Methods 


ADAPTER 
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Threading the Beam 
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Removing Beom Adapter 
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nut and the beam hanger. Then, tighten 

the nut to pull the tube loose. Another 

method is to saw through the tube along 
the inside surface of the beam hanger 
with a hack saw. 

Adapter type—Remove the adapter 
bolt and nut. Then, thread the beam 
adapter with a 7/8-9 tap (Fig. 6). 

Install puller tool OTCY865 in the 
adapter and remove the adapter from 
the axle and support beam (Fig. 7). 

Remove the other adapter from the 
axle and support beam with a hammer 
and drift. 

П. On RU suspensions, remove the 
beam from the vehicle. On SR and 
RT suspensions, pull the beam away 
from the vehicle and support beam 
bar. 

12. After cleaning, coat the beam end 
openings and the outside of the 
bushings with ball joint grease. 
Then, install the bushings in the 
beam (Figs. 8 and 9). 

13.On SR and RT suspensions, if 
installing a new beam, it may be 
necessary to weld the end cap on the 
center bushing. 

14. Raise brackets. Attach the beam to 
the axles as follows: 

Tube type—Apply a thin coat of ball 
joint grease to the tube. Insert the tube 
through the beam hanger and beam end 
bushing. Apply SAE-20 oil to the tube 
threads and install the nuts (one on each 
end of the tube). When both ends of the 
beam are attached to the axles, torque 
the tube nuts to specification (at the end 
of this Part). 

Adapter type—A pply a thin coat of 
ball joint grease to the outside surface of 
the adapters and the ID of the bushings. 
Install the adapters through the beam 
hanger and into the beam end bushing. 
The flats on the adapters must be in a 
vertical position (Fig. 5). Install the 
bolt, washers, and nut. Apply SAE-20 
oil to the bolt threads. А washer must be 
under both the bolt head and the nut. 
When both ends of the beam are 
attached to the axles, torque the nut to 
specification (at the end of this Part). 
15. Position the brake backing plates to 

the axles and install the attaching 

bolts. Torque the bolts to 
specification. 

16. Connect the air brake lines to the 
brake actuators. 

17. Install the wheel and drum 
assemblies on the axles and install 
the axle shafts. 

18. Adjust the brakes and lower the 
vehicle, aligning the support beam 
saddle with the center insulator 
bushing. 

19. Install the saddle caps and torque 
the attaching nuts to specification. 


The weight of the vehicle must be on 
the wheels when the saddle caps are 
tightened. 


EQUALIZING BEAM—RT 441 
AND RT 444 SUSPENSIONS 


After new ball sockets are pressed 
into the equalizing beams, the sockets 
must be counterbored prior to installing 
the washers and bolts. Use a 1 1/8 inch 
cutter and counterbore to a depth of 3/ 
32 inch; then, insert four 1 inch washers 
top and bottom on both ends of the 
beam as shown in Figure 10. Install the 
bolts and lock nuts and torque to 45-50 
ft-lb. 


SADDLE AND/OR BUSHINGS 


SR SUSPENSION (RS TANDEM 
SUSPENSION SIMILAR) 


Removal and Installation 

1. Raise the rear of the vehicle and 
position safety stands under the rear 
end of the frame. 

2. Remove the axle shafts from both 
rear axles. 

3. Back off the brake adjustment at 
both wheels. 

4. Remove the wheel and drum 
assemblies from both axles with a 
wheel dolly. 

5. Position jacks under the beam to 
support the beam and remove the 
saddle caps. 

6. Lower the beam and remove the 
spring bracket to saddle attaching 
nuts (Fig. 2). 

7. Lower the saddle on the beam and 
remove the saddle and insulators 
from the vehicle. 

8. Remove the saddle insulator 
bushing retainer clamps. 

9. Place the saddle in an arbor press 
and remove the bushings with Tool 
T57L-4614-A. 

10. Clean the saddle bushing bores with 
solvent and remove any burrs. 

11. Lubricate the bushings and saddle 
bore with ball joint grease СІА2- 
19590-B and install them in the 
saddle with the washer first in the 
bore. 

12. Install the bushing retainer clamps 
and torque the nuts to specification. 

13. Position the saddle to the spring 
brackets (Fig. 2) and install the 
washers and attaching nuts. Torque 
the nuts to specification. 

14. Raise the beam to seat the saddle 
over the beam and install the wheel 
and drum assemblies. 

15. Adjust the brakes and install both 
axle shafts. 

16. Lower the vehicle (be sure the saddle 
is seated on the support beam 


bushing) and install the saddle caps. 
Torque the nuts to specification with 
the weight of the vehicle on the 
wheels. 


SUPPORT BEAM BUSHING AND/ 
OR BAR 


Removal and Installation 

1. Remove the (мо saddle caps from 
each support beam. 

2. Raise the vehicle frame and place 
safety stands under the frame. 

3. Place a jack between the support 
beam and the spring or saddle and 
force the support beam down from 
the saddle until the bushings clean 
the saddle. 

4. RU Series—Cut the support beam 
bar near each support beam bar 
bushing and remove the center 
section of the support beam bar. 
Caution must be used if any burning 
is done during this operation as 
some of these beams are aluminum 
and some are modular iron. These 
metals can easily become brittle 
with heat at quite low temperatures. 
The forged steel beam is not as 
sensitive. 

5. All except RU Series—Cut the 
outside end off each support beam 
bushing. Observe the caution in step 
4. Then, remove the support beams 
and bushings. 

6. Position the puller tool shown in 
Fig. 9 and remove the bushing from 
each beam. 

7. Lubricate the outside of each 
bushing and the bushing bore in 
each beam with white lead. 

8. Install the bushings in the beams 
with the tools shown in Fig. 9. Then, 
remove the tools. 

9. Install a new support beam bar in 
the bushings. Lubricate the bar end 
and bushing ID with ball joint 
grease C1AZ-19590-B. All except 
RU Series. Install the bushing end 
caps and weld the caps in the 
bushings. 

10. Raise the axles so that the saddles 
rest on the support beam bushings 
and remove the safety stands from 
under the vehicle. 

11. Lower the axles and check the 
alignment of the saddles on the 
bushings. Install the saddle caps and 
torque the attaching nuts to 
specification. The axles must be in 
the operation position when the 
saddle caps are tightened. 


SUPPORT BEAM END BUSHING 


Removal and Installation 
1. Raise the rear of the vehicle and 


14-40-08 


place support blocks under the 

frame behind the rear axle. 

2. Remove the axle shafts and back-off 
the brake adjustment. 

3. Remove the wheel and drum from 
the truck with a wheel dolly. 

4. Disconnect the brake air line from 
the actuator. 

5. Remove the backing plate attaching 
nuts and bolts and remove the 
backing plate. 

6. Position jacks under both axle 
housings and separate the beam end 
from the axle hanger. 

Two types of beam end attachments 
are used (Fig. 5). Removal of the two 
types is as follows: 

Tube type—The tube can be 
removed by removing the nuts and 
placing a spacer bushing between one 
nut and the beam hanger. Then, tighten 
the nut to pull the tube loose. Another 
method is to saw through the tube along 
the inside surface of the beam hanger 
with a hack saw. 

Adapter type—Remove the adapter 
bolt and nut. Then, thread the beam 
adapter with a 7/8-9 tap (Fig. 6). 

Install puller Tool OTCY865 in the 
adapter and remove the adapter from 
the axle and support beam (Fig. 7). 

Remove the other adapter from the 
axle and support beam with a hammer 
and drift. 

7. Place a jack between the support 
beam and the end of the spring and 
fork the beam down to clear the 
hanger bracket on the axle (Fig. 11). 

8. Trim the rubber from the bushing on 
the inboard side of the support 
beam. 

9. Position the tool OTC KIT Y850A 
to the beam and bushing and remove 
the bushing from the support beam 
(Fig. 8). 

10. Lubricate the beam opening and the 
bushing with white lead. 

11. Position the bushing to the beam 
and install the bushing in the beam 
with the tools shown in Fig. 8. 

12. Remove the bushing tools from the 
beam and remove the jack between 
the beam and spring or saddle. 

13. Position the beam to the axles. 
Attach the beam to the axle as 
follows: 

Tube type—A pply a thin coat of ball 
joint grease C1AZ-19590-B to he tube. 
Insert the tube through the beam hanger 
and beam end bushing. Apply SAE-20 
oil to the tube threads and install the 
nuts (one on each end of the tube). 
When both ends of the beam are 
attached to the axles, torque the tube 
nuts to specification (at the end of this 
Part). 
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FIG. 8 Beam End Bushing Tools 
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Adapter type—Apply а thin coat of 
ball joint grease C1AZ-19590-B to the 
outside surface of the adapters and the 
inside diameter of the bushing. Install 
the adapters through the beam hanger 
and into the beam end bushing. The 
flats on the adapters must be in a 
vertical position (Fig. 5). Install the 
bolt, washers, and nut. А washer must 
be under both the bolt head and the nut. 
When both ends of the beam are 
attached to the axles, torque the nut to 
specification (at the end of this Part). 
14. Position the brake backing plate to 

the axle and install the attaching 

bolts and nuts. Torque the nuts to 
specification. 

15. Connect the brake air line to the 
actuator. 

16. Install the wheel and hub and drum 
on the axle and install the axle shaft. 

17. Adjust the brakes and lower the 
vehicle. 


TORQUE ARM 


Removal and Installation 

1. Remove the cotter ріп from the 
torque arm stud at the axle bracket 
if so equipped. 

2. Remove the castellated or lock nut 
attaching the torque arm stud to the 
axle bracket. 

3. Position a jack under the differential 
carrier to prevent the axle from 
tipping. 

4. Push the torque arm stud from the 
axle bracket with Tool OTC1002-L. 

5. Remove two nuts attaching the 
torque arm bracket to the frame 
crossmember and remove the torque 
arm and bracket from the vehicle. 

6. Position the torque arm and the 
torque arm bracket to the frame 
crossmember and install the 
attaching nuts. Torque the nuts to 
specification. 

7. Position the torque arm to the axle 
bracket and install the attaching nut. 
Torque the nut to specification and 
install the cotter pin if a castellated 
nut is used. 

8. Remove the jack from under the 
differential carrier. 
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SPECIFICATIONS 


TANDEM SUSPENSION TORQUE LIMITS (FT-LBS) 


Hendrickson 


Description RURuERT | RS | | Description == Гашашеат | as | sa | 
Beam & Adaptor to Axle 220-300 | 220-300 | 220-300 Torque Arm to Axle 220300 | 220.300 | 220-300 
Spring Brackets to Frame 220309 | - |22000 Cap to Saddle 220-300 | 220-300 | 220-300 
Shackle Pin Lock Nut 75-105 | - | 


Axle Bumper Lock Nut 220-300 220-300 | 220-300 


Hanger Assembly to Saddle 
Torque Arm to Bracket to е NE E 220-300 less 
Assembl 


e 
m 


150-205 
CF1718-A 


14-41-01 REAR SUSPENSION—REYCO 101 TANDEM 14-41-01 


PART 14-41 Rear Suspension — Реусо 101 Tandem 


Applies To WT-9000 Models Only 
COMPONENT INDEX " COMPONENT INDEX 


ADJUSTMENTS - Cont. 
Rear Axle to Frame 
DESCRIPTION 


ADJUSTMENTS 
Eccentric Bolt 


DESCRIPTION 


REAR SUSPENSION—TANDEM 


This suspension has four 
conventional stacked leaf springs. The 
eccentric bushings of the torque leaves 
assure more positive axle spacing. 
Rubber pads in the rear spring hangers 
absorb spring shocks when the vehicle is 
driven unloaded. See Fig. 1. 
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FIG. 1 Reyco 101 Tandem Suspension—Disassembled 


ADJUSTMENTS 


REAR AXLE TO FRAME 


1. 


Determine а point on the frame rail 
that will permit clearance for 
measuring device to contact the 
frame and run perpendicular. This 
must be done on both sides of the 
vehicle (the distance is optional but 
must be the same on both sides). See 
Fig. 2. 

To set one of the rear axles 
perpendicular to the frame rail, 
attach a string (or cord) to some 
object behind the rear axle (the 
brake chamber air line, for 
example). 

Position two 1 x 2 x 2 inch blocks on 
the rear wheel rim bead, one on the 


forward side of the rim and one on 
the rear side. 

Draw the string around behind the 
tire across the tread at 
approximately axle center point. 
Pull the string tight and aligned so it 
just contacts both the rearward and 
forward blocks. 

Keeping the string in this position 
(just contacting the blocks), move to 
the position on the frame rail 
determined in Step 1. 

Record distance A. 

Repeat the procedure on the other 
side of the vehicle. 

Move the truck to permit the wheels 
to rotate 180 degrees and again 
record the readings on both sides. 


10. 
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This will determine the existence of 
a bent wheel. 

If the readings differ, the bent wheel 
should be replaced. If the readings 
are the same, proceed with the axle 
alignment. 


. The two distances A (left and right 


sides) should be the same. If they are 
not the same, the rear drive axle 
housing should be adjusted by 
loosening the eccentric bolt nuts and 
rotating the bolt to reposition the 
axle housing (Fig. 3). This should be 
done to acquire equal distances at A 
(Fig. 2). 
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FRONT DRIVE AXLE TO REAR 
DRIVE AXLE 


l. 


After the rear axle is adjusted 
perpendicular to the frame, the 
forward drive axle should be set 
parallel to the rear drive axle. 

A deep center-to-center trammel bar 
should be used to check the 
distances on both sides of the 
vehicle. 

If the distance is not the same on 
both sides (and within the 50 inch 
plus or minus 1/8 inch 
specification), the eccentric bolt on 
the forward drive axle suspension 
should be adjusted to acquire an 
equal distance between axle centers 
on both sides. 


ECCENTRIC BOLT 


1. 


Тһе vehicle should always Бе оп а 
level floor area when performing 
either of the alignment procedures. 
The vehicle (under power) should be 
rocked back and forth several times 
to free up and center all suspension 
Joints. 

Loosen the nut on the torque bolt 
approximately three full turns and 
tap the end of the torque bolt. Also 
tap the end of the spring behind the 
front hanger casting. 

To adjust, place a wrench on the 
torque bolt. Place the vehicle in 
drive with the brakes engaged and 
gently disengage the clutch. The 
torque bolt will move with ease to 
the desired point. 

Remember that the bolt is turned in 
the opposite direction to the desired 
movement of the axle. 

The maximum adjustment is 7/16 
inch on each side of the axle. Care 
should be taken to determine just 
how far the bolt should be turned to 
obtain the desired movement. 
After adjusting, torque the radius 
leaf locknut to 150-205 ft-lb. 
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PART 15-01 General Driving Axle and 
Drive Shaft Service 


COMPONENT INDEX COMPONENT INDEX 


BEARING CUPS 
Cleaning and Inspection 


CARRIER 
Cleaning and Inspection-After 
Disassembly 
Cleaning and Inspection-Before 
Disassembly 


CONE AND ROLLER ASSEMBLIES 
Cleaning and Inspection 


DIFFERENTIAL BEARING ADJUSTERS 


Cleaning and Inspection 


GEAR TOOTH CONTACT 
PATTERN CHECK 

All Except Ford 

Ford Axles 


LOCKOUT CONTROL-VACUUM 
OPERATED-TANDEM POWER DIVIDER 
Leakage Test 


PINION BEARING EATON 
AND ROCKWELL AXLES 


PINION RETAINER 
Cleaning and Inspection 


PINION AND RING GEAR TOOTH 
CONTACT - ALL EXCEPT DANA 
Adjustments 
Shim Selection 


REAR AXLE 
Identification 
Lubrication 


REAR AXLE COMPANION FLANGE- 
FORD AXLES 
Runout Check 


REAR WHEEL BEARING 
Removal and Installation 


RING GEAR 
Cleaning and Inspection 
Removal and Installation 


SPECIFICATIONS 


STRAIGHT-AIR SHIFT SYSTEM-EATON 
2-SPEED TANDEM 


UNIVERSAL JOINT FLANGE 


Pre-Load Adjustment 


ADJUSTMENTS 


Certain rear axle and drive line 
trouble symptoms are also common to 
the engine, transmission, wheel bearing, 
tires, and other parts of the vehicle. For 
this reason, be sure that the cause of the 
trouble is in the rear axle before 
adjusting, repairing or replacing any of 
the parts. Reference to the Truck 
Diagnosis Manual can be very helpful. 

On F-100 through F-350 vehicles, 
certain trouble symptoms may be 
caused by limited-slip differentials. To 
determine whether these vehicles are 
equipped with conventional or limited- 


Cleaning and Inspection 


slip differentials, check the vehicle 
rating plate and the axle ratio tag. 

Location of the axle Identification 
Code on the Rating Plate is shown in 
Fig. 1. Refer to specifications for a 
complete listing. 


TOOTH CONTACT PATTERN 
CHECK (ALL EXCEPT FORD) 


Paint the gear teeth and roll a 
pattern as described in Adjustments. 
After diagnosing the tooth pattern as 
described here, make the appropriate 
adjustments. 


The correct tooth contact pattern is 
considered to be the final check on 
pinion depth and backlash adjustments. 
Backlash adjustments, however, must be 
within the limits given in Fig. 10. 

Fig. 2 shows typical Dana patterns, 
and Fig. 3 shows typical Eaton and 
Rockwell patterns. 

Due to minor differences existing 
between individual gear sets, these 
patterns should be considered as typical 
only and should be used as a guide 
rather than a rigid standard. The drive 
pattern is rolled on the convex side of 
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FIG. 1 Truck Rating Plate—Rear Axle Code Location 
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FIG. 2 Typical Gear Tooth Contact Patterns—Dana 


the tooth, and the coast pattern is rolled 
on the concave side. 

In general, desirable tooth patterns 
should have the following 
characteristics: 

1. The drive pattern should be fairly 
well centered on the tooth. 

The coast pattern should be centered 
on the tooth but may be slightly 
toward the toe. 


3. Some clearance between the pattern 
and the top of the tooth is desirable. 
There should be no hard lines where 
the pressure is high. 
The pattern movements with 
changes in backlash and pinion depth 
are typical of all axle gears, hypoid or 
spiral bevel. 

The movement of tooth contact 
patterns can be summarized as follows: 
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a. Decreasing backlash moved the 
ring gear closer to the pinion: 

Drive pattern (convex side of gear) 
moves slightly lower and toward the toe. 

Coast pattern (concave side of gear) 
moves lower and toward the toe. 

b. Increasing backlash moves the 

ring gear away from the pinion. 

Drive pattern moves slightly higher 
and toward the heel. 

Coast pattern moves higher and 
toward the heel. 

c. Thinner shim with the backlash 
constant moves the pinion closer 
to the ring gear: 

Drive pattern moves deeper on the 
tooth (flank contact) and slightly 
toward the toe. 

Coast pattern moves deeper on the 
tooth and toward the heel. 

d. Thicker shim with the backlash 
constant moves the pinion further 
from the ring gear: 

Drive pattern moves toward the top 
of the tooth (face contact) and toward 
the heel. 

Coast pattern moves toward the top 
of the tooth and slightly toward the toe. 

If the patterns are not correct, make 
the changes as indicated. The pinion 
need not be disassembled to change a 
shim. 


GEAR TOOTH CONTACT 
PATTERN CHECK (FORD AXLES) 


When rolling a tooth pattern, use 
the special compound (tube) packed with 
each service ring gear and pinion set. 

Paint all gear teeth and roll a 
pattern as described in Adjustments. 
After diagnosing the tooth pattern as 
explained here, make the appropriate 
adjustments. If making a final gear 
tooth contact pattern check, it is 
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necessary to recognize the fact that 
there are three different types of gear 
set, hunting, non-hunting and partial 
non-hunting. Each type is determined by 
the number of teeth in the gears. The 
non-hunting and partial non-hunting 
types can be identified by the paint 
timing marks on the pinion and ring gear 
teeth. 


ACCEPTABLE TOOTH PATTERNS 
(FORD AXLES) 


Figure 4 shows acceptable tooth 
patterns all for axles. Any combination 
of drive and coast patterns will be 
acceptable. 

In general, acceptable tooth patterns 
should have the following 
characteristics: 
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1. The drive pattern should be fairly 
well centered on the tooth. 

2. The coast pattern should be fairly 
well centered on the tooth. 

3. Some clearance between the pattern 
and the top of the tooth is desirable. 

4. There should be no hard lines where 
the pressure is high. 

The individual gear set need not 
conform exactly to the ideal pattern in 
order to be acceptable. Any combination 
of drive and coast patterns shown in Fig. 
4 are acceptable. 


Hunting Gear Set 

In a hunting-type gear set, any one 
pinion gear tooth comes into contact 
with all ring gear teeth. In this type, 
several revolutions of the ring gear are 


CORRECT TOOTH PATTERN 


required to make all possible gear 
combinations. 


Non-Hunting Gear Set 

In a non-hunting type gear set, any 
one pinion gear tooth comes into 
contact with only a few ring gear teeth. 
In this type, only one revolution of the 
ring gear is required to make all possible 
tooth contact combinations. Any 
combination of drive and coast patterns 
shown in Fig. 4 are acceptable. 


Partial Non-Hunting Gear Set 

In a partial non-hunting type gear 
set, any one pinion tooth comes into 
contact with only part of the ring gear 
teeth, but more than one revolution of 
the ring gear is required to make all 
possible gear tooth combination. Any 
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THIS PATTERN PROVIDES PROPER GEAR MESH AND AXLE PERFORMANCE. 
ALL ADJUSTMENTS MUST BE MADE TO SECURE THIS TYPE OF PATTERN. 


LOW CONTACT 
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HIGH CONTACT 


THE PINION IS OUT TOO FAR. 


REMOVE SHIMS, AND READJUST BACKLASH. 
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Eaton and Rockwell Gear Tooth Contact Patterns 
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MOVE RING GEAR AWAY FROM PINION. 
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FIG. 4 Typical Gear Tooth Contact Patterns—Ford 
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combination of drive and coast patterns 
shown in Fig. 4 are acceptable. 


SHIM CHANGES 


Since each gear set rolls a 
characteristic pattern, the patterns 
shown in Fig. 4 are considered 
acceptable and should be used as a 
guide. The drive pattern is rolled on the 
convex side of the tooth, and the coast 
pattern is rolled on the concave side. 

The movement of tooth contact 
patterns with changes in shimming can 
be summarized as follows: 

1. Thicker shim with the backlash set 
to specifications moves the pinion 
further from the ring gear. 

2. Thinner shim with the backlash set 
to specifications moves the pinion 
closer to the ring gear. 

If the patterns are not correct, make 
the changes as indicated. The pinion 
need not be disassembled to change a 
shim. All that is required is to remove 
the pinion, bearing, and retainer 
assembly and install a different shim. 
When reinstalling the pinion and 
retainer assembly of a non-hunting or 
partial non-hunting gear set, be sure that 
the marked tooth on the pinion indexes 
between the marked teeth on the ring 
gear. Refer to Pinion and Ring Gear 
Tooth Contact Adjustment. 


REAR AXLE COMPANION 
FLANGE RUNOUT CHECK (FORD 
AXLES) 


1. Raise the vehicle on a hoist that 
supports the rear axles (twin-post 
hoist). 

2. Remove the drive shaft assembly 
(Part 15-60). 

3. Check the companion flange for 
damage to the universal joint 
bearing locating lugs. If the 
universal joint bearing locating lugs 
on the companion flange are shaved 
(worn) or damaged, replace the 
companion flange (Fig. 5). 

4. The rear axle companion flange 
runout is checked with a modified 
universal joint (checking tool) a dial 
indicator with 1.000 inch minimum 
travel, and a cup-shaped dial 
indicator adapter tool (Fig. 6). To 
fabricate the checking tool, modify a 
universal joint assembly by 
removing two bearing cups that are 
opposite each other, and cutting or 
grinding off one of the universal 
joint bearing flanges (Fig. 6). 

5. Install the cup-shaped adapter on 
the dial indicator stem. Install the 
dial indicator on the pinion retainer 
or pinion nose bumper bracket. 
Position the indicator to allow an 
indication at the ends of the 


universal joint bearing cups and the 

remaining exposed journal of the 

cross-shaft. 

6. Turn the companion flange so that 
the dial indicator cup-type adapter 
rests on the machined surface of the 
bearing cup (Fig. 6). Rotate the 
companion flange side-to-side 
slightly to obtain a reading 
indicating that the bearing cup 
surface is perpendicular to the 
indicator cup-type adapter. This will 
be the point at which the dial 
indicator cup is closest to the center 
of companion flange rotation, It is 
also the point at which the dial 
indicator hand will reverse direction 
as the companion flange is turning. 
Set the dial indicator to zero. 

7. Carefully retract the dial indicator 
stem and rotate the companion 
flange 180 degrees to position the 
machined surface of the opposite 
universal bearing under the dial 
indicator adapter tool. Again, 
slightly rotate the flange side-to-side 
to position the bearing 
perpendicular to the dial indicator 
adapter. Again, this is the point at 
which the indicator hand will 
reverse direction as the flange is 
rotated. Record the flange bearing 
cup runout reading obtained from 
the indicator (Fig. 7). 

Rotate the companion flange 90 
degrees and position the dial indicator 
adapter on the machined end of the 
exposed journal (Fig. 8). Be sure the end 
surface of the exposed journal is 
perpendicular to he indicator cup-type 
adapter. This requires that the 
crossshaft be moved fore and aft on the 
flange bearing cups. Note the point at 
which the indicator hand reverses 
direction. Rotate the flange assembly 
side-to-side until the cross-shaft is 
perpendicular to the pinion shaft axis, 
and the indicator hand reverses 
direction. Zero, the dial indicator and 
check the zero point again by slightly 
moving the cross-shaft fore and aft, then 
rotate the companion flange from side- 
to-side. 

8. With the indicator at zero, carefully 
retract the dial stem and rotate the 
flange 180 degrees. Rotate the cross- 
Shaft 180 degrees on the flange 
bearing cups to position the exposed 
journal under the dial indicator 
adapter. Rock the cross-shaft fore 
and aft and the companion flange 
side-to-side to establish the point at 
which the indicator hand reverses 
direction. This will determine the 
drive shaft universal cross-shaft 
runout. Record this reading (Fig. 8). 

9. Repeat steps 5 through 8 at least 
three times and average the 


indicator readings obtained (Fig. 7). 
10. To determine the total (combined) 

companion flange runout, it will be 

necessary to use the combined 

runout chart (Fig. 9). Position a 

straight edge at the amount of flange 

bearing cup runout indicated on the 
left hand column of the chart. 

Position another straight edge 

vertically at the amount of drive 

shaft universal cross-shaft runout 
indicated on the top of the chart. 

The point at which the straight 

edges cross the chart indicates the 

combined rear axle flange runout. 

For example: 

With an indicated 0.003 inch flange 
bearing cup runout and an indicated 
0.004 inch universal cross-shaft runout 
(Fig. 8), the combined companion flange 
runout will be 0.005 inch as indicated in 
the square on the chart (Fig. 9). 
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FIG. 5 Checking Companion Flange 
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FIG. 6 Flange Bearing Cup Runout 
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11. If the reading obtained in Step 10 
exceeds specifications, reposition the 
companion flange 180 degrees on the 
pinion shaft and repeat steps 1 
through 11. 

12. If the repeat readings still exceed 
specifications, reposition the flange 
an additional 90 degrees on the 
pinion shaft and check the runout 
(Steps 4 through 10). 

13. If the runout is still excessive, 
replace the companion flange and 
check the runout. If necessary, 
rotate the new flange on the pinion 
shaft until an acceptable runout is 
obtained. 

If excessive runout is still evident 
after replacement of the companion 
flange, it will be necessary to replace the 
ring and pinion gear, and repeat the 
above checks until runout is within 
specifications. 

14. Install the drive shaft assembly (Part 
15-60). Make sure the universal 
joint bearing cups are properly 
positioned between the companion 
flange lugs. 

15. Lower the vehicle. Road test the 
vehicle. If drive shaft vibrations are 
evident during the road test, remove 
the drive shaft from the companion 
flange and rotate it 180 degrees. 
Road test the vehicle again. 


REAR AXLE COMPANION 
FLANGE RUNOUT CHECK (DANA 
AXLES) 


1. Raise the vehicle on a hoist that 
supports the rear axles (twin-post 
hoist). 

2. Remove the drive shaft assembly 
(Part 15-60). 

3. Check the companion flang for 
damage to the universal joint 
bearing locating lugs. If the 
universal joint bearing locating lugs 
on the companion flange are shaved 
(worn) or damaged, replace the 
companion flange (Fig. 5). 

4. Install the drive shaft assembly (Part 
15-60). Make sure the universal joint 
bearing cups are properly positioned 
between the companion flange lugs. 

5. Lower the vehicle. Road test the 
vehicle. If drive shaft vibrations are 
evident during the road test, remove 
the drive shaft from the companion 
flange and rotate it 180 degrees. 
Road test the vehicle again. 


TANDEM INTER-AXLE 
DIFFERENTIAL VACUUM 
OPERATED LOCKOUT CONTROL- 
LEAKAGE TEST 


Place the vehicle on level ground 
with the parking brake released and the 


Indicator 
Reading 


FIG. 7 
Chart—Typical Readings 


transmission in neutral. Start the engine 
with the valve control knob pulled out 
(the power divider differential locked 
out). 

Accelerate the engine for a few 
seconds, release the accelerator, and 
turn off the ignition switch. 
Immediately measure the distance 
between the face of the lockout cylinder 
mounting bracket and the center of the 
push rod yoke to the lever pin. Then 
after ten minutes, measure the distance 
again. If the distance has not increased, 
the system may be considered vacuum 
tight. However, if the distance has 
increased, a vacuum leak exists in the 
system. First check all the connections. 
After all the hoses and the pipe 
connections have been checked and 
tightened, test the system again. If the 
vacuum leaks still exist, check the 
control valve and check valve assembly, 
and the power divider lockout cylinder 
in the order given. 


EATON 2-SPEED TANDEM 
STRAIGHT-AIR SHIFT SYSTEM 


A simple method for quickly 
locating troubles in the system can be 
accomplished by listening for possible 
air leaks and for sound which would 
indicate shift unit operation. Proceed as 
follows: 

Turn ignition switch “ОМ” to 
energize and open solenoid valve. Move 
shifter knob to “HI”. In this position, 
air pressure should be present in the 
entire system. Check for air leaks. With 
shifter knob in “LO”, air pressure 
should be present only up to the shifter 
valve. 

To check axle for shifting, operate 
shifter knob back and forth from "LO" 
to "HI". If the shift unit is operating, а 
definite reaction will be evident by 
sound of parts movement. 

If air pressure is satisfactory and 
shift unit does not operate, it should be 
disassembled and repaired or replaced. 
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Flange Bearing Cup and Cross-Shaft (v2) Runout Averaging 
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FIG. 8 Cross-Shaft Runout Check 


LOCKOUT 


Inter-axle differential lockout will 
operate only when axles are in low 
range. With lockout engaged, air 
pressure is present from cab lockout 
valve through lockout control valve to 
lockout cylinder. Check for air leaks 
with lockout engaged. If vehicle is in a 
standing position and power divider 
lockout does not operate, rock or drive 
vehicle back and forth to make certain 
the forward axle has completed the shift 
to low range before attempting to make 
any repairs. 


SPEEDOMETER ADAPTERS 


To locate troubles in adapter 
operation, trace electrical circuit from 
ignition switch through circuit breaker, 
pressure switches to adapters. Also 
make sure adapter ground connection is 
satisfactory. 
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Drive Shaft Universal Cross-Shaft Runout -Anch 


The total (combined) companion flange runout is located in the square where the columns containing the flange bearng cup runout and 


universal cross shaft runout readings intersect. 


FIG. 9 Companion Flange Combined Runout Chart 
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FIG. 10 Pinion and Ring Gear 
Tooth Contact 


Adjustment—Except Dana 


PINION AND RING GEAR TOOTH 
CONTACT ADJUSTMENTS (ALL 
EXCEPT DANA) 


Two adjustments affect pinion and 
ring gear tooth contact. They are pinion 
depth and backlash (Fig. 10). 

The pinion depth adjusting shims 
are installed between the pinion bearing 
retainer or cage and the carrier housing; 
therefore, adding shims would move the 
pinion out away from the ring gear, and 
removing shims would move the pinion 
in toward the ring gear. 

The bearing adjusters locate the 
differential and ring gear assembly in 
the carrier housing. Tightening the 
bearing adjuster on the ring gear side of 


the carrier moves the differential and 
ring gear into the pinion to decrease 
backlash. Tightening the bearing 
adjuster on the pinion side of the carrier 
moves the ring gear away from the 
pinion to increase backlash. To move 
the ring gear away from, or toward, the 
pinion, loosen one adjuster and tighten 
the other adjuster the same amount. 


SHIM SELECTION 


Individual differences in matching 
the carrier housing and the gear set 
requires a shim between the pinion 
bearing retainer sleeve and the carrier 
housing to locate the pinion for correct 
tooth contact with the ring gear. In 
order to adjust the shim pack to the 
correct thickness for a given gear seat, 
each pinion gear is marked with an 
adjustment number (individual 
variation from nominal dimension) such 
as the 10 marking (Rockwell) and the 3 
marking (Eaton) shown in Fig. 11. 


Shim thickness for Ford gears is 
determined by the gear pattern check. 
Add or remove shims from the original 
or nominal shim pack, as required, until 
a proper gear pattern is established. 
Adding shims will move the pinion away 
from the ring gear and removing shims 
will move the pinion toward the ring 
gear. 

If the original ring gear and pinion 
are used in reassembly, use the original 
shim pack removed during disassembly. 

When replacing a ring gear and 
pinion, it should be noted that the 
original factory installed shim is of the 
correct thickness to adjust for 
individual variations in both the carrier 
housing dimension and in the original 
gear set dimensions; therefore, to select 
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the correct shim thickness for the new 

gear set to be installed, follow these 

steps: 

l. Measure the thickness of the 
original shim with a micrometer. 

2. Note the shim adjustment number 
on both old pinion and new pinion. 

3. Refer to Fig. 12 to determine the 
correct amount of shim thickness 
change. The amount shown in Fig. 

9, under the old pinion shim 

adjustment number and in line with 

the new pinion number is the 
amount of change that should be 
made to the original shim thickness 
if the old pinion is marked 14, for 
example, and the new pinion is 
marked -5, the table indicates that 

0.019 inch of shim stock should be 

removed for the original shim pack. 

If the original shim pack was lost or 
if a new carrier housing is being installed 
(Eaton axles only), substitute a nominal 
shim for the original, and follow the 
foregoing procedure for a trial buildup, 
see Specifications in this manual. If any 
further shim change is necessary, it will 
be indicated in the tooth pattern check. 

In the case of a Rockwell axle with 
a lost original shim pack or new carrier 
installation, install a 0.0250.030 inch 
shim pack for a trial build-up, and run 
a tooth pattern. The tooth pattern will 
indicate how much this shim pack 
should be increased or decreased. 

In any Rockwell axle, the shim pack 
should consist of at least three shims one 
of which should be thin. Position the 
thin shim next to the carrier. 
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FIG. 11 
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DIFFERENTIAL BEARING 
PRELOAD AND BACKLASH—ALL 
EATON AXLES, ROCKWELL 
STANDARD SINGLE REDUCTION 


AXLE 

1. Mesh the ring gear and pinion with 
a slight amount of backlash. 

2. Set the differential bearing adjusters 
in the carrier bearing pocket 
threads, so that they just contact the 
bearing cups. 

3. Carefully position the bearing caps 
on the carrier. Match the marks 
made when the caps are removed. 

4. Install the hardened flat washers (if 


so equipped), bearing cap bolts or 
stud nuts, and alternately tighten 
them to specified torque. The bolts 
must be torqued to specifications to 
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DIMENSION 


Typical Pinion and Ring Gear Set Marking 


be sure that the bearing cups and 
adjusters are seated. Check the 
adjusters for freedom of movement 
as the bolts are tightened. If the 
adjusters do not turn freely, remove 
the bearing caps and again inspect 
for damaged threads or incorrectly 
positioned caps. 

On a Rockwell single reduction axle, 
the adjusters and bearing cups 
should move easily with the caps 
tightened to specified torque. On an 
Eaton axle, loosen the bearing cap 
bolts or stud nuts until the adjusters 
and bearing cups can be moved 
easily. 

Alternately tighten the bearing 
adjusters until there is some 
backlash between the ring gear and 
pinion and there is some preload on 
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the bearings (Fig. 13). While the 
bearings are preloaded, rotate the 
ring gear several turns in each 
direction to seat the bearing rollers 
in the cups. This bearing roller 
seating is important. 

Loosen the bearing adjusters until 
they are clear of the bearing cups, 
then tighten them until they just 
touch the bearing cups. 

Install a dial indicator on the carrier 
housing with the button against the 
back face of the ring gear (Fig. 13). 
Adjust the differential end play to 
zero without preloading the 
differential bearings. 

From a zero end play and zero 
preload condition, tighten each 
bearing adjusting nut one notch to 
preload the bearings. 


FIG. 12 
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11. Mount the indicator to check the 
pinion and ring gear backlash (Fig. 
14). Check the backlash at four 
equally-spaced points on the ring 
gear. 

12. То reduce backlash loosen the 
pinion side adjuster and tighten the 
ring gear side adjuster the same 
number of notches, in order to 
maintain the preload. To increase 
backlash, perform the same 
operation in reverse. 

When moving the adjusters, the 
final movement should always be made 
in a tightening direction. For example, if 
one adjuster is to be loosened one notch, 
loosen it two notches, then tighten it 
one. This procedure makes certain that 
the adjuster is contacting the bearing 
cup, and that the cup will not shift after 
being put in service. 

13. On the Rockwell single reduction 
axle, the backlash should be set to 
the same adjustment as before 
disassembly, if the original gears are 
being used. If new gears are being 
installed, adjust to the BL marking 
on the ring gear (Fig. 11), and run a 
tooth pattern check. If the pattern is 
unsatisfactory at the marked 
setting, adjust the backlash to the 
best tooth contact pattern with the 
limits given in Specifications. 

14. On Eaton axles, adjust the backlash 
to the best tooth contact pattern 
within the limits given in 
Specifications. 


PINION BEARING PRELOAD 
ADJUSTMENT—EATON AND 
ROCKWELL AXLES 


There are two methods of checking 
pinion preload adjustment. 

In one method, the pinionand 
bearing retainer are completely 
assembled without the oil seal, and the 
pinion shaft nut is tightened to specified 
torque. The preload on the opposed, 
tapered bearings is then checked by 
measuring the torque required to rotate 
the bearings. This can be done by 
holding the bearing retainer and turning 
the pinion shaft, or holding the pinion 
shaft and turning the pinion bearing 
retainer. The suggested procedure is to 
clamp the universal joint flange in a vise, 
and wrap a strong cord around the 
pinion bearing retainer. Attach a pound 
pull scale to the cord. Note the pull 
required to keep the bearing retainer 
rotating. The pull required to start the 
retainer moving is disregarded. The 
reading on the pull-scale multiplied by 
one-half the diameter (radius) of the 
bearing retainer at the point the cord is 
wrapped (in inches) is the in-lb torque. 

Pinion bearing preload torque 


specifications for all axles are given in 
Specifications. 

Pinion bearing preload on these 
axles is adjusted by installing spacers or 
various lengths. А shorter spacer 
increases preload and a longer spacer 
decreases preload. Usually the original 
spacer is installed for a trial build-up. 
Since the original spacer has no 
identifying mark, it must be measured 
with a micrometer to determine its 
length. 

The other method of checking 
pinion bearing preload is to assemble the 
pinion and bearing retainer, except for 
the universal joint flange and pinion 
shaft nut and flat washer. A pinion 
bearing cone replacer tool is placed over 
the pinion shaft so that pressure from 
the press ram can be brought to bear on 
the tapered roller bearing cones and the 
bearing spacer. The assembly is then put 
under a press (Fig. 11). See 
Specifications at end of this part. While 
the proper pressure (in tons) is being 
applied by the press ram, check the 
torque required to rotate the pinion 
retainer (Fig. 15). Use a strong cord and 
pound pull-scale to check the torque. 

Note the pull required to keep the 
bearing retainer rotating. Disregard the 
pull required to start the retainer 
moving. The reading on the pull-scale 
multiplied by one-half the diameter 
(radius) of the bearing retainer at the 
point cord is wrapped (in inches) is the 
in-lb torque. 


RING GEAR REPLACEMENT 


If a riveted ring gear is to be 
replaced, center punch the rivet heads 
on the ring gear end of the rivets. Drill 
through the rivet heads (Fig. 16) using 
a drill 1/32 inch smaller than the rivet 
body. Press out the rivets, then remove 
the ring gear. 

Carefully examine the gear 
mounting surface and locating flange for 
high spots, which may have been caused 
by the old rivet removal. Remove any 
high spots with a flat hard stone. 

Special bolts and nuts should be 
used instead of rivets to attach the new 
ring gear to the differential case. 

On Eaton axles with riveted ring 
gears, be sure the bolts used to attach the 
new ring gear to the differential case are 
grade 8 bolts. These bolts can be 
identified by a 6-spoke marking forged 
on the head of the bolt. Torque to 
specifications. 

Place the new ring gear on the 
differential case and insert the bolts 
through the ring gear and into the case. 

The bolt heads are installed in the 
counterbore on the gear tooth side of the 
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FIG. 13 Differential End Play and 
Pre-Load Check 

Tool — 4201-C 


FIG. 14 Backlash Check 
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FIG. 15  Pinion Bearing Pre-Load 


Check 


15-01-11 


ring gear. The torque limits for these 
special bolts and nuts, apply to threads 
lubricated with engine oil. If the bolts 
and nuts are tightened while dry, add 10 
to the limits. If the threads are 
lubricated with axle lubricant subtract 
10 from the torque limits. 


REAR AXLE LUBRICATION 


The ability of any axle to deliver 
quiet trouble-free operation over a 
period of years is largely dependent 
upon the use of good quality gear 
lubricants. To insure long life for gears 
and bearings, use only gear lubricants 
specified. 

Where magnetic drain plugs are 
used, the plugs should be cleaned or 
replaced each time the lubricant is 
changed. 

All Axles Except Ford and Tandem 

Remove the rear filler hole plug. The 
lubricant should be level with the 
bottom of the hole. 

Tandem Drive Axles 

The axle must be run first, then 
allowed to stand for 5 minutes. The 
power divider and the forward rear axle 
use the same lubrication system and the 
5-minute interval allows the lubricant to 
settle to the proper levels in the power 
divider case and axle housing. After the 
5 minutes, check the lubricant level in 
the rear filler hole in the forward rear 
axle only. It is not necessary to check the 
oil level in the power divider. If the level 
is up to the bottom of the filler hole of 
the forward rear axle, the power divider 
is also adequately lubricated. If the level 
is not up to the bottom of the filler hole, 
add the necessary lubricant. Check the 
rear axle lubricant level through the rear 
filler hole. 


DRAINING 


All Axles 

Dana axles do not have a drain plug. 
The cover should be loosened or the 
removable carrier broken away from the 
housing allowing drainage. For other 
axles, use the following procedure: 

If possible, drain the lubricant when 
itis warm and it will run freely, allowing 
full drainage in minimum time. This is 
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especially desirable in cold weather. 

To drain, unscrew the plug at the 
bottom of the housing and allow 
sufficient time for all the old oil to run 
out. On tandem drive axles, it is also 
necessry to unscrew the plug at the 
bottom of the power divider for drainage 
of lubricant in the power divider. 


FILLING 


Single Reduction Axles—Ford Axle 
With the filler hole in the housing 
cover, fill to the bottom of the filler hole. 
If the filler hole is in the carrier casting, 
also fill to the bottom of the filler hole. 
To check these axles for proper 
lubricant level, the filler plug should be 
backed out slowly. If seepage occurs 
around the threads of the filler plug, the 
plug should immediately be turned back 
in to avoid any drainage. This condition 
indicates that the specified amount of 
lubricant is present in the axle. 


OTHERS 


Fill the axle through the rear filler 
hole until oil flows from the bottom of 
the hole. After filling the axle with the 
specified amount of lubricant, install the 
oil filler hole plug. 


2-Speed and Planetary Double 
Reduction Axles 

Fill the axle through the rear filler 
hole with the specified amount of 
lubricant (lubricant should be at the 
level on the bottom of the filler hole), 
then install the filler hole plug. If the 
carrier assembly oil channels are dry, 
one pint of lubricant should be added 
through the front filler hole. 
Tandem Drive Axles 

Fill both axles with the specified 
amount until the lubricant is level with 
the bottom of the rear filler hole, and 
then add the specified amount to the 
inter-axle differential power divider 
through the filler hole located in the 
inter-axle differential power divider 
case. 


Eaton D-Series Tandem drive Axles 
Fill the forward drive axle until the 
oil is level with the bottom of the filler 
hole in the rear cover. Then, add two 
pints through the forward filler hole 
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WRONG 
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FIG. 16 Removing Ring Gear 
Rivets 


located slightly offset to the right in the 
top portion of differential carrier. По 
not use the rear hole at the top of the 
differential carrier as an oil filler hole. 
Fill the rear axle in accordance with 
instructions for single reduction, 2- 
speed or planetary double reduction, 
depending on the type of axle used. 


REAR WHEEL BEARING AND 
SEAL REMOVAL AND 
INSTALLATION 


Two types of rear wheel bearing 
assemblies are used in Ford truck axles. 
In the semi-floating type axles used in 
the light series a single outer bearing is 
used, and is held in place by a retainer. 
This bearing is attached to the axle shaft 
and part of the vehicle load is carried on 
the axle shaft. Refer to Part 11-11 for 
Removal and Installation details. In the 
full floating type axle used in the heavier 
series, double tapered roller bearings are 
mounted on the axle housing. Vehicle 
load is carried on the housing and not 
the shaft. The shaft can therefore be 
removed without disturbing the bearing. 

Wheel bearings of the light Series, 
semi-floating axles are lubricated at 
assembly with a special lubricant, and 
require no further maintenance. A seal 
is installed behind the bearing to prevent 
axle lubricant leakage to the bearing. 
Replace this seal whenever the hub and 
drum are removed from the axle. See 
Part 11-11. 

On all the full-floating axle wheel 
hubs with tapered roller bearings, a seal 
is installed behind the inner bearing to 
keep the wheel bearing lubricant from 
the brake lining and brake drum. See 
Part 11-14. 


15-01-12 


GENERAL DRIVING AXLE AND DRIVE SHAFT SERVICE 


CLEANING AND INSPECTION 


INSPECTION BEFORE 
DISASSEMBLY OF CARRIER 


An inspection of the adjustments 
and parts as the carrier is disassembled 
can assist in learning the cause of the 
trouble and in determining what 
corrections are needed. 

Mount the carrier in a holding 
fixture. Wipe the lubricant from the 
internal working parts and visually 
inspect them for damage. Rotate the 
gears to see if there is any roughness 
which could indicate worn or damaged 
bearings or chipped gear. Look carefully 
at the surface of the gear teeth for any 
scoring, flaking, or signs of abnormal 
wear. 

Set up a dial indicator (Fig. 11) and 
check blacklash at several points around 
the ring gear. Backlash limits for each 
axle are given in Fig. 12. 

If no obvious misadjustment or 
damage is noted, inspect the gear tooth 
contact. Coat the gear teeth with the 
special compound furnished with each 
service ring gear and pinion (Fig. 17). 
Too fluid a mixture will run and smear. 
Too dry a mixture cannot be squeezed 
out from between the teeth. As shown in 
Fig. 18, rotate the ring gear back and 
forth (use a box wrench on the ring gear 
attaching bolts for a lever), until a clean 
tooth contact pattern is obtained. 


On the larger axles (Fig. 17), it may 
be desirable to roll a pattern by turning 
the pinion gear with a wrench on the 
pinion shaft nut. A sharper pattern will 
be obtained if a flat steel bar is held 
lightly against the ring gear to act as a 
brake. 

Certain types of gear tooth contact 
patterns on the ring gear indicate 
incorrect adjustment. А noise condition 
caused by incorrect adjustment can 
often be corrected by readjusting the 
gears. Typical patterns and the 
necessary corrections are shown in Figs. 
1 and 2. Gear tooth runout can be 
detected by an erratic pattern on the 
teeth. If ring gear runout is suspected, 
mount a dial indicator to measure the 
runout of the back face of the ring gear 
(Fig. 19). 


INSPECTION AFTER 
DISASSEMBLY OF CARRIER 


Thoroughly clean all parts. 
Synthetic seals must not be soaked or 
washed in cleaning solvents. Use only 
clean solvent to wash the bearings. Oil 
the bearings immediately after cleaning 
to prevent rusting. А visual inspection of 


A visual inspection of parts will 
detect any major wear or damage. Clean 
the inside of the carrier and carrier 
housing, before rebuilding and 
assembling the parts. Inspect individual 
parts as outlined below. 

Gears 

Examine the pinion and ring gear 
teeth for scoring or signs of excessive 
wear. The pattern taken during 
disassembly should be helpful in judging 
if gears can be reused. Worn gears 
cannot be rebuilt to correct a noisy 
condition. Gear scoring and flaking are 
the result of excessive shock loading or 
the use of an incorrect lubricant. Scored 
gears cannot be reused. 

Examine the teeth and thrust 
surfaces of the differential gears. Wear 
on the hub of the differential side gears 
can cause a chucking noise known as 
chuckle, when the vehicle is operated at 
low speeds. Wear of splines, thrust 
surfaces or thrust washers can 
contribute to excessive drive line 
backlash. 


Bearing Cups 

Check the bearing cups for rings, 
scores, galling, or erratic wear patterns. 
The pinion cups must be solidly seated. 
Check by attempting to insert a 0.0015 
inch feeler gauge between the cups and 
the bottom of their bores. 
Cone and roller Assemblies 

When operated in the cups, the cone 
and roller assemblies must turn without 
any roughness. Examine the roller ends 
for wear. Step-wear on the roller ends 
indicates the bearings did not have 
enough preload, or the rollers were 
slightly cocked. 
Differential Bearing Adjusters 

Temporarily install the bearing caps 
and test the fit of the bearing adjusters 


FIG. 17 


Rear Wheel Hub—Ford 
Semi-Floating Axle 
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in their threads. The adjusters on a 
Rockwell axle should turn easily when 
the caps are tightened to specifications. 

The faces of the adjusters that 
contact the bearing cups must be 
smooth and square. Polish these with a 
fine abrasive on a flat surface. Replace 
the adjusters or examine the threads in 
the carrier if their fit is not proper. Be 
sure the bearing caps are on the side 
they were machined to fit. 


FIG. 18 Gear tooth contact 
Pattern Check—Ford 


Tool— 4201-C 
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FIG. 19 Ring Gear runout 


Check—Typical 
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Universal Joint Flange 

Be sure the gears of the flange have 
not been damaged in removing the drive 
shaft or in removing the flange from the 
axle. The end of the flange that contacts 
the oil slinger or pinion front bearing or 
flange, must be smooth. Polish this face 
if necessary. Roughness aggravates 
backlash noises, and causes wear on the 
slinger with a resultant loss in pinion 
bearing preload. 

Pinion Retainer 

Inspect visually for damage. Be sure 
the pinion bearing cups are seated. Be 
sure there are no chips or burrs on the 
mounting flange. Clean all lubricant 
passages. If the pinion bearing cups were 
removed, examine the bores in the 
retainer carefully. Any nicks or burrs in 
these bores must be removed to permit 
proper seating of the cups. 

Carrier Housing 

Inspect visually for damage. Make 
sure the differential bearing bores are 
smooth and the threads are not 
damaged. Remove any nicks or burrs 
from the mounting surfaces of the 
carrier housing. 

Axle lubricant leakage in Dana axle 
housings, due to porosity, sand holes, or 
small cracks, can be repaired with 
metallic plastic (part C6AZ-19554-A). 

Only repairs to the cast axle housing 
and the *'puddle-welded" area of the 
axle housing is approved and should be 
repaired as outlined: 

1. Clean the surface to be repaired by 
grinding or rotary filing to a clean 
bright metal surface. Chamfer or 


undercut the hole or porosity to a 
greater depth than the rest of the 
cleaned surface. Solid metal must 
surround the hole. Openings larger 
than 1/4 inch should not be repaired 
using metallic plastic. 

Openings in excess of 1/4 inch can 
be drilled, tapped and plugged using 
common tools. Clean the repair area 
thoroughly. Metallic plastic will not 
stick to a dirty or oily surface. 

2. Mix the metallic plastic base and 
hardener as directed on the 
container. Stir thoroughly until 
uniform. 

3. Apply the repair mixture with a 
suitable clean tool, (putty knife, 
wood spoon, etc.) forcing the epoxy 
into the hole or porosity. 

4. Allow the repair mixture to harden. 
This can be accomplished by two 
methods -heat cure with a 250 watt 
lamp placed 10 inches from the 
repaired surface, or air dry for 10-12 
hours at temperatures above 50 
degrees F. 

5. Sand or grind the repaired area to 
blend with the general contour of the 
surrounding surface. 

6. Paint the surface to match the rest of 
the axle housing. 

Further information on the above 
procedure is available in Group 21, 
Part-01 in Volume II of the Truck Shop 
Manual. 

Differential Case 
Make sure the hubs where the 

bearings mount are smooth. Check the 

fit of the differential gears in the 


counterbores. Examine carefully the 
thrust surfaces, which are sometimes 
damaged when the bearings are 
removed. If the bearing assemblies do 
not seat firmly on the hubs, failure is 
certain. Be sure the mating surfaces of 
the two parts of the case and the face of 
the ring gear attaching flange are 
smooth and free from nicks or burrs. 


Ring Gear Runout 

If the ring gear runout check during 
disassembly exceeded specifications, the 
condition may be caused by a warped 
gear, a distorted or damaged case, or by 
excessively worn differential bearings. 

To determine the cause of the 
excessive runout, assemble the 
differential case without the ring gear, 
and make the checks outlined in the 
following paragraphs. 


Press the differential side bearings 
on the case hubs, and install the case in 
the differential carrier. Install the 
bearing caps and torque the cap bolts to 
specifications. Mount a dial indicator, 
and then check the runout of the case 
flange and ring gear pilot. If the runout 
does not now exceed specifications, 
install a new ring gear to the case. If the 
runout at either point is excessive, the 
gear is probably true and the condition 
is due to either the case or differential 
side bearings. 

Install new differential side bearings 
on the case hubs and install the case in 
the carrier. Check the case runout. If the 
runout is still excessive, repair or replace 
the case. 
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SPECIFICATIONS 


REAR AND FRONT DRIVING AXLE LUBRICANT CAPACITIES 


Single-Speed Axle 
Approximate Capacity (Pints) © 


Dana 44-6CF & 44-6CFHD 


(Front Axles) 3-3/4 © 


3 
Rockwell Н-170 @ 26-1/2 
[RowwelF0S75 OG | 3 | 1078 | 


© Quantities listed are approximate. Axle should be filled until lubricant 
is level with bottom of filler hole with vehicle in normal operating 
position 

@ F-250 4-Wheel Drive 

© F-100 4-Wheel Drive 


Two-Speed Axle 
Approximate Capacity (Pints) © 


Make and Model | U.S. Measure | Imperial Measure 
Eaton 15201 © © 14-1/8 
Eaton 16244 © © 22-1/2 18-3/8 


7 
a 


Rockwell RT-341-A © 
© 4-Wheel Drive 

@ Add one pint of lubricant to front filler in carrier assembly when new 
of reconditioned drive unit is installed. This quantity is included in the 
Capacities shown. 

If hubs have been removed an additional 1/2 pint of axle lubricant 
must be added Add lubricant through the axle vent. 

1f hubs have been removed an additional 1 pint of axle lubricant must 
be added. Add lubricant through the axle vent. 

If hubs have been removed an additional 1-1/2 pints of axle lubricant 
must be added. Add lubricant through the axle vent. 

Fill to bottom of Filler hole. 


o o © © 


Ail locking front axles add 2 oz. Friction Modifier EST-M2C118-A. 
All locking rear axles add 4 oz. Friction Modifier EST-M2C118-A. 


TANDEM AXLES REAR AND FRONT DRIVING AXLE LUBRICANT CAPACITIES 


Approximate Capacity (Pints) С) 
Make and Model U.S. Measure Imperial Measure 


Eaton 30DSC © Forward 23-3/8 
300ТС, 30DPC Rearward 22-1/2 
Power Divider 1-5/8 
Furward 27 
Rearward 26-3/4 


Eaton 34DSC 
34DPC, 340ТС 
34DSE, 34D TE 
34DPE © 
Eaton 3505С 
38D TC, 38DSE, 
38DPE 6 


Power Divider 1-5/8 
Forward 
Rearward 


Power Divider 
CQ Add two pints of lubricant to the inter-axle differential housing in 
addition to the specified amount when a new or reconditioned drive 
unit is installed. 
(I! hubs have been removed an additional 1/2 pint of axle lubricant 
must be added. Add lubricant through the axle vent. 


| ake omota fare Ree 
Eaton 42DPB, Forward 29 24 
420PD © Rearward 
Rockwell SL HD Forward 
@ Rearward 
Power Divider 
Rockwell SHHD Forward 
© Rearward 
Power Divider 
Rockwell SOHD Forward 
© Rearward 
Power Divider 


© If hubs have been removed an additional 1 pint of axle lubricant must 
be added. Add lubricant through the axle vent. 

© If hubs have been removed an additional 1-1/2 pints of axle lubricant 
must be added. Add lubricant through the axle vent. 
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REAR AXLE IDENTIFICATION 


02,03,04,05,08 Rockwell Tandem 
09,10,11,12,17,18 Single Speed 
E d Single Reduction 
Locking Axle B8,89,H 1,H2,H3 Eaton Tandem AC,BC,CC,DC,EC,FC,GC,HC 
Dana Single Speed |31,33,35,36 Single Speed GF,HF,IF,KF 
24,25,37,38 Single Reduction LF,JF,BF,CF,DF,EF,FF 
22,23,27,28,36 F1,G1,A1,B1,H1,C1 
Dana Single Speed C1,C3,C5,C6 01,E1,J1,K1 
B4,C7,C8 Eaton Tandem BN,CN,ON,EN,FN 
D7 Single Speed GN 


Rockwell Single Speed | 30,32,34 Double Reduction AR,BR,CR,DR,ER,FR 
Single Reduction 41,42,44 
62,64,66 
H1,H2,H3,H4,H5,H6,H7,H8,H9 
52,53,54,55 
Eaton Single Speed — |GG,AG,BG,HG,CG,DG,EG,FG Eaton Tandem AW,BW,DW,KW,IW 
Single Reduction AK,FK Two Speed FW,GW,HW 
OK,GK,EK,8K,CK Single Reduction 
DQ,CQ Eaton Tandem 
EQ,FQ,GQ,HQ,IQ Two Speed 
Eaton Two Speed ET E2,E3 Double Reduction 
Single Reduction F1,F2,F3 Eaton Tandem 
BB,CB,HB Three Speed 
DB,FB,GB,EB i 
BH,CH,DH Eaton Tandem 
EH,FH,GH,HH Three Speed HT,AT,BT,IT 34D TC-3 
EP,GP,AP,HP,BP,CP,DP,EP Double Reduction 
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PART 15-05 Integral Carrier Axle-Dana 


Applies To Econoline E300, F-250-350 and P-Series 350-400 


COMPONENT INDEX 


AXLE SHAFT 
End Play Check 


DESCRIPTION 


DIFFERENTIAL (Complete) 
Cleaning and Inspection 


DIFFERENTIAL BEARINGS 
Cleaning and Inspection 
End Play Measurement 
Preload Adjustment 


DESCRIPTION 


F-250-F-350, E-300, P-350-P-400 
AXLES DANA 


Four models of Dana rear axles are 
used in regular production or are 
available as options on the light trucks. 

The regular Model 60 2-pinion full- 
floating rear axle is used on the F-250 4 
x 2 and 4 x 4 trucks, with standard and 
limited-slip types available. The Model 
60 is also used on the P-350, with or 
without limited-slip differential. 

Model 60-3E is used on Econoline 
E-300. 

The Model 70 4-pinion full-floating 
rear axle is used on the F-350. It is also 
used on the P-350 and P-400. 

This model 70 is of two piece case 
design and is used for limited slip 
applications. 

Another model 70 axle of 2 pinion 
design has a one piece case and is used 
for conventional applications. For this 
axle, follow model 60 service 
procedures. 

For identification and application of 
the model 70 axles refer to Fig. 1. 

The above axles are of the integral 
carrier-housing, hypoid gear type, in 
which the centerline of the drive pinion 
is mounted below the centerline of the 
ring gear (Fig. 2). 


PINION 


COMPONENT INDEX 


Depth Adjustment 

Depth Gauge Assembly 
Disassembly and Overhaul 
Shim Pack (Thicknesses) 


REAR AXLE 


Removal and Installation 


RING GEAR 


Backlash Adjustment 
Cleaning and Inspection 


SPECIFICATIONS 


2-Pinion Design 4-Pinion Design 


D2TA-GZA DOTA-CB 
DOTA-CO 
DOTA-BZ 


DOTA-BT 


02ТА-НАА 
02ТА-НСА 
D2TA-HDA 


FIG. 1 


The integral pinion gear and shaft is 
supported by two opposed tapered roller 
bearings which are assembled in the 
forward side of the carrier housing. 
Pinion locating shims, installed between 
the rear bearing cup and the cup seat, 
control the drive pinion depth 
adjustment. The pinion bearing preload 
is controlled by shims located between 
the pinion front bearing and the 
shoulder on the drive pinion shaft. 

The differential case assembly is 
supported by two opposed tapered roller 
(side) bearings and cups, which are 
retained in the housing by removable 
caps. Shims, installed between each 
differential side bearing and the 
shoulder on the case, perform three 
functions: they take up the differential 
case side clearance; they adjust the 


Usage 


F-350 
F-350 
F-350 
P350/P400 
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Axle Identification and Application 


backlash between ring gear and pinion; 
and they establish differential side 
bearing preload. 

A cover on the rear of the carrier 
housing provides access for inspection, 
removal and installation of the 
differential assembly and drive pinion. 
A metal tag, stamped with the gear ratio 
plus the number of teeth on the ring gear 
and pinion, is secured to the housing by 
one of the cover bolts. 

Vehicles equipped with limited-slip 
differential assemblies will have the 
letters L-S stamped on the metal tag. 

Models 60, 60-3E and 70 (Fig. 2) 
have full-floating axle shafts, meaning 
that loads are borne by the axle housing 
and the shafts can be removed without 
disturbing the wheel bearings, which are 
double tapered roller bearings. 
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ADJUSTMENTS 


Axle shafts, wheel hubs, wheel hub 
bearings, and the wheel hub grease seals 
can be replaced without removing the 
differential assembly from the axle 


housing or the rear axle assembly from 
the vehicle. 

The axle shafts, wheel hub, bearing 
and grease seals may be replaced, 


lubricated, or adjusted as outlined in 
Part 11-14. 


REMOVAL AND INSTALLATION 


REAR AXLE 


Removal 

1. Loosen the wheel stud nuts and the 
axle shaft retaining bolts. 

2. Disconnect the rear shock absorbers 
from the rear axle, and unclamp the 
rear stabilizer bar. Then raise the 
rear end of the vehicle frame until 
the weight is off the rear springs. 
Place safety stands under the frame 
in this position. 

3. Disconnect the flexible hydraulic 
line at the frame and disconnect the 
axle vent hose at the axle 
connection. 

4. Disconnect the parking brake cable 
(if so equipped) at the equalizer, and 
remove the cables from the cable 
support brackets. 

5. Disconnect the drive shaft from the 
rear U-joint flange. 


6. Remove the nuts from the spring 
clips (U-bolts), and remove the 
spring seat caps. 

7. Rollthe axle from under the vehicle, 
and drain the lubricant. Remove the 
wheels. Mount the axle in a work 
stand. To remove axle shafts, hubs 
and drums refer to Group 11, Part 
14. 

Installation 

1. Apply a coating of ESA-M1C75-B 
lubricant to the lip surface; then, 
replace the hub inner grease seal. 
Refer to Group 11, Part 14 for hub 
and bearing installation; (use new 
axle shaft gaskets) then, install the 
axle shafts through the housing ends 
so that they will spline to the 
differential side gears. Install the 
shaft retaining bolts and 
lockwashers. 

2. After installing rear wheels, roll the 


axle assembly under the vehicle. 

3. Install the spring clips (U-bolts) and 
spring seat caps. Torque the nuts to 
165-185 ft-lbs. 

4. Connect the rear shock absorbers, 
and clamp the stabilizer bar in 
position. 

5. Lower the vehicle to the floor. 
Connect the drive shaft to the rear 
universal joint flange. 

6. Connect and adjust the parking 
brake cables (if so equipped). 

7. Connect the hydraulic brake hose 
and bleed the brakes. Also connect 
the axle vent hose to the axle fitting. 

8. Fill the axle with the proper grade 
and amount of lubricant. 


DISASSEMBLY AND ASSEMBLY 


PINION, DRIVE GEAR AND 
DIFFERENTIAL REPAIR 


Except for the overhaul procedures 
on the differential case itself, the 
overhaul procedures given here apply to 
both the conventional, locking and 
limited-slip differential axles. Overhaul 
procedures for the limited-slip 
differential case assembly are given in 
Part 15-42. 

Disassembly 

1. Remove the rear axle from the 
vehicle as outlined in Removal and 
Installation. 

2. Clean around the differential 
housing cover, and remove it. 
Discard the cover gasket. Remove 
the differential bearing caps. 

3. Install the housing spreader Tool 
4000-D, or Tool 4000-C (Fig. 3), 
making sure the tool hold-down 
clamp screws are tight if Tool 4000- 


C is used. Spread the housing until 
the differential assembly can be 
forced out with a small pry bar. Do 
not spread the housing more than 
0.020 inch to remove the differential 
assembly. Loosen the spreader 
thread immediately after lifting out 
the differential assembly to prevent 
springing the housing. 

4. If the differential bearings are to be 
removed use T53T-4221-C. 

A shim pack will be found behind 
each differential bearing cone. These 
shim packs control differential bearing 
preload and pinion and ring gear 
backlash. When the differential bearing 
cones are removed, these shim packs are 
usually damaged by the puller jaws and 
should be replaced with new shims. 
Measure each shim pack, shim by shim, 
and write down the total thickness and 
location of each pack. 

If the axle is equipped with a 
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FIG. 3 Spreading Axle Housing 
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limited-slip differential, see part 15-42 

for service procedures. 

5. Remove the ring gear from the 
differential case. With a punch, 
drive out the differential pinion shaft 
locking pin. remove the differential 
pinion shaft (Fig. 4), differential 
pinions, and thrust washers. 
Remove the side gears and thrust 
washers. Rotate the side gears to 
permit the pinion gears to turn to the 
opening of the case. 

6. If the pinion rear bearing cone is to 
be replaced, use the type of tool 
shown in Fig. 5. 

7. Attach a slide hammer puller tool to 
the pinion outer bearing cone and 
remove the bearing cone, slinger, 
and oil seal from the housing. 

8. Clean and inspect the axle parts as 
given in Part 15-01. 


ASSEMBLY OF CONVENTIONAL 
DIFFERENTIAL 


1. Lubricate; then install the side gears 
and thrust washers, pinions and 
thrust washers,and the pinion shaft 
in the differential case. To do this 
easily; assembly the side gears and 
thrust washers, hold them in place, 
then position the pinion gears to 
hold the side gears in place. Install 
the differential shaft locking pin. 
Peen metal of the case over the pin 
to lock it in place. 

2. Install the ring gear on the 
differential case, and torque the 
attaching bolts to specification. 


DIFFERENTIAL BEARING END 
PLAY MEASUREMENT 


1. Press the differential bearings onto 
the case without shims (Fig. 6). The 
bearing must bottom on the case 
shoulder. 

2. Place the cups on the differential 
bearings and install the assembly in 
the housing. Install the bearing caps 
and tighten the cap bolts just enough 
to keep the bearing caps in place. 
Make sure that the letters stamped 
on the caps are the same as those 
stamped on the carrier. 

3. Mount a dial indicator on the axle 
housing, with the indicator button 
against the ring gear (Fig. 7). 

4. Pry the differential assembly away 
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FIG. 4 Removing Pinion Shaft 
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from the dial indicator, using a 
screwdriver between the bearing cup 
and the case, and set the indicator at 
zero. Pry the differential assembly 
toward the indicator (Fig. 8) and 
note the indicator reading. This 
reading indicates the amount of 
shims needed behind the differential 
side bearings to take up the total 
clearance between the differential 
bearing cups and the case. Record 
this reading. 

5. Remove the bearing caps and lift the 
differential assembly from the 
housing. Do not install shims under 
the differential bearings at this time. 
The total-clearance reading 
obtained in the above step must be 
integrated with a second reading to 
be obtained after the pinion has been 
installed and pinion depth has been 
adjusted. The two readings are used 
to calculate the shim thickness 
necessary to obtain proper 
differential bearing pre-load and 
ring gear backlash, as well as end 
play adjustment. 


DRIVE PINION INSTALLATION AND 
DEPTH ADJUSTMENT 


If the pinion bearing cups were 
removed, install them as shown in Fig. 
9. 

As in all other axles, two separate 
adjustments affect pinion and ring gear 
tooth contact. They are pinion depth 
(location) and backlash. On all other 
truck axles, the locating shim pack is 
installed between the pinion retainer 
and the carrier. On Dana axles, the 
pinion locating shim pack is installed 
between the pinion rear bearing cup, 
and the carrier housing (Fig. 10). 
Therefore, adding shims moves the 
pinion toward the ring gear; removing 
shims moves the pinion away from the 
ring gear. 

Estimated Shim Pack 

If the original gear set is being 
installed, install the pinion with the 
original shim pack and check the pinion 
location with a depth gauge. 

If the ring gear and pinion is being 
replaced, note that the original factory 
installed (pinion locating) shim is of the 
correct thickness to adjust for individual 
variations in both the carrier housing 
dimension and in the original gear set 
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dimension. Therefore, to estimate the 

correct shim thickness for the new gear 

set to be installed, follow these steps: 

1. Measure the thickness of the 
original pinion locating shim with a 
micrometer. 

2. Note the shim adjustment number 
on both the old pinion and the new 
pinion. Each pinion gear is marked 
with an adjustment number such as 
the marking in Fig. 11, Part 15-01. 

Refer to specifications for the 
correct amount of shim thickness 
change. The amount that is shown under 
the new pinion shim adjustment number 
and in line with the old pinion number is 
the amount of change that should be 
made to the original shim pack was 
made to the original shim thickness. 

If the old pinion is marked 4, for 
example, and the new pinion is marked 
-2, the table indicates that 0.006 inch of 
shim stock should be added to the 
original shim pack. 

If the original shim pack was not 
lost or if a new axle housing is being 
installed, substitute a nominal 0.030 
inch shim for the original, and repeat 
the foregoing steps for a trial build-up. 

If any further shim change is 
necessary, it will be indicated in the 
depth gauge check. 

А new ring gear and pinion should 
always be installed in an axle as a 
matched set (never separately). Be sure 
that the same matching number appears 
on both the drive pinion and the ring 
gear. Note the number S55 in Fig. 11, 
Part 15-01. 

Install the pinion with the estimated 
shim pack, and check the pinion 
location with a depth gauge as outlined 
in the following procedure. 


Depth Gauge Check 

1. Install the pinion locating shim pack 
and pinion bearing cups. Refer to 
Specifications for proper tool 
application. 

2. Press the rear bearing onto the 
pinion shaft. 

3. Position the pinion and rear bearing 
assembly by inserting it from the 
inner side of the axle housing. 
Position the front bearing cone 
(without preload shim pack) and the 
universal joint flange on the pinion 
shaft. Press all these parts into place 
under a press or with a flange 
replacer tool. 

4. Install the pinion shaft flat washer 
and nut, and torque the nut until 
pinion bearing preload is between 
20-40 in-Ibs. As the nut is torqued, 
rotate the pinion shaft in both 
directions to seat the bearing rollers. 
If required, add or subtract shims to 
obtain 20-40 in-Ibs. Torque the nut 
to specifications. 
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FIG. 7 Checking Differential End Play—First Step 


5. Check the pinion bearing preload 
(Fig. 11). Disregard the torque 
required to start the pinion rotating. 
The specified torque of 10 to 30 in- 
Ibs refers to the torque required to 
keep the pinion rotating after it has 
been started. 

After the pinion is installed in the 
housing and the bearing preload is 
within limits, check the depth setting 
(actual assembly dimension) with the 
gauge shown in Fig. 12. 

Place the gauge shaft and discs in the 
differential bearing pockets and securely 
tighten the bearing caps. 

6. Attach the dial indicator to its 
holder and place it on the higher 
step of the gauge block. Place the 
gauge block squarely on the pinion 
gear and squarely against the gauge 
shaft. 


FIG. 8 Checking Differential End Play—Final Step 
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FIG. 9 Installing Pinion Bearing 
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7. With the indicator button resting оп 
the proper step of the gauge block, 
set the dial face to read zero. Swing 
the indicator (Fig. 12) to the highest 
point on the gauge shaft and note the 
reading at the highest point. The 
highest point on the gauge shaft is 
the point of highest indicator 
reading while the indicator hand is 
moving clockwise. When the hand 
reverses and starts moving 
counterclockwise, the highest point 
has been passed. 

The indicator reading at the highest 
point on the gauge shaft shows the 
actual assembly dimension with 
reference to the nominal assembly 
dimension. The nominal assembly 3.125 
inches for Models 60 and 60-3E, and 
3.500 inches for Model 70 axle. The 
nominal dimension is the distance from 
the ground surface on the pinion gear 
rear face to the centerline of the ring 
gear. The highest point on the installed 
gauge shaft is exactly 1/2 inch higher 
than the ring gear centerline. The 
installed gauge block step heights are 
exactly 1/2 inch greater than the 
nominal assembly dimensions for each 
axle. 

When the gauge block is resting on 
a zero-marked pinion installed exactly 
at the nominal assembly dimension, the 
top of the gauge block and the highest 
point on the gauge shaft are exactly the 
same distance from the pinion gear rear 
face. In this case, the indicator, having 
been set at zero on the gauge block, will 
read zero when moved to the highest 
point on the gauge shaft. A plus or 
minus reading on the indicator at the 
highest point on the gauge shaft 
indicates, therefore, that the actual 
assembly dimension is not the same as 
the nominal assembly dimension. The 
plus and minus indicator readings are 
translated directly into plus and minus 
variations from the nominal assembly 
dimension. 

The indicator reading at the highest 
point on the gauge shaft must 
correspond with the pinion gear 
marking, if the actual assembly 
dimension is correct. For example, a 
pinion marked minus 3 is installed at the 
proper depth when the indicator reads 
minus 3 at the highest point on the 
gauge shaft. Likewise, a pinion marked 
plus 3 is installed at the proper depth 
when the indicator reads plus 3 at the 
highest point on the gauge shaft. 

A plus reading (clockwise from 
zero) at the highest point on the gauge 
shaft with a zero-marked pinion, means 
that the actual assembly dimension is 
too great in the amount of the plus 
reading. To correct, add shims in 
thousandths of an inch that correspond 
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REAR BEARING 


FIG. 10 


to the plus reading. For example, an 
indicator reading of plus 10 with a zero- 
marked pinion means that 0.010 inch in 
shims must be added to the rear bearing 
cup pack. The addition of shims will 
move the pinion gear closer to the ring 
gear and decrease the actual assembly 
dimension (Fig. 10). 

Likewise, a minus reading 
(counterclockwise from zero) at the 
highest point on the gauge shaft with a 
zero-marked pinion, means that the 
actual assembly dimension is deficient in 
the amount of the minus reading. To 
correct, remove shims in thousandths on 
an inch equal to the minus reading. This 
will increase the actual assembly 
dimension. 

Whenever the pinion rear bearing 
cup shim pack is changed, install the 
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Ріпіоп and Ring Gear Tooth contact Adjustments 


pinion and recheck the pinion depth. 

8. After the pinion depth has been 
adjusted and checked, remove the 
universal joint flange and front 
bearing. Add or subtract from the 
original front pinion bearing preload 
shim pack, the same amount in 
thousandths of an inch that was 
added or subtracted from the shim 
pack behind the rear bearing cup 
(Fig. 10). Install the bearing preload 
shim pack, the outer bearing, the 
universal joint flange, washer and 
nut. Torque the flange nut to 250- 
270 ft-lbs on all models. 

9. Check the pinion bearing preload 
(Fig. 11). The preload should be 20- 
40 in-lbs. Add shims to decrease 
preload and remove shims to 
increase preload. 


FIG. 11 
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If the original Беагіпр preload shim 


pack has been lost, or there is reason to 
believe that it was not correct, install a 
0.065 inch shim pack for a trial build- 
up. Check the pinion bearing preload 
and adjust as necessary to obtain 20-40 
in-lbs preload. 


10. When the pinion bearing preload is 
correct, remove the universal joint 
flange. Install the oil slinger on the 
outer side of the front pinion bearing 
and install the grease seal. Refer to 
Specifications for the proper seal 
installer tool. 


DIFFERENTIAL BEARING 
PRELOAD AND RING GEAR 
BACKLASH ADJUSTMENT 


Refer to the reading taken in step 4 
under Differential Bearing End Play 
Measurement. This reading (taken 
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before the pinion was installed) 
represents the total clearance 
between the differential side bearing 
cups and the case. 

Again install the differential 
assembly in the housing (this time 
with the pinion installed), and 
tighten the bearing caps lightly. 
Install the dial indicator with the 
button against the back face of the 
ring gear. Move the differential and 
ring gear assembly tight against the 
pinion gear, and then set the dial 
indicator to zero. Move the 
differential and drive gear assembly 
toward the indicator, and note the 
reading. 

This reading indicates the amount of 
shims necessary to take up the 
clearance between the bearing cup 
and the case at the ring gear side of 
the differential assembly. Subtract 
this reading from the previously 
recorded total reading to obtain the 
amount of shims necessary to take 
up the clearance between the bearing 
cup and the case at the pinion side 
of the differential. Increase this 
pinion-side shim pack by an 
additional 0.015 to 0.020 inch in 
order to provide correct bearing 
preload and backlash. EXAMPLE 
(Fig. 13): Total clearance previously 
recorded....0.070 inch Less reading 
in foregoing step 2 (Amount of 
shims necessary to take up clearance 
at ring gear side)....0.038 inch Shims 
necessary to tatake up clearance at 
pinion side-0.032 inch Plus 0.015 
inch shims for preload and 
backlash....0.015 inch Total amount 
of shims at pinion side....0.047 inch. 


FOR MODEL 70 USE 
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Remove the bearing caps, and lift 
the differential assembly from the 
housing. Remove the differential 
side bearings, and install the proper 
amount of shims on each side of the 
differential case. Press the side 
bearings onto the case until they are 
firmly seated against the shims. 
Install the housing spreader, spread 
the housing not more than 0.020 
inch, and install the differential 
assembly. Install the bearing caps, 
and remove the spreader. Install and 
torque the cap bolts to specification. 
Install a dial indicator to check the 
backlash at four equally spaced 
points around the ring gear. The 
backlash must be held to 0.004- 
0.009 inch and cannot vary more 
than 0.002 inch between positions 
checked. If the backlash does not fall 
within these specifications, change 
the shim packs behind both 
differential side bearings, as 
required. 

Check gear tooth contact pattern as 
given in Part 15-01. 

Position a new gasket on the rear 
face of the axle housing, and install 
the rear cover and ratio 
identification tag. Torque the cap 
screws to 30-40 ft-Ibs. 

Place new gaskets on the axle shafts, 
and install the axle shafts. Install the 
retaining bolts and lockwashers. 
Torque the bolts to 60-70 ft-lbs. 
Install he rear axle on the vehicle as 
outlined in Adjustments under Rear 
Axle Installation. 
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FIG. 13 Differential Bearing Preload and Ring Gear Backlash Adjustment 


15-05-09 INTEGRAL САККІЕК AXLE—DANA 15-05-09 


SPECIFICATIONS 


DRIVE PINION ADJUSTING SHIM THICKNESS CHANGES-DANA 


Old Pinion New Pinion Marking 
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+0.002 +0.001 -0.001 0.002 -0.003 -0.005 
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DANA AXLE ADJUSTMENTS 


Axle Model 
Description 60 & 60-3E Description 60 &60-3E [70 


Inch 
Pinion Bearing Preload 20-40 in-Ibs 20-40 in-los 


Backlash Between Ring Gear and (0 004-0.009 
Pinian 


Backlash Maximum Variation 
Between Teeth 


Axle Model Axle Model 
Description EPA Description 
Pinion Shaft Nut 250-270 250-270 Oil Filler Plug 


Ж; 
15-20 
30-40 30-40 


СЕ2174-С 


Ditferential Bearing Cap Bolts |80400 | 90 80-90 
Ring Gear АПасһіпу Bolts uu 115 110-115 
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PART 15-10 Removable Carrier Axle—Ford 


AXLE HOUSING 
Removal and Installation 


AXLE SHAFTS 


RING GEAR 


DIFFERENTIAL CASE 


Removal and Installation 
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Removal and Installation ..... 


DIFFERENTIAL BEARINGS AND 
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Disassembly and Overhaul ..... 
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Disassembly and Overhaul ..... 


Removal and Installation ...... 
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PINION AND PINION RETAINER 
Disassembly and Overhaul 
Removal and Installation 

PINION OIL SEAL 
Removal and Installation 

PINION SPACER (COLLAPSIBLE) 

Checking Preload 

Checking End Play 


RING GEAR 


DESCRIPTION AND OPERATION 


DESCRIPTION 


The Ford conventional rear axle 
(Fig. 1 and Fig. 2) is used on the F-100, 
Bronco and Econoline (E-100 and E- 
200) Series. If a limited-slip differential 
is desired on a F-100 truck, a Traction- 
Lok (See Part 15-05) differential is 
available as optional equipment. 

The rear axle is of the banjo housing, 
hypoid gear type, in which the 
centerline of the pinion is mounted 
below the centerline of the ring gear 
(Fig. 1). 

The pinion gear and the pinion 
bearings are assembled in a pinion 
retainer which is bolted to the carrier. 
The pinion is straddle mounted; that is, 
it is supported by bearings both in front 
of and to the rear of the pinion gear. 
Two opposed tapered roller bearings 
support the pinion shaft in front of the 
pinion gear A straight roller (pilot) 
bearing supports the pinion shaft at the 


rear of the pinion gear. Pinion and ring 
gear tooth contact is adjusted by adding 
or removing shims from between the 
pinion retainer and the carrier housing. 

The differential assembly is 
mounted on two opposed tapered roller 
bearings, which are retained in the 
carrier by removable caps. The entire 
carrier assembly is bolted to the axle 
housing. 

Ball bearing assemblies (rear wheel 
bearings) are pressed onto the outer 
ends of the axle shafts and set in the 
outer ends of the axle housing. These 
bearings support the semi-floating axle 
shafts at the outer ends. The inner ends 
of the shafts spline to the differential 
side gears. Bearing retainer plates hold 
the shafts in the housing. The left and 
right axle shafts are not interchangeable, 
the left shaft being shorter than the 
right. 

A metal tag stamped with the model 
designation and gear ratio is secured to 


Disassembly and Overhaul 
SPECIFICATIONS 
UNIVERSAL JOINT FLANGE 

Removal and installation 
WHEEL BEARINGS AND SEALS 

Removal and Installation 


all Ford-produced axles under one of 
the carrier-to-housing bolts (Fig. 3). It is 
important to use the model designation 
for obtaining the correct replacement 
parts. 


REAR AXLE SHAFT, WHEEL 
BEARING AND OIL SEAL 
REMOVAL AND INSTALLATION 


The rear axle shafts, wheel bearings, 
and oil seal can be replaced without 
removing the differential assembly from 
the axle housing. 

Synthetic wheel bearing seals are 
used. Removal and insertion of rear axle 
shafts must be performed with caution. 
The entire length of the shaft (including 
spline) up to the seal journal must pass 
through the seal without cutting of the 
seal element during axle removal or 
installation will result in early seal 
failure. Synthetic seals must not be 
cleaned, soaked, or washed in cleaning 
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FIG. 1 Rear Axle—Ford 
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FIG. 2 Rear Axle—Ford—Disassembled 
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solvents. Removal of the wheel bearings 

makes them unfit for further use. 

l. Remove the wheel and tire from the 
brake drum. 

2. Remove the nuts that secure the 
brake drum to the axle flange, and 
then remove the drum from the 
flange. 

3. Working through the hole provided 
in each axle shaft flange, remove the 
nuts that secure the wheel bearing 
retainer plate. Then pull the axle 
shaft assembly out of the axle 
housing (Fig. 4). The brake backing 
plate must not be dislodged. Install 
one nut to hold the plate in place 
after the axle shaft is removed. 

4. If the rear wheel bearing is to be 
replaced, loosen the inner retainer 
ring by nicking it deeply with a cold 
chisel in several places (Fig. 5). It 
will then slide off easily. Never use 
heat to do this. To do so will weaken 
the parts. 

5. Remove the bearing from the axle 
shaft with the tool shown in Fig. 7. 

6. Whenever a rear axle shaft is 
replaced, the oil seal must be 
replaced. Remove the seal with Tool 
1175-AB and a slide hammer (Fig. 
6). 

7. Inspect the machined surface of the 
axle shaft and the axle housing for 
rough spots or other irregularities 
which would affect the sealing 
action of the oil seal. Check the axle 
shaft splines for burrs, wear or 
damage. Carefully remove any burrs 
or rough spots. Replace worn or 
damaged parts. 

8. Lightly coat wheel bearing bores 
with axle lubricant. 

9. Place the retainer plate on the axle 
shaft, and press the new wheel 
bearing on the shaft with the tool 
shown in Fig. 7. Do not attempt to 
press on both the bearing and the 
inner retainer ring at the same time. 

10. Using the bearing installation tool 
(Tool 1225-DA) press the bearing 
inner retainer ring on the shaft until 
the retainer seats firmly against the 
bearing. Never use heat to do this. 
To do so will weaken the parts. 

11. Install the new oil seal with tools 
shown in Fig. 8. Wipe a small 
amount of oil-resistant sealer on the 
outer edge of the seal before it is 
installed. Do not put sealer on the 
sealing lip. 

12. Place a new gasket between the 
housing flange and the backing 
plate, and then carefully slide the 
axle shaft into the housing so that 
the rough forging of the shaft will 
not damage the oil seal. Start the 
axle splines into the side gear, and 
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FIG. 4 Removing Axle Shaft 
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FIG. 5 Removing Rear Wheel 
Bearing Retainer Ring 
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FIG. 6 Removing Rear Wheel 
Bearing Oil Seal 


push the shaft in until the bearing 
bottoms in the housing. 

13. Install the bearing retainer plate and 
the nuts that secure it. Torque the 
nuts to specifications. 

14. Install the brake drum and the drum 
attaching (tinnerman) nuts. 
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FIG.8 Instolling Reor Wheel 
Bearing Oil Seal 


15. Install the wheel and tire on the 
drum. 
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DRIVE PINION OIL SEAL 
REMOVAL AND INSTALLATION 


COLLAPSIBLE SPACER 


Synthetic seals must not be cleaned, 
soaked or washed in cleaning solvent. 

The drive pinion oil seal can be 

replaced without removing the 
differential carrier assembly from the 
axle housing. 
1. Raise the vehicle and install safety 
stands. Remove both rear wheels 
and brake drums. 
Make scribe marks on the drive 
shaft end yoke and the axle U-joint 
flange to insure proper position of 
the drive shaft at assembly (Fig. 9). 
Disconnect the drive shaft from the 
axle U-joint flange. Be careful to 
avoid dropping the loose universal 
joint bearing cup. Hold the cups on 
the spider with tape. Mark the cups 
so that they will be in their original 
position in relation to the flange 
when they are assembled. Remove 
the drive shaft from the transmission 
extension housing. Install an oil seal 
replace tool in the transmission 
extension housing to prevent 
transmission fluid leakage. Refer to 
the transmission Group for the 
appropriate tool. 

3. Install an in-lb torque wrench on the 
pinion nut. Record the torque 
required to maintain rotation of the 
pinion shaft through several 
revolutions. 

4. Scribe the pinion shaft and the U- 
joint flange inner surface for 
assembly realignment. While 
holding the flange with the tool 
shown in Fig. 10 remove the integral 
pinion nut and washer. 
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FIG. 9 Drive Shaft-to-U-Joint 
Connections 


5. Clean the pinion bearing retainer 
around the oil seal. Place a drain pan 
under the seal, or raise the front of 
the vehicle higher than the rear. 

6. Using the tool shown in Fig. 11, 
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remove the U-joint flange. 

7. Using the tool shown in Fig. 12, 

remove the drive pinion oil seal. 

Clean the oil seal seat. 

9. Coat the outer edge of the new seal 
with a small amount of oil resistant 
sealer. Do not put any of the sealer 
on the sealing lip. Install the seal in 
the retainer, using the applicable 
tool shown in Fig. 13. 

10. Check splines on the pinion shaft to 
be sure they are free of burrs. If 
burrs are evident, remove them by 
using a fine crocus cloth, working in 
a rotational motion, then wipe clean. 
Apply a small amount of lubricant 

to U-joint splines. 

11. Install the U-joint flange using the 
tool shown in Fig. 14. 

12. Install a new integral nut and 
washer on the pinion shaft. (Apply a 
small amount of lubricant on the 
washer side of the nut). 

13. Hold the flange with the tool shown 
in Fig. 10 while the nut is being 
tightened. 

14. Tighten the pinion shaft nut, 
rotating the pinion occasionally to 
insure proper bearing seating, and 
take frequent preload readings until 
the preload is at the original 
recorded reading established in Step 
3; 


со 


Tool -T57L-4851- A Е1485-А 


FIG. 10 Removing Ріпіоп Shaft Nut 


15. After original preload has been 
reached, tighten the pinion nut 
slowly, until an additional preload of 
8 to 14 in-lb over the original 
reading is reached. (The preload 
should not exceed 8 to 14 in-Ib over 
the original reading, or bearing 
failure may result). 


Tool —753T-4851-A 
(ALTERED) 


FIG. 11 Removing U-Joint Flange 
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Тоо1-Т581.-4676-А 
or 4676-F 


FIG. 13 Installing Pinion Seal 


Under no circumstances should the 
pinion nut be backed off to lessen 
preload. If this is done, a new pinion 
bearing spacer must be installed. In 
addition, the U-joint flange must never 
be hammered on, or power tools used. 
16. Remove the oil seal replacer tool 

from the transmission extension 

housing. Install the front end of the 


Tool — 4858-E 


E 1197-D 


FIG. 14 Installing U-Joint Flange 
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drive shaft оп the transmission 
output shaft. 

17. Connect the rear end of the drive 
shaft to the axle U-joint flange, 
aligning the scribe marks made on 
the drive shaft end yoke and the axle 
U-joint flange (Fig. 9). 

18. Check the lubricant level. Make 
Sure the axle is in running position. 
Add whatever amount of specified 
lubricant is required to reach the 
lower edge of the filler plug hole if 
the filler hole is in the cover. 

If the filler hole is in the carrier 
casting, the lubricant level should be at 
the bottom of the filler hole. 

19. Install the brake drum and the drum 
attaching nuts. 

20. Install the wheels and tires on the 
drums. 


SOLID SPACER 


The drive pinion oil seal can be 
replaced without removing the 
differential carrier assembly from the 
axle housing. 

1. Make scribe marks on the drive 
shaft end yoke and the axle U-joint 
flange to insure proper position of 
the drive shaft at assembly (Fig. 9). 
Disconnect the drive shaft from the 
axle U-joint flange. Be careful to 
avoid dropping the loose universal 
joint bearing cups. Hold the cups on 
the spider with tape. Mark the cups 
so that they will be in their original 
position in relation to the flange 
when they are assembled. Remove 
the drive shaft from the transmission 
extension housing. Install an oil seal 
replacer tool in the transmission 
extension housing to prevent 
transmission leakage. Refer to the 
transmission Group for the 
appropriate tool. 

2. Make punch marks on the end of the 
pinion shaft and the U-joint flange 
inner surface for realignment. While 
holding the flange with the tool 
shown in Fig. 10 remove the integral 
pinion nut and washer. 

3. Clean the pinion bearing retainer 
around the oil seal. Place a drain pan 
under the seal, or raise the front of 
the vehicle higher than the rear. 

4. Using the tool shown in Fig. 11 
remove the U-joint flange. 

5. Using the tool shown in Fig. 12 

remove the drive pinion oil seal. 

Clean the oil seal seat. 

Install the new seal in the retainer, 

using the applicable tool shown in 

Fig. 13. 

8. Check splines on the pinion shaft to 
be sure they are free of burrs. If 
burrs are evident, remove them with 
a fine crocus cloth, working in a 
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rotational motion, then wipe clean. 
Apply a small quantity of lubricant 
to U-Joint splines. 

9. Install the U-joint flange using the 
tool shown in Fig. 14. 

10. Install a new integral attaching nut 
and washer on the pinion shaft. 

11. Tighten the pinion attaching nut, 
rotating the pinion several times to 
seat the bearing, then torque the 
pinion nut to 180-200 ft-lbs. Hold 
the flange with the tool shown in 
Fig. 10 while the nut is being 
tightened. 

12. Remove the oil seal replacer tool 
from the transmission extension 
housing. Install the front end of the 
drive shaft on the transmission 
output shaft. 

13. Connect the rear end of the drive 
shaft to the axle U-joint flange, 
aligning the scribe marks made on 
the drive shaft end yoke and the axle 
U-joint flange (Fig. 9). 

14. Check the lubricant level, and add 
whatever amount of specified 
lubricant is necessary to reach the 
lower edge of the filler plug hole. 
Make sure the axle is in running 
position when the level is checked. 


ORIGINAL U-JOINT FLANGE (IN 
VEHICLE REMOVAL AND 
INSTALLATION) 


Use procedure as outlined under 
Drive Pinion Oil Seal Removal and 
Installation. 

Synthetic seals must not be cleaned, 
soaked or washed in cleaning solvent. 


INSTALLATION OF A NEW 
UNIVERSAL JOINT FLANGE (IN 
VEHICLE-COLLAPSIBLE SPACER) 


1. Raise the vehicle and install safety 
stands. Remove both rear wheels 
and brake drums. 

2. Disconnect the drive shaft from the 
axle U-joint flange. Be careful to 
avoid dropping the loose universal 
joint bearing cups. Hold the cups on 
the spider with tape. Mark the cups 
so that they will be in their original 
position in relation to the flange 
when they are assembled. Remove 
the drive shaft from the transmission 
extension housing. Install an oil seal 
replacer tool in the transmission 
extension housing to prevent 
transmission fluid leakage. Refer to 
the transmission Group for the 
appropriate tool. 

3. Install a in-lb torque wrench on the 
pinion nut. Record the torque 
required to maintain rotation of the 
pinion shaft through several 
revolutions. 
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4. While holding the flange with the 
tool shown in Fig. 10, remove the 
integral pinion nut and washer. 

5. Clean the pinion bearing retainer 
around the oil seal. Place a drain pan 
under the seal, or raise the front of 
the vehicle higher than the rear. 
Synthetic seals must not be cleaned, 
soaked or washed in cleaning 
solvent. 

6. Using the tool shown in Fig. 11, 
remove the U-joint flange. 

7. Check splines оп the pinion shaft to 
be sure they are free of burrs. If 
burrs are evident, remove them by 
using a fine crocus cloth, working in 
a rotational motion, then wipe clean. 
Apply a small amount of lubricant 

to U-joint splines. 

8. Install the U-joint flange using the 
tool shown in Fig. 14. 

9. Install a new integral nut and 
washer on the pinion shaft. (Apply a 
small amount of lubricant on the 
washer side of the nut). 

10. Hold the flange with the tool shown 
in Fig. 9 while the nut is being 
tightened. 

11. Tighten the pinion shaft nut, 
rotating the pinion occasionally to 
insure proper bearing seating, and 
take frequent preload readings until 
the preload is at the original 
recorded reading established in Step 
3. 

12. After original preload has been 
reached, tighten the pinion nut 
slowly, until an additional preload of 
8 to 14 in-lb over the original 
reading is reached. (The preload 
should not exceed 8 to 14 in-lb over 
the original reading, or bearing 
failure may result.) 

Under no circumstances should the 
pinion nut be backed off to lessen 
preload. If this is done, a new pinion 
bearing spacer must be installed. In 
addition, the U-joint flange must never 
be hammered on, or power tools used. 
13. Remove the oil seal replacer tool 

from the transmission extension 

housing. Install the front end of the 
drive shaft on the transmission 
output shaft. 

14. Connect the rear end of the drive 
shaft to the axle U-joint flange, 
aligning the scribe marks made on 
the drive shaft end yoke and the axle 
U-joint flange (Fig. 9). 

15. Check the lubricant level. Make 
sure the axle is in running position. 
Add whatever amount of specified 
lubricant is required to reach the 
lower edge of the filler plug hole if 
the filler hole is in the cover. 

If the riller hole is in the carrier 
casting, the lubricant level should be at 
the bottom of the filler hole. 


15-10-06 


INSTALLATION ОҒ А NEW 
UNIVERSAL JOINT FLANGE (ІМ 
VEHICLE-SOLID SPACER) 


1. 


Disconnect the drive shaft from the 
axle U-joint flange. Be careful to 
avoid dropping the loose universal 
joint bearing cups. Hold the cups on 
the spider with tape. Mark the cups 
so that they will be in their original 
position in relation to the flange 
when they are assembled. Remove 
the drive shaft from the transmission 
extension housing. Install an oil seal 
replacer tool in the transmission 
extension housing to prevent 
transmission leakage. Refer to the 
transmission Group for the 
appropriate tool. 

While holding the flange with the 
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tool shown in Fig. 10, remove the 
integral pinion nut and washer. 
Clean the pinion bearing retainer 
around the oil seal. Place a drain pan 
under the seal, or raise the front of 
the vehicle higher than the rear. 
Using the tool shown in Fig. 11, 
remove the U-joint flange. 

Check splines on the pinion shaft to 
be sure they are free of burrs. If 
burrs are evident, remove them by 
using a fine crocus cloth, working in 
a rotational motion, then wipe clean. 
Apply a small amount of lubricant 
to U-joint splines. 

Install the U-joint flange using the 
tool shown in Fig. 14. 

Install integral attaching nut and 
washer on the pinion shaft. 
Tighten the pinion attaching nut, 


10. 


11. 
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rotating the ріпіоп several times to 
seat the bearing, then torque the 
pinion attaching nut to 180-220 ft- 
lbs. Hold the flange with the tool 
shown in Fig. 11 while the nut is 
being tightened. 

Remove the oil seal replacer tool 
from the transmission extension 
housing. Install the front end of the 
drive shaft on the transmission 
output shaft. 

Connect the rear end of the drive 
shaft to the axle U-joint flange. 
Check the lubricant level, and add 
whatever amount of specified 
lubricant is necessary to reach the 
lower edge of the filler plug hole. 
Make sure the axle is in running 
position when the level is checked. 


REMOVAL AND INSTALLATION 


CARRIER ASSEMBLY 


Removal 


l. 


5. 


Raise the vehicle on a hoist and 
remove the two rear wheel and tire 
assemblies. 

Remove the two brake drums (3 
Tinnerman nuts at each drum) from 
the axle shaft flange studs. If 
difficulty is experienced in removing 
the drums, back off the brake shoes 
as explained in Part 12-02. 
Working through the hole provided 
in each axle shaft flange, remove the 
nuts that secure the rear wheel 
bearing retainer plate. Pull each axle 
shaft assembly out of the axle 
housingusing axle shaft remover, 
Tool 4235.C (Fig. 4). Care must be 
exercised to prevent damage to oil 
seal, if so equipped. Any roughing or 
cutting of the seal element during 
removal or installation can result in 
early seal failure. Install a nut on 
one of the brake carrier plate 
attaching bolts to hold the plate to 
the axle housing after the shaft has 
been removed. Whenever a rear axle 
shaft is replaced, the wheel bearing 
oil seals must be replaced. Remove 
the seals with Tool 1175AB. 

Make scribe marks on the drive 
shaft end yoke and the axle U-joint 
flange to insure proper position at 
assembly. Disconnect the drive shaft 
at the rear axle U-joint, remove the 
drive shaft from the transmission 
extension housing. Install oil seal 
replacer Tool T57P-7657-A in the 
housing to prevent transmission 
leakage. 

Place a drain pan under the carrier 


and housing, remove the carrier 
attaching nuts, and drain the axle. 
Remove the carrier assembly from 
the axle housing. 


Installation 


l. 


Synthetic wheel bearing seals must 
not be cleaned, soaked or washed in 
cleaning solvent. Clean the axle 
housing and shafts using kerosene 
and swabs. To avoid contamination 
of the grease in the sealed ball 
bearings, do not allow any quantity 
of solvent directly on the wheel 
bearings. Clean the mating surfaces 
of the axle housing and carrier. 
Position the differential carrier on 
the studs in the axle housing using а 
new gasket between carrier and 
housing. Install the саггіег-(0- 
housing attaching nuts, and torque 
to specifications. 

Remove the oil seal replacer tool 
from the transmission extension 
housing. Position the drive shaft so 
that the front U-joint slip yoke 
splines to the transmission output 
shaft. 

Connect the drive shaft to the axle 
U-joint flange, aligning the scribe 
marks made on the drive shaft end 
yoke and the axle U-joint flange 
during the removal procedure (Fig. 
6). Install the U-bolts and nuts and 
torque to specifications. 

Wipe a small amount of an oil- 
resistant sealer on the outer edge of 
each seal before it is installed. Do not 
put any of the sealer on the sealing 
lip. Install the oil seals in the ends of 
the rear axle housing with tool 
shown in Fig. 8. 


6. 


Install the two axle shaft assemblies 
in the axle housing. Care must be 
exercised to prevent damage to the 
oil seals. The shorter shaft goes into 
the left side of the housing. 

When installing an axle shaft, place 


à new gasket between the housing flange 
and the brake backing plate, and 
carefully slide the axle shaft into the 
housing so that the rough forging of the 
shaft will not damage the oil seal. Start 
the axle splines into the differential side 
gear, and push the shaft in until the 
bearing bottoms in the housing. 


7. 


10. 


11. 


Install the bearing retainer plates on 
the attaching bolts on the axle 
housing flanges. Install the nuts on 
the bolts and torque to 
specifications. 

Install the two rear brake drums and 
the drum attaching nuts. 

Install the rear wheel and tire 
assemblies. 

If the rear brake shoes were backed 
off, adjust the brakes as outlined in 
Part 12-01. 

Fill the rear axle with specified 
lubricant. 


AXLE HOUSING 


Removal 


l. 


Remove the carrier assembly from 
the axle housing as outlined in the 
foregoing procedure. 

Position safety stands under the rear 
frame members, and support the 
axle housing with either a floor jack 
or hoist. 

Disengage the brake line from the 
clips that retain the line to the axle 
housing. 
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Disconnect the vent tube from the 
rear axle housing. 

Remove the brake backing plate 
assemblies from the axle housing, 
and support them with wire. Do not 
disconnect the brake line. 
Disconnect each rear shock absorber 
from the mounting bracket stud on 
the axle housing. 

Lower the rear axle slightly to 
reduce some of the spring tension. 
At each rear spring, remove the 
spring clip (U-bolt) nuts, spring 
clips, and spring seat caps. 
Remove the rear axle housing from 
under the vehicle. 


Installation 


If the axle housing is new, install a 


new vent. The hose attaching portion 


must face toward the front of the 
vehicle. 


1. 


Install new геаг wheel bearing oil 
seals in the ends of the rear axle 
housing with tools shown in Fig. 8. 
If leather-type wheel bearing service 
seals are to be installed, soak the new 
rear wheel bearing oil seals in SAE 
10 oil for 1/2 hour before 
installation. 

Position the rear axle housing under 
the rear springs. Install the spring 
clips (U-bolts), spring seat caps, and 
nuts. Torque the spring clip nuts 
evenly to specifications. 

If a new axle housing is being 
installed, remove the bolts that 
attach the carrier plate and bearing 
retainer from the old housing 
flanges. Position the bolts in the new 


housing flanges to hold the brake 
backing plates in position. Install the 
backing plates with new gaskets 
between the housing flange and the 
brake backing plate. 

Connect the vent tube to the axle 
housing. 

Position the brake line to the axle 
housing, and secure with the 
retaining clips. 

Raise the rear axle housing and 
springs enough to allow connecting 
the rear shock absorbers to the 
mounting bracket studs on the axle 
housing. 

Install the carrier assembly and the 
two axle shaft assemblies in the axle 
housing as outlined in this section. 


DISASSEMBLY AND ASSEMBLY 


DISASSEMBLY 


After mounting the carrier in a 


holding fixture, perform the Inspection 
before Disassembly of Carrier as 
explained in Part 15-01, under 
Adjustments. Then disassemble the 
carrier as outlined in the following 
procedures. А disassembled view of the 
rear axle assembly is shown in Fig. 2. 


REMOVAL AND DISASSEMBLY OF 
DIFFERENTIAL CASE 


l. 


Mark one differential bearing cap 
and the mating bearing support with 
punch marks to help position the 


DIFFERENTIAL 


BEARING or 
T66P -4220-A 


Tool —T571-4220-A 


DIFFERENTIAL 


parts properly during assembly of 
the carrier. Also, mark one of the 
bearing adjusting nuts and the 
carrier with scribe marks for proper 
location during assembly. 

2. Remove the adjusting nut locks, 
bearing caps, and adjusting nuts. 
Then lift the differential assembly 
out of the carrier. 

3. Remove the differential bearings 
with the tool shown in Fig. 15. 

4. Mark the differential case, cover, 
and ring gear for assembly in the 
original position. 

5. Remove the bolts that attach the 
ring gear to the differential case. 
Press the gear from the case or tap it 
off with a soft-faced hammer. 

6. With a drift drive out the differential 
pinion shaft lock pin (Fig. 16), and 
separate the 2-piece differential case. 

7. Drive the pinion shaft out with a 
brass drift (Fig. 17). 

8. Remove the gears and thrust 
washers (Fig. 38). 
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PINION SHAFT us 


FIG. 15 Removing Differential 
Bearing 
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FIG. 16 Removing Differential 
Pinion Shaft Lock Pin 


REMOVAL AND DISASSEMBLY OF 
DRIVE PINION AND BEARING 
RETAINER 


1. Turn the carrier assembly upright 
and remove the pinion shaft nut 
(Fig. 10). 

2. Remove the U-joint flange from the 

pinion shaft (Fig. 11). 

Remove the pinion seal (Fig. 12). 

4. Remove the pinion, bearing, and 
retainer assembly from the carrier 
housing (Fig. 30). Measure the shim 
thickness with a micrometer. 
Record this original shim thickness. 
If a new gear set is installed during 
assembly, a new shim will have to be 
installed. The original shim 
thickness is one of the factors 


Uu 


FIG. 17 Driving Out Differential 
Pinion Shaft 
necessary in determining the new 
shim thickness. Extreme care must 
be taken not to damage the 
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MOUNTING surfaces of the 
retainer and carrier. 

5. Place a protective sleeve (hose) on 
the pinion pilot bearing surface. 
Press the pinion shaft out of the 
pinion front bearing cone (Fig. 18). 

6. Press the pinion shaft out of the 
pinion rear bearing cone (Fig. 19). 


Press Ram --->- 


TN 
{ 


\-+—— Fiber Block 


Tool — 
Т571-4614-А | 


FIG. 18 Removing Ріпіоп Front 
Bearing Cone 


FIG. 19 Removing Pinion Rear 
Bearing Cone 


PARTS REPAIR OR REMOVAL 
AND INSTALLATION 


Clean and inspect all the parts as 
outlined in Part 15-01, under 
Adjustments. Before assembling the 
carrier, repair or remove and install all 
parts as indicated by the inspection. 

The principal replacement 
operations are covered in the following 
procedures. All other repair or removal 
and installation operations are 
performed during Cleaning and 
Inspection Part 15-01, Adjustments, or 


E 1710-A 


during the Assembly of the Carrier in 
this Section. 


PILOT BEARING 


1. Remove the pilot bearing as shown 
in Fig. 20. Drive out the pilot 
bearing and the bearing retainer 
together. 

2. Drive the new bearing in until it 
bottoms as shown in Fig. 21. 

3. Using the same tool, install a new 
pilot bearing retainer with the 
concave side up. 


Tool—T531-200-A 
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FIG. 20 Removing Pilot Bearing 
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FIG. 21 Installing Pilot Bearing 


PINION BEARING CUPS 


Do not remove the pinion bearing 
cups from the retainer unless the cups 
are worn or damaged. The flange and 
pilot of the retainer are machined during 
manufacture by locating on these cups 
after they are installed in their bores. If 


PINION BEARING 
RETAINER 


Tool — 
T57L —4614-A 


E 1734-A 


FIG. 22 Removing Pinion Front 
Bearing Cup 


the cups are worn or damaged, they 
should be replaced. 

Remove the cups as shown in Figs. 
22 and 23. 

After the new cups are installed 
(Figs. 24 and 25), make sure they are 
seated in the retainer by trying to insert 
a 0.0015-inch feeler gauge between the 
cup and the bottom of the bore. 

Whenever the cups are replaced, the 
cone and roller assemblies should also 
be replaced. 


Press Ram 


Tool -T58L- 101-A 
or 4615-J 


T57L-4614-A 


E 1719-А 
FIG. 23 Removing Pinion Rear 
Bearing Cup 


ASSEMBLY 


DRIVE PINION AND RING GEAR SET 


When replacing a ring gear and 
pinion, note that the original factory 
installed shim is of the correct thickness 
to adjust for individual variations in 
both the carrier housing dimension and 
in the original gear set dimension. 
Therefore, to select the correct shim 
thickness for the new gear set to be 
installed, follow these steps: 

1. Use a micrometer to measure the 
thickness of the original shim 
removed from the axle and use the 
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Tool - 


Press Ram T57L — 4616-A2 


Tool - 
T57L - 4614-А 


РІМІОМ 
BEARING 
RETAINER 


FIG. 24 Installing Pinion Front 
Веагїпд Cup 


Tool- 
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FIG. 25 Installing Pinion Rear 
Bearing Cup 


same thickness upon installation of 
the replacement carrier assembly or 
drive pinion. If further shim change 
is necessary, it will be indicated in 
the tooth pattern check. 

2. Ifthe original shim is lost, substitute 
a nominal shim for the original and 
use the tooth pattern check to 
determine if further shim changes 
are required. Nominal shim 
thicknesses is indicated in 
Specifications. 


MATCHED 
GEAR SET 
IDENTIFICATION 


E 1628-A 


FIG. 26 Pinion and Ring Gear 
Markings 


A new ring gear and pinion should 
always be installed in an axle as a 
matched set (never separately). Be sure 
the same identifying (matching) number, 
painted in white, appears on the bolt 
hole face of the ring gear and on the 
head of the drive pinion (Fig. 26). 

3. After determining the correct shim 
thickness as explained in the 
foregoing steps, install the new 
pinion and ring gear as outlined 
under Assembly. 


ASSEMBLY AND INSTALLATION 
OF DRIVE PINION AND BEARING 
RETAINER 


COLLAPSIBLE SPACER 


1. Install the pinion rear bearing cone 
оп the pinion shaft (Fig. 27). Place a 
new spacer on the pinion shaft (Fig. 
28). 

2. Place the bearing retainer on the 
pinion shaft, and install the front 
bearing cone and roller. Press the 
front bearing cone and roller into 
position as shown in Fig. 29. Be 
careful not to crush the bearing 
spacer. 

3. Lubricate the O-ring with axle 
lubricant and install it in its groove 
in the pinion retainer. Be careful not 
to twist it. Snap the O-ring into 
position. Also Jubricate both pinion 
bearings. 

4. Select the proper pinion locating 
shim as given in Part 15-01. Place 
the proper shim on the carrier 
housing and install the pinion and 
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FIG. 27 Installing Pinion Rear 
Bearing Cone 


retainer assembly, being careful not 
to pinch the O-ring (Fig. 30). 

5. Install the pinion retainer attaching 
bolts. Torque the bolts to 
specification. 


6. Install a new pinion oil seal in the 
bearing retainer (Fig. 13). 

7. Install the U-joint flange (Figs. 14 
and 28). 

8. Start a new integral nut and washer 
on the pinion shaft. Apply a small 
amount of lubricant to the washer 
side of the nut. 

9. Hold the flange with the tool shown 
in Fig. 10, and torque the pinion 
shaft nut to 175 ft-lbs. Do not exceed 
175 ft-lbs at this time. 

10. Check the pinion bearing preload as 
shown in Fig. 31. If an in-lb torque 
wrench is not available Tool 4209-C 
may be used in combination with 
Tool 4209-C12. Correct preload will 
be obtained when the torque 
required to rotate the pinion in the 
retainer is as specified in the 
Specifications. If the torque required 
to rotate the pinion is less than 
specified, tighten the pinion shaft 
nut a little at a time until the proper 
preload is established. Do not over- 
tighten the nut. If excessive preload 
is obtained as a result of оуег- 
tightening, replace the collapsible 
bearing spacer. 

Do not back off the pinion shaft nut 
to establish pinion bearing preload. If 
the torque on the pinion shaft nut is less 
than 175 ft-lbs after bearing preload is 
established, a new collapsible spacer 
must be used. 


AXLE WITH SOLID PINION BEARING 
SPACER 


The axle, used on a vehicle equipped 
with a 390 CID engine and standard 
transmission, employs a solid spacer 
between the pinion bearings. The spacer 
is serviced in 20 sizes listed in Fig. 31. 
The manner of selecting the size spacer 
required for obtaining correct preload is 
included in the following assembly 
procedure. 

1. Install the drive pinion rear bearing 
cone and roller assembly on the 
pinion shaft as shown in Fig. 32. 

2. Select a new solid spacer of a larger 
size (0.485 inch thick), and slide it 
over the pinion shaft against the rear 
bearing. 

The pinion bearing preload can be 
accurately measured only when the 
pinion shaft nut is torqued to 180-220 ft- 
Ibs. If a spacer smaller than required 
were used, the specified 180-220 ft-lbs 
torque would damage the bearings. For 
this reason, the largest spacer should be 
tried first. Then, if the bearings are too 
loose, the size of the spacer can be 
decreased until the correct preload is 
obtained. 

3. Position the bearing retainer and 
cup assembly on the pinion shaft and 
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Tool— 
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T571-4614-A 


FIG. 29 


Installing Pinion Front 
Bearing 


install the front bearing cone and 
roller. Press the front cone and roller 
assembly into position, as shown in 
Fig. 29. 

4. Mount the retainer in a holding 
fixture as shown in Fig. 33, and 
place the slinger over the pinion 
shaft and against the front bearing. 

5. Install the U-joint flange with the 
tool shown in Fig. 14. 

6. Hold the flange with the tool shown 
in Fig. 33, and install the old pinion 


PINION GEAR 
LOCATING 
SHIM 


E 1195-C 


FIG. 30 Removing Or Installing 
Pinion and Retainer 
Assembly 


shaft nut. Using a ft-lb torque 
wrench, torque the nut to 180-220 ft- 
lbs. While tightening the nut, rotate 
the bearing retainer to determine the 
existence of any bearing preload 
which will be indicated by a slight 
drag in the rotation of the retainer. 


DETERMINING SPACER SIZE FROM 
PRELOAD READING 


l. If bearing drag indicates a preload 


If there is no end play and preload on the bearings exists: 


IF PRELOAD READS(in-Ibs.)| 2-11 12-20 | 21-30 
USE THIS SPACER 0.482 | 0.483 | 0.484 


Tool-4621-L 


E1890-A 


FIG. 32 Installing Pinion Rear 


Bearing Cone 


condition exists, apply an in-lb 
torque wrench to the pinion nut as 
shown in Fig. 34 and read the torque 
required to turn the shaft. Effort 
should be 12-1/2 to 32-1/2 in-lbs. 


2. If preload is the correct value, 


proceed with assembly procedure 
given in Final Assembly of Pinion 
and Retainer, which follows. 

3. If preload exists, but is below 
specification, select the correct 
spacer from Fig. 31 and install, 


31-45 
0.485 


FIG. 31 Solid Spacer Selection 
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POINTER RESTING ON 
PINION NUT 
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FIG. 33 U-Joint Flange Holding 


Tool 


Inch-Pound 
Torque Wrench 
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FIG. 34  Pinion Bearing Preload 


Check 


completing assembly as shown in 
Final Assembly of Pinion and 
Retainer. 


DETERMING SPACER SIZE FROM 
END PLAY READING 


k. 


If no perceptible preload is felt when 
rotating the ріпіоп shaft, install а 


dial indicator as shown in Fig. 35,50 


that the indicator point is resting on 
the end of the pinion gear shaft 
(companion flange end). 


E 1505-B 


FIG. 35 End Play Indicator 


Installation 


cone and roller assembly on the 
pinion shaft as shown in Fig. 32. 
Slide the correct spacer over the 
pinion shaft against the rear bearing. 
Position the bearing retainer and 
cup assembly on the pinion shaft and 
install the front bearing cone and 
roller. Press the front cone and roller 
into position, as shown in Fig. 14. 
Lubricate a new O-ring with axle 
lubricant and install it in the groove 
provided in the pinion retainer. Be 
careful not to twist the O-ring. 
Install it by snapping it into place. 
Place the proper shim on the carrier 
housing and install the pinion and 
retainer assembly, being careful not 
to pinch the O-ring (Fig. 30). 
Install the pinion retainer bolts. 
Torque the bolts to specification. 
Place the slinger over the pinion 
shaft and against the front bearing. 
Install a seal in the bearing retainer, 
(Fig. 37). 


FIG. 37 


10. 


Tool — T58L-4676-A 
or 4676-Ғ 


ж š = 
“ Е 1629-А 
Installing Oil Seal 


Start a new integral nut and washer 
on the pinion shaft. 

Hold the companion flange with the 
tool shown in Fig. 33 and torque the 
pinion nut to specifications (200 ft- 
Ibs). 


. With a new seal installed, pinion 


bearing preload should now read 17 
to 32 in-lbs for new pinion bearings 
and new seal, or 8 to 14 in-Ibs for 
original bearings and a new seal. 


ASSEMBLY AND INSTALLATION OF 
DIFFERENTIAL CASE 


l. 


Place a side gear thrust washer in the 
differential case bore (Fig. 38). 
Lubricate all differential parts 
liberally with axle lubricant during 
assembly. 

With a soft-faced hammer, drive the 
pinion shaft into the case only far 
enough to retain a pinion thrust 
washer and pinion gear. 

Place the second pinion and thrust 
washer in position, and drive the 
pinion shaft into place. Carefully 
line up the pinion shaft lock pin 
holes. 

Place the second side gear and thrust 
washer in position (Fig. 38), and 
install the cover on the differential 


2. Use both hands to squeeze the case. Install the pinion shaft lock 
pinion shaft and the bearing retainer pin. A pinion or axle shaft spline can 
together (Fig. 36). Record the end be inserted in the side gear spline to 
play reading shown on the dial check for free rotation of the 
indicator. Ж differential gears. 

3. Disassemble the pinion shaft and 5. Insert tow 7/16 (N.F.) bolts two 
retainer and install the correct inches long through the differential 
spacer as shown in Fig. 31. — | case flange, and thread them three 

4. Proceed with assembly of the pinion 


shaft and retainer as directed in 
Final Assembly of Pinion and 


Retainer. 


FINAL ASSEMBLY OF PINION AND 
RETAINER 


р 


Install (һе drive ріпіоп геаг bearing 


Е 1506-В 


FIG. 36 Checking Ріпіоп End Play 


or four turns into the ring gear as a 


guide in aligning the ring gear bolt 
holes. Press or tap the ring gear into 
position. 

Install and tighten the ring gear 
bolts evenly, and torque them 
alternately across the gear to 


FIG. 39 
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THRUST WASHED 


FIG. 38 Assembly of Differential Case 


specification. 

If the differential bearings have been 
removed, press them on as shown in 
Fig. 39. 

Apply a thin coating of lubricant on 
the bearing bores in the carrier so 
that the differential bearing cups will 
move easily. Place the cups on the 
bearings and set the differential case 
assembly in the carrier. 

Slide the assembly along the bores 
until a slight amount of backlash is 
felt between the gear teeth. 


DIFFERENTIAL 


Press Ram ы 
I 


BEARING 
| СОМЕ АМО 
Tool— ROLLER 
Т571-4221-А — 
OR 4222-H 


E 1700-A 


Installing Differential 
Bearing 


FIG. 41 
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PINION SHAFT 
LOCK PIN 


E1175-B 


. Set the adjusting nuts in the bores so 


that they just contact the bearing 
cups. The nuts should be engaged 
about the same number of threads 
on each side. 


. Carefully position the bearing caps 


on the carrier. Match the marks 
made when the caps were removed. 


. Install the bearing cap bolts and 


alternately torque them to 70-80 ft- 
lbs. 


. If the adjusting nuts do not turn 


freely as the cap bolts are tightened, 


Adjusting Side Bearing Preload 


15-10-12 


remove the bearing caps and again 
inspect for damaged threads or 
incorrectly positioned caps. 
Tightening the bolts to the specified 
torque is done to be sure that the 
cups and adjusting nuts are seated. 
14. Adjust the backlash between the 
ring gear and pinion and the 
differential bearing preload as 
outlined in the following procedure. 


BACKLASH AND DIFFERENTIAL 
BEARING PRELOAD ADJUSTMENT 


1. Loosen the cap bolts, then tighten 
them to only 35 ft-lbs torque before 
making adjustments. The left 
adjusting nut is onthe ring gear side 
of the carrier. The right nut is on the 
pinion side. Tightening the left nut 
moves the ring gear into the pinion 
to decrease backlash, and tightening 
the right nut moves the ring gear 
away. 

2. Loosen the right nut until it is away 
from the cup (Fig. 40). Tighten the 
left nut until the ring gear is just 
forced into the pinion with no 
backlash. (Recheck the right nut at 
this time to be sure it is still loose). 
Tighten the right nut two notches 


“№ 


Tool —T571-4067-A 


FIG. 40 Backlash Adjustments 


T57L-4067-A 


or 
T60K-4067-A 
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beyond the position where it first 
contacts the bearing cup. Rotate the 
ring gear several revolutions in each 
direction while the bearings are 
loaded to seat the bearings in their 
cups. This step is important. 

3. Again loosen the right nut to release 
the preload. If there is any backlash 
between the gears, tighten the left 
nut just enough to remove this 
backlash. Install a dial indicator 
(Fig. 41) and carefully tighten the 
right nut until it just contacts the 
cup. Set preload of 0.008 to 0.012 for 
new bearings and .005 to .008 for 
used bearings by spreading the case 
using the right nut. As preload is 
applied from the right-hand side, the 
ring gear is forced away from the 
pinion and usually results in the 
correct backlash. The specified 
backlash for all gears is 0.008 to 
0.012 inch. Tighten the differential 
cap bolts to the specified 75-80 ft-Ibs 
torque. 


SPECIFICATIONS 


4. Measure the backlash as shown in 
Fig. 42. Measure the backlash on 
several teeth around the ring gear. If 
the measurements vary more than 
0.003 inch, there is excessive runout 
in the gears or their mountings, 
which must be corrected to obtain a 
satisfactory unit. If the backlash is 
out of specification, loosen one 
adjusting nut and tighten the 
opposite nut an equal amount, to 
move the ring gear away from or 
toward the pinion. 

When the adjusting nuts are moved, 
the final movement should always be 
made in a tightening direction. For 
example, if one nut has to be loosened 
one notch, loosen it two notches; then 
tighten it one. 

This procedure makes certain that 
the nut is contacting the bearing cup, 
and that the cup will not shift after being 
put in service. 


TRACTION-LOK DIFFERENTIAL SHIM PACK THICKNESS CHART 


Remove 
Feeler Shim(s) 
Gauge From 
Reading Nominal 
(Inches) 
0.001-0.002 


0.003-0.007 


Total Req'd 
Shim Pack Feeler 
Thickness Gauge 
(Inches) о Reading 
(Inches) 


5. Check the gear tooth contact as 
outlined in Specifications. 
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FIG. 42 Checking Backlash 


Remove Total Req'd 
Shim(s) Shim Pack 
From Thickness 

Nominal (Inches) 


0.028-0.032 
222. j 


0.008-0.012 
0.013-0.017 
0.018-0.022 
0.023-0.027 


@ With clutch hub, shims and clutch plates compressed 10-15 ft.-Ibs. 
GService shims are available in 0.010 inch and 0.005 inch thicknesses. 


FORD AXLE TORQUE LIMITS (FT. LBS.) 
Pinion Retainer to Carrier Bolts 
Rear Axle Shaft Bearing Retainer Bolts 

Light Duty 30-40 


Heavy Duty 50-70 


@ This rotating torque may fluctuate up to 40 ft. Ibs. 


Description 


Minimum torque required to turn 
axle shaft and side gear with one 
wheel on the ground (Traction-Lok) 


Bench Check with new plates 
Original plates (Traction-Lok) 


Minimum Torque Required to Tighten Pinion Nut 
to Obtain Correct Pinion Bearing Preload 


Pinion Bearing Preload (Inch-Pounds) 
New Bearings 


Used Bearings 
Oil Filler Plug 


Ft- Lbs 


100 to 250 
40 Minimum 
175 
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FORD REAR AXLE RATIOS GEAR AND CODE IDENTIFICATION 
Ident. Ring Gear Diff. Ident. Ring Gear Diff. 
Tag Dia. — Ж ш Ф Тар Dia. (Inches) Type @ 
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GType: 


C2 - Conventional 2-Pinion T2 - Traction-Lok 2-Pinion 
(4 - Conventional 4-Pinion T4 - Traction- Lok 4-Pinton 


REAR AXLE ADJUSTMENTS—FORD 


[Description — — [= a bsp [е | 
Backlash Between Ring Gear and Pinion 0.008—0.012 Nominal Locating Shim (Continued) 
Maximum Backlash Variation Between Teeth — ir Removable Carrier 


Maximum Runout of Backface of Maximum Runout of Backface of Ring Gear — | Gear Shims Available (Steps of 0.001) 


Differential ШЕШЕНДЕР о ааа Gear Thrust Маѕһег Thickness БЕШИГИН 032 Removable Carrier 0.010—0. 029 


Differential Pinion Gear Thrust Washer Thickness 0.030—0.032 Differential Bearing Preload (Case Spread) 
New Bearings 0.008-0.012 
Original Bearings 0.003—0.005 


CE2154-C 


0.015 
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PART 15-15 Single Speed Single Reduction 
Axle-Eaton 


Description 

Removal and Installation 
DIFFERENTIAL CARRIER 

Cleaning and Inspection 

Disassembly and Overhaul 


DESCRIPTION 


Eaton Standard single-speed, single- 
reduction axles are installed as standard 
equipment on 500-9000 Series trucks. 
These axles are also used as the 
rearward rear axles on tandem single- 
speed, single-reduction units. 

Since all of these axles are of the 
same basic design, the procedures given 
in this part apply to all unless otherwise 
noted. 


DESCRIPTION 


The axles are equipped with a 
straddle-mounted pinion. The opposed 
tapered-roller pinion bearings are press- 
fit installed on the drive pinion shaft. 
The straight-roller pilot bearing is 
pressed onto the inner end of the pinion 
(Fig. 1). 

Shims of various thicknesses are 
installed between the pinion bearing 
retainer and the carrier housing. These 
shims provide a means for adjusting the 
pinion depth. 

A spacer is installed between the 
inner and outer drive pinion bearings. 
This spacer is available in several 
thicknesses and is used to adjust the 
pinion bearing preload. 

The four-pinion differential 
assembly is mounted in a two-piece case. 

The tapered-roller differential side 
bearings are pressed onto the differential 
case hubs. The bearing cups are retained 
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COMPONENT INDEX COMPONENT INDEX 


AXLE (COMPLETE) 


DIFFERENTIAL CARRIER - Continued 
Removal and Installation 


PINION OIL SEAL 


Removal and Installation 


SPECIFICATIONS 


Е2206-А 


FIG. 1 Single-Speed Single-Reduction Axle 


by the side bearing adjusters and by the 
side bearing caps. The side bearing 
adjusters thread into the bores formed 
by the bearing caps and the differential 
supports. 

The axle shafts are full-floating, with 
the inner ends splined to the differential 
side gears. The axle shaft flanges are 


attached to the hubs with studs, lock 
washers, and nuts. The stud holes in the 
axle shaft flanges are taper reamed for 
the installation of split tapered dowels. 

The differential carrier assembly 
may be removed while the axle is still 
installed in the vehicle. 


ADJUSTMENTS 


Axle shafts, wheel hubs, wheel hub 
bearings, wheel hub grease seals, and the 
drive pinion oil seal can be replaced 
without removing the differential carrier 


assembly from the rear axle or the rear 


axle from the vehicle. 


To lubricate, adjust, or replace the 
rear axle shafts, rear wheel hubs, 


bearings or grease seals, refer to Part 11- 
14. 


15-15-02 


DRIVE PINION OIL SEAL 
REMOVAL AND INSTALLATION 


1. Disconnect the drive shaft from the 
rear universal joint pinion flange. 

2. Hold the universal joint flange with 
the tool listed in Specifications. 
Remove the cotter pin, nut, and 
washer from the drive pinion shaft 
(Fig. 5). 

3. Remove the flange using the tool 
listed in Specifications. Remove the 
bolts, which attach the oil seal 
retainer and pinion bearing retainer 
to the carrier. Remove the oil seal 
retainer and gasket. 

4. Using the tool listed in 
Specifications, remove the oil seal 
from the retainer. 

5. Coat the outside edge of a new oil 
seal with an oil-resistant sealer and 
press it into the oil seal retainer (Fig. 
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2). Apply a light coat of Lubriplate 
or similar lubricant to the contact 
areas of the seal and the pinion shaft. 


6. Position the oil seal retainer and a 


new gasket against the pinion 
bearing retainer (Fig. 5 and 6). 
Install the bolts that attach the oil 
seal retainer and pinion bearing 
retainer to the differential carrier 
assembly and torque the bolts to 
specifications. 


7. Install the universal joint flange, nut 


and washer using Tool-4851-A. 
Torque the nut to specifications and 
install the cotter pin. 


8. Connect the drive shaft to the rear 


universal joint flange. 


9. Check the lubricant level and fill if 


necessary as described under 
Adjustments in Part 15-01. Use the 
lubricant specified. 


15-15-02 


OIL SEAL RETAINER ⁄ 
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FIG. 2 Installing Drive Pinion Oil 


Seol 


REMOVAL AND INSTALLATION 


DIFFERENTIAL CARRIER 


Removal 

1. Drain and discard the axle lubricant. 

2. Remove the axle shaft, stud nuts and 
lock washers. 


If tapered dowels are installed in the 
axle shaft flange, hold a short drift 
firmly in the center of the axle shaft 
flange, and then strike it sharply to 
loosen the dowels. Remove the dowels 
and then remove the axle shaft. 

Tapered dowels are not used at the 
axle shaft flange on most of the larger 
trucks. On these flanges, two puller 
threads are provided. Use one or both 
puller threads to remove the axle shafts 
(Refer to part 15-01). 

3. Disconnect the drive shaft at the 
rear universal joint pinion flange. 

4. Support the carrier assembly 
properly with a roller jack (Fig. 3). 
Then remove the carrier to housing 
stud nuts or bolts and lock washers. 

5. Tighten the puller screws, when 
provided in the carrier, until the 
carrier is loosened from the housing. 
Carefully withdraw the carrier 
assembly from the axle housing, 
then back off the puller screws. 
Remove and discard the axle 
housing gasket. 

6. Position the carrier on a 
transmission stand (Fig. 4) or in the 
open end of an oil drum 
approximately the same diameter as 
the carrier. 


FIG. 3 Typical Differential Carrier Jack 


Installation 


l. 


Place a new carrier-to-housing 
gasket on the axle housing. А dry 
gasket will prevent creeping 
between carrier and housing under 
heavy loads. 


2. Place the differential carrier 


assembly on a roller jack, and roll 
the carrier into position. Start the 
carrier into the housing with four 
capscrews (or stud nuts) equally 
spaced. 


E1050-A 


3. Tighten the capscrews (or nuts) 


alternately to draw the carrier 
squarely into the housing. Install the 
remaining carrier to housing lock 
washers and cap screws (or nuts), 
then torque to specification. 


4. Install new gaskets on the wheel 


hubs, then install the axle shafts. 
Install the dowels, lock washers and 
stud nuts. Torque the nuts to 
specification. 


5. Connect the drive shaft at the rear 
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6. 


universal joint flange. 
Fill the axle housing with the proper 
grade and amount of lubricant. 


REAR AXLE HOUSING 


Removal 


l. 


5, 


6. 


Disconnect the drive shaft and 
remove the axle shafts and 
differential carrier as outlined in the 
foregoing procedure. 

Disconnect the rear shock absorbers 
from the spring seal caps or shock 
absorber brackets. Then raise the 
rear end of the vehicle frame until 
the weight is off the rear springs. 
Place safety stands under the frame 
in this position. 

Disconnect the flexible hydraulic 
brake hose or air lines at the frame 
or frame crossmember. 

Remove the nuts from the spring 
clips (U-bolts), and remove the 
spring seat caps and shock absorber 
brackets. 

Roll the axle housing and rear 
wheels from underneath the vehicle. 
Remove the wheels from the axle 
housing. 


Installation 


1, 


2 


After installing the rear wheels, roll 
the axle assembly under the truck. 
Install the spring clips (U-bolts), 
spring seat caps and shock absorber 
brackets. Torque the nuts to 
specifications. 

Connect the rear shock absorbers. 


FIG. 4 Typical Differential Carrier Repair Stand 


4. 


Connect the hydraulic brake hose 
and bleed the brakes. If the axle is 
equipped with air brakes, connect 
the air lines. 

Lower the vehicle to the floor. 
Install the differential carrier and 
axle shafts, and connect the drive 


DISASSEMBLY AND ASSEMBLY 


DIFFERENTIAL CARRIER 


Disassembly 


E 


2. 


Inspect the axle before disassembly 
as given in Part 15-01. 

Remove the oil distributor pipe 
plug, spring and the oil distributor 
from the carrier, if so equipped (Fig. 
5). 

Loosen the thrust block lock nut and 
screws, if so equipped, and then back 
out the clearance between thrust 
block and ring gear. 

Mark one differential bearing cap 
and the corresponding carrier leg 
with a punch. These marks are to be 
used as a guide when installing the 
bearing caps. 

Remove the adjuster locks. 
Remove the bearing cap bolts and 
the bearing caps. Then lift the 


10. 


11. 


differential assembly out of the 
carrier. 

Clamp the assembly in a vise 
equipped with soft jaws. Then 
remove the differential side bearings 
with a suitable puller. 

Mark the differential case halves 
with a punch before disassembling, 
as this will aid in aligning the case 
when reassembling. Remove the 
bolts or capscrews. 

Separate the case halves, using a 
brass hammer if necessary, then 
remove the side gears, spider, 
pinions and thrust washers. 

While holding the drive pinion shaft 
stationary at the flange, remove the 
cotter pin, nut and washer from the 
drive pinion shaft. 

Remove the flange using Tool T65L- 
4851-A or a suitable puller. Remove 


ЇЗ. 


14. 


shaft to the rear U-joint flange as 
outlined in the Removal procedure 
under Differential Carrier. 


the bolts, which attach the oil seal 
retainer and pinion bearing retainer 
to the carrier (Fig. 5). Remove the 
oil seal retainer. 


. Drive the pinion shaft assembly out 


from the rear. 

With a micrometer, measure the 
shim or shims which were installed 
between the pinion bearing retainer 
and the carrier housing. 

Press the pinion out of the front 
pinion bearing and bearing retainer. 
Press the rear bearing and spacer off 
the pinion shaft (Fig. 6). 


. With a micrometer, measure the 


pinion bearing spacer thickness. 


. Press the pilot bearing off the shaft. 
. If the pinion bearing cups are to be 


replaced, press them out as shown in 
Fig. 7. 


. Clean and inspect the parts as given 
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REAR 
BEARING 


PINION 


Remover 
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FIG. 6 Removing Pinion Rear 
Bearing Cone 


in Part 15-01. 

Assembly 

l. Press the pinion pilot bearing on the 
pinion shaft. Stake the pinion shaft 
end in 4 places to hold the pilot 
bearing on (Fig. 8). 

2. Press the pinion rear bearing on the 
shaft until seated against the back 
face of the pinion gear. 

3. Press the pinion bearing cups in the 
bearing retainer (Fig. 9). 


pt 
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FIG. 5 Single-Speed Single-Reduction Axle 
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ADJUSTER 


Install the pinion in the bearing 
retainer. Place the old spacer on the 
pinion shaft for a trial build-up. 
Install the pinion front bearing. 
Adjust and check the bearing 
preload as given in Part 15-01. 
Preload should be 15-35 in-lbs at 
correct torque on pinion bearing 
preload. 

After the pinion bearing preload is 
adjusted, install a new oil seal. 
Install the gasket between the 
bearing retainer and the oil seal 
retainer. Install the universal joint 
flange. 

If the pinion and ring gear set is 
being changed, adjust the shim 
thickness as given in Part 15-01. 
Install the pinion and retainer 
assembly in the carrier housing 
using the correct shims. Install the 
capscrews, which attach the bearing 
retainer to the carrier housing. 
Torque the capscrews to 
specification. 

If the ring gear is to be replaced, see 
Part 15-01, for the correct 
procedure. 

Apply a coating of rear axle 
lubricant on the spider, pinions, side 
gears, and thrust washers, then 
assemble them in the ring gear half 
of the case. Align the punch marks 
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CARRIER V 
GASKET 


Or 


SPACER - 4537 Аа р 
PINION BEARING CUP (INNER) – 4537 PINION BEARING CUP 
V "d (OUTER) — 4616 
аена. 
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PILOT BEARING - 4625 


7 DRIVE PINION - 4209 
574 y PINION BEARING (INNER) — 4621 


11. 


12. 


PINION BEARING (OUTER) - 4621 


SEAL RETAINER - T i 
OIL SEAL RETAINER – am 


FLAT WASHER - 4637 de 


and install the other half of the case. 
Install the retaining capscrews or 
the bolts and nuts, and torque to 
specification. Install the lock wire. 
Press the differential bearings on the 
case (Fig. 10). 


. Install the differential assembly and 


adjust the gear backlash and bearing 
preload as given in Part 15-01. 
When the backlash and bearing 
preload are within limits, check the 
gear tooth contact pattern (Part 15- 
01). 

Tighten the thrust block screw, if so 
equipped, until the thrust block 
touches the ring gear. Back off the 
screw at least 1/6 turn but not more 
than 1/4 turn to provide the proper 
clearance between the block and the 
ring gear. Tighten the lock nut while 
holding the screw in this position. 


. Install the oil distributor, if so 


equipped. 
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FIG. 10 Installing Differential 
Bearing 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS — EATON AXLES 


ШІ) ШІ 


| | Ft-Lbs | 
Differential Bearing Cap Screw 9/16-12 (Grade 5) 115-125 . Bolt /Nut 7/16-20 (Grade 5) 50-50 
; Ring Gear То 
Adjuster Lock Cap Screw 5/8-11 (Grade 5) 160—175 Differential Ca Bolt /Nut 1/2-20 (Grade 8) 90—100 
Differential Bearing Cap 220 Screw 878-11 (Grade 7) 150-170 i e Bolt /Nut 5/8-18 (Grade 8) 190-200 
To Cartier Cap Screw LIAS ОН О 210—250 | Ntl2 | 220-350 
Cap Screw 13/16-10 (Grade 7) 320-380 Nut 1 1/8.18 320-450 
Сар Screw 7/16- 14 (Grade 5) 45-55 Drive Pinion Nut 1 1/4-12 400-600 
Differential Carrier Cap Screw 1/2-13 (Grade 5) 75-85 Nut 1 1/2-18 500—700 
To Axle Housing Cap Screw 5/8-11 (Grade 5) 160—175 Nut 1 3/4-12 550-850 


- Stud Nut 5/8-18 (Grade 8) 20-00 | ie Pinion Beari Cap Screw 9/16-12 (Grade 5) | 115—125 

Cap Screw 7716-14 (Grade) | 5-55 (| ogge To carrier e Cap Screw 9/16-12 (Grade 7) | 135-155 
А | Cap Screw 7/16-14 (Grade 7) | 55-65 де Cap Screw 5/8-11 (Grade 5) 160—175 
Differential Case (Axle) Cap Screw 172-13 (Grade 7) (or Power Divider Case) Cap Screw ЛЕП (Grade 7) 1702190 


Cap Screw 9/16-12 (Grade 7) 135—155 Vispéction aver Tò Cap Screw 7/16-14 (Grade 3) 35—50 


Cap Screw 7/16-14 (Grade 5) 35-50 


Axle Housing Stud Nut 7/16-20 (Grade 8) 70-85 


EATON AXLE DRIVE PINION ADJUSTMENT SPECIFICATIONS 


Specifications for Drive Pinion Drive Pinion 
Bearing Preload Adjust ment Position Adjust ment 
Drive Pinion Arbor Press Spring Scale 
Bearing Nut Torque Preload Reading (pounds) Pinion 
Axle Models Spacer Setting Pressure To obtain 15 to Bearing Cage 


Thickness (ft-lbs) Setting (tons) 35 in-Ibs Torque Shim Pack 


SINGLE 17101, 17121 0.639 400—600 6-14 0.030--0.125 4.2187 
Spacer 
REDUCTION 18101, 18121 0.639 400—600 7.8 -14 0.030+0.125 4.2187 
Spacer 
Ol | 11 : 


AXLES 550—850 


AXLE SHAFT FLANGE STUD NUT TORQUE LIMITS (ALL AXLES) 


Torque Limits Thread Torque Limits 


6 
5 


x G — | ШІП) Sze (Ы) 
7116-20 35-45 5/8-18 100-120 
1/2-20 50-60 130-170 © 


@ 160-200 Ft-Lbs on all 22000 pound and 23000 pound capacity axles. 
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PART 15-16 Single Speed Single Reduction 
Axle-Rockwell 


Applies to 500-900 Series (Except F-750) 


COMPONENT INDEX COMPONENT INDEX 


DIFFERENTIAL CARRIER (Cont.) 
Removal and Installation 16-02 


AXLE (COMPLETE) 


Description 


Removal and Installation 
DIFFERENTIAL CARRIER 
Cleaning and Inspection 

Disassembly and Overhaul 


DESCRIPTION 


Rockwell Standard бсіпріе-5реей, 
single-reduction axles are installed as 
standard equipment on 500-9000 Series 
trucks. These axles are also used as the 
rearward rear axles on tandem single- 
speed, single-reduction units. 

Since all of these axles are of the 
same basic design, the procedures given 
in this part apply to all unless otherwise 
noted. 


DESCRIPTION 


The axles are equipped with a 
straddle-mounted pinion. The opposed 
tapered-roller pinion bearings are press- 
fit installed on the drive pinion shaft. 
The straight-roller pilot bearing is 
pressed onto the inner end of the pinion 
(Fig. 1). 

Shims of various thicknesses are 
installed between the pinion bearing 
retainer and the carrier housing. These 
shims provide a means for adjusting the 
pinion depth. 

А spacer is installed between the 
inner and outer drive pinion bearings. 
This spacer is available in several 
thicknesses and is used to adjust the 
pinion bearing preload. 

The four-pinion differential 
assembly is mounted in a two-piece case. 

The tapered-roller differential side 
bearings are pressed onto the differential 
case hubs. The bearing cups are retained 
by the side bearing adjusters and by the 
side bearing caps. The side bearing 
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Removal and Installation 16-02 
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FIG. 1 Typical Single-Speed Single-Reduction Axles 


adjusters thread into the bores formed 
by the bearing caps and the differential 
supports. 

The axle shafts are full-floating, with 
the inner ends splined to the differential 
side gears. The axle shaft flanges are 
attached to the hubs with studs, lock 


washers, and nuts. The stud holes in the 
axle shaft flanges are taper reamed for 
the installation of split tapered dowels. 

The differential carrier assembly 
may be removed while the axle is still 
installed in the vehicle. 
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ADJUSTMENTS 


Axle shafts, wheel hubs, wheel hub 
bearings, wheel hub grease seals, and the 
drive pinion oil seal can be replaced 
without removing the differential carrier 
assembly from the rear axle or the rear 
axle from the vehicle. 

To lubricate, adjust, or replace the 
rear axle shafts, rear wheel hubs, 
bearings or grease seals, refer to Part 11- 
14. 


DRIVE PINION OIL SEAL 
REMOVAL AND INSTALLATION 


1. Disconnect the drive shaft from the 
rear universal joint pinion flange. 

2. Hold the universal joint flange with 
the tool listed in Specifications. 
Remove the cotter pin, nut, and 
washer from the drive pinion shaft 
(Fig. 5). 

3. Remove the flange using the tool 
listed in Specifications. Remove the 


bolts, which attach the oil seal 
retainer and pinion bearing retainer 
to the carrier. Remove the oil seal 
retainer and gasket. 


4. Using the tool listed in 


Specifications, remove the oil seal 
from the retainer. 


5. Coat the outside edge of a new oil 


seal with an oil-resistant sealer and 
press it into the oil seal retainer (Fig. 
2). Apply a light coat of Lubriplate 
or similar lubricant to the contact 
areas of the seal and the pinion shaft. 


6. Position the oil seal retainer and a 


new gasket against the pinion 
bearing retainer (Figs. 5 and 6). 
Install the bolts that attach the oil 
seal retainer and pinion bearing 
retainer to the differential carrier 
assembly and torque the bolts to 
specifications. 


7. Install the universal joint flange, nut 


and washer using Tool-4851-A. 
Torque the nut to specifications and 


install the cotter pin. 

8. Connect the drive shaft to the rear 
universal joint flange. 

9. Check the lubricant level and fill if 
necessary as described under 
Adjustments in Part 15-01. Use the 
lubricant specified. 


Replacer Tool 


OIL SEAL RETAINER 


Е1809-А 


FIG. 2 Installing Drive Pinion Oil 
Seal 


REMOVAL AND INSTALLATION 


DIFFERENTIAL CARRIER 


Removal 

1. Drain and discard the axle lubricant. 

2. Remove the axle shaft, stud nuts and 
lock washers. 

If tapered dowels are installed in the 
axle shaft flange, loosen the dowels by 
holding a 1 1/2 inch diameter brass drift 
against the center of the axle shaft head, 
inside the circular driving lugs. Strike 
the drift a sharp blow with a 5 to 6 
pound hammer or sledge. A 1 1/2 inch 
diameter brass hammer is an excellent 
and safe drift. Do not hit the circular 
driving lugs on the shaft head. This 
could cause the lugs to shatter and 
splinter. Do not use chisels or wedges to 
loosen the shaft or dowels; this will 
damage the hub, shaft and oil seal. 
Remove the dowels and then remove the 
axle shaft. 

Tapered dowels are not used at the 
axle shaft flange on most of the larger 
trucks. On these flanges, two puller 
threads are provided. Use one or both 
puller threads to remove the axle shafts 
(Refer to Part 15-01). 

3. Disconnect the drive shaft at the 
rear universal joint pinion flange. 

4. Support the carrier assembly 
properly with a roller jack (Fig. 3). 


FIG. 3 Typical Differential Carrier Jack 


Then remove the carrier to housing 
stud nuts or bolts and lock washers. 


5. Tighten the puller screws, when 


provided in the carrier, until the 
carrier is loosened from the housing. 
Carefully withdraw the carrier 
assembly from the axle housing, 
then back off the puller screws. 
Remove and discard the axle 
housing gasket. 


E1050-A 


6. Position the carrier on a 
transmission stand (Fig. 4). 

Installation 

1. Place a new carrier-to-housing 
gasket on the axle housing. A dry 
gasket will prevent creeping 
between carrier and housing under 
heavy loads. 

2. Place the differential carrier 
assembly on a roller jack, and roll 
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un 


the carrier into position. Start the 
carrier into the housing with four 
capscrews (or stud nuts) equally 
spaced, 

Tighten the capscrews (or nuts) 
alternately to draw the carrier 
squarely into the housing. Install the 
remaining carrier to housing lock 
washers and capscrews (or nuts), 
then torque to specification. 

Install new gaskets on the wheel 
hubs, then install the axle shafts. 
Install the dowels, lock washers and 
stud nuts. Torque the nuts to 
specification. 

Connect the drive shaft at the rear 
universal joint flange. 

Fill the axle housing with the proper 
grade and amount of lubricant. 


REAR AXLE HOUSING 


Removal 


1; 
2. 


Disconnect the drive shaft. 
Disconnect the rear shock absorbers 
from the spring seal caps or shock 
absorber brackets. Then raise the 
rear end of the vehicle frame until 
the weight is off the rear springs. 
Place safety stands under the frame 
In this position. 

Disconnect the flexible hydraulic 
brake hose or air lines at the frame 
or frame crossmember. 

Remove the nuts from the spring 
clips (U-bolts), and remove the 
spring seat caps and shock absorber 
brackets. 

Roll the axle housing and rear 
wheels from underneath the vehicle. 
Remove the axle shafts and 
differential carrier as outlined in the 


foregoing procedure. 


6. Remove the wheels from the axle 
housing. 

Installation 

1. After installing the геаг wheels, the 
axle shafts and the differential 
carrier, roll the axle assembly under 
the truck. 

2. Install the spring clips (U-bolts), 


spring seat caps and shock absorber 
brackets. Torque the nuts to 
specifications. 
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Connect the rear shock absorbers. 
Connect the hydraulic brake hose 
and bleed the brakes. If the axle is 
equipped with air brakes, connect 
the air lines. 

Lower the vehicle to the floor. 
Install the differential carrier and 
axle shafts, and connect the drive 
shaft to the rear U-joint flange as 
outlined in the Removal procedure 
under Differential Carrier. 


DISASSEMBLY AND ASSEMBLY 


DIFFERENTIAL CARRIER 


Disassembly 


1. 


2. 


4. 


Inspect the axle before disassembly 
as given in Part 15-01. 

Remove the oil distributor pipe 
plug, spring and the oil distributor 
from the carrier, if so equipped 
(Figs. 5 and 6). 

Loosen the thrust block lock nut and 
screws, if so equipped, and then back 
out the thrust screw to provide 
clearance between the thrust block 
and ring gear when the differential is 
removed. 

Mark one differential bearing cap 


and the corresponding carrier leg 
with a punch. These marks are to be 
used as a guide when installing the 
bearing caps. 

Remove the adjuster locks. 
Remove the bearing cap bolts and 
the bearing caps. Then lift the 
differential assembly out of the 
carrier. 

Clamp the assembly in a vise 
equipped with soft jaws. Then 
remove the differential side bearings 
with a suitable puller. 

Mark the differential case halves 
with a punch before disassembling, 
as this will aid in aligning the case 


when reassembling. Remove the 
bolts or capscrews. 

Separate the case halves, using a 
brass hammer if necessary, then 
remove the side gears, spider, 
pinions and thrust washers. 


. While holding the drive pinion shaft 


stationary at the flange, remove the 
cotter pin, nut and washer from the 
drive pinion shaft. 


. Remove the flange using Tool T65L- 


4851-A or a suitable puller. Remove 
the bolts, which attach the oil seal 
retainer and pinion bearing retainer 
to the carrier (Fig. 5). Remove the 
oil seal retainer. 
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FIG. 5 Typical Single-Speed Single-Reduction Axle—Rockwell 
12. On a Rockwell axle, install puller Press the rear bearing and spacer off 

screws in the pinion bearing the pinion shaft (Fig. 6). 

retainer. Tighten the screws evenly 15. With a micrometer, measure the 

(3 to 5 turns each, one at a time) and pinion bearing spacer thickness. 

pull the pinion and retainer 16. On a Rockwell axle (Fig. 5) remove 

assembly from the carrier housing. the snap ring that retains the pilot REAR 

The use of a pinch bar will damage bearing on the pinion shaft. Press BEARING 

the shims. Driving the pinion from the pilot bearing off the shaft. PINION 

the inner end with a drift will 17. If the pinion bearing cups are to be 

damage the bearing locking groove. replaced, press them out as shown in 
13. With a micrometer, measure the Fig. 7. 

shim or shims which were installed 18. Clean and inspect the parts as given 

between the pinion bearing retainer in Part 15-01. 

and the carrier housing. Record this Assembly 

reading. No less than three shims are 1. Press the pinion pilot bearing on the 

usually needed. Wire the shims pinion shaft (with the large chamfer 

together so they do not get on the inner race toward the pinion 

misplaced, and to make assembly teeth). On a Rockwell axle, install 

easier. the pilot bearing retaining snap ring. EIB07-K 
14. Press the pinion out of the front 2. Press the pinion rear bearing on the FIG. 6 Removing Pinion Rear 


pinion bearing and bearing retainer. shaft until seated against the back Bearing Cone 
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face of the pinion gear. 

3. Press the pinion bearing cups in the 
bearing retainer (Fig. 8). 

4. Install the pinion in the bearing 
retainer. Place the old spacer on the 
pinion shaft for a trial build-up. 
Install the pinion front bearing. 
Adjust and check the bearing 
preload as given in Part 15-01. 

5. After the pinion bearing preload is 
adjusted, install a new oil seal. 


REAR 
BEARING 
CUP 


| 
—— Press Ram 


Remover Tool 


[ 
PINION BEARING RETAINER E1808-A 


FIG. 7 Removing Pinion Bearing 
Cup 


OUTER CUP 


FIG. 8 Installing Pinion Bearing Cup 
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Install the gasket between the 
bearing retainer and the oil seal 
retainer. Install the universal joint 
flange. 

If the pinion and ring gear set is 
being changed, adjust the shim 
thickness as given under 
Adjustments in Part 15-01. 

Install the pinion and retainer 
assembly in the carrier housing 
using the correct shims. Install the 
capscrews, which attach the bearing 
retainer to the carrier housing. 
Torque the capscrews to 
specification. 

If the ring gear is to be replaced, see 
Part 15-01 for the correct procedure. 
Apply a coating of rear axle 
lubricant on the spider, pinions, side 
gears, and thrust washers, then 
assemble them in the ring gear half 
of the case. Align the punch marks 
and install the other half of the case. 
Install the retaining capscrews or 
the bolts and nuts, and torque to 
specification. Install the lock wire. 
Press the differential bearings on the 
case (Fig. 9). 
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10. Install the differential assembly and 
adjust the gear backlash and bearing 
preload as given in Part 15-01. 

11. When the backlash and bearing 
preload are within limits (see 
Specifications) check the gear tooth 
contact pattern (Part 15-01). 

12. Tighten the thrust block screw, if so 
equipped, until the thrust block 
touches the ring gear. Back off the 
screw at least 1/6 turn but not more 
than 1/4 turn to provide the proper 
(0.010-0.020) clearance between the 
block and the ring gear. Tighten the 
lock nut while holding the screw in 
this position. 

13. Install the oil distributor, if so 
equipped. 


INNER CUP 
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FIG. 9 Installing Differential 
Bearing 
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SPECIFICATIONS 


BACKLASH BETWEEN RING GEAR AND PINION (ROCKWELL) 


0.008 Maximum 


АА Тык CORERBMEENGEE Backlash (Inch) Drive Gear Runout (Inch) 


Rockwell Single Speed Single Reduction 0.005-0.015 


ROCKWELL BEARING PRELOAD 


Pinion Shaft 
Nut-Thread Size 


and Torque Limits 


Foot-Pounds 
(Prevailing Torque 


Axle Model Nuts) 


Single Speed 
Single Reduction 


Pinion and 
Cross Shaft 
Bearing Preload 
(Inch Pounds) 


Press Ram 
Pressure 

for Preload 
Check (Tons) 


Differential Bearing 
Preload (Case Spread) 


0.006-0.010 


1-3/4х12 


These torques аге 
given according 
to diameter and 
threads per in. 
The torque will 
be the same for 
a specific size 
no matter where 
the bolt or cap 
screw is used 

on tbe axle 


Torques given apply to parts coated with machine oil for dry(as receive 


1000-1300 


Torque-Ft-Lbs 
Min.-Max. 
33-43 
53-67 
59-75 
81-104 
116-149 
130-167 
160-205 
185-235 
290-370 
320-415 
470-595 
510-655 
780-1000 
d) parts increase torques 10%; for parts coated with multi-purpose 
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gear oil decrease torque 10%. Nuts on studs to use same torque as for driving stud. 


AXLE SHAFT FLANGE STUD NUT TORQUE LIMITS (ALL AXLES) 


(Ft-Lbs) (Ft-Lbs) 
| 3416 — — 235 [ à 305 1àEUOQ —— ] 
| с oe c ecc C a dq Si _ luba. UMS. — 


(1) 160-200- Ft-Lbs on all 22000 pound and 23000 pound capacity axles. 
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PART 15-20 2-Speed Double Reduction Axle-Eaton 


COMPONENT INDEX 


AXLE HOUSING 


Removal and Installation 


DIFFERENTIAL CARRIER 
Cleaning and Inspection 


Disassembly and Overhaul 


DESCRIPTION 


Eaton 2-speed and double-reduction 
rear axles are available оп 500-9000 
series trucks. These axles are also used 
as the rearward axles on Eaton tandem 
2-speed and double-reduction units. 


DIFFERENTIAL CARRIER 


Two-speeds and double-reduction 
are obtained in these axles by a 
planetary gear set which operates 
between the differential ring gear and 
the differential case. 

In the two-speed axles, the planet 
gear set can be shifted into low speed 
(reduction) or into high speed (direct) 
(Fig. 1). 

In the double-reduction tandem 
axles, the planet gear set is permanently 
locked in the low-speed position (Fig. 1). 

Figure 2 shows the power flow 
through the axle. In the low-speed or 
double-reduction position, the drive 
pinion drives the planetary ring gear 
(first reduction). The planetary ring 
gear drives the planetary ppinions which 
are mounted on the differential case. 
Since the planetary sun gear is locked to 
the carrier housing and cannot turn, the 
planetary pinions are forced to walk 
around the sun gear. This walking 
around causes the differential case to 
rotate slower than the ring gear (second 
reduction). The differential case and 
spider pinions drive the side gears in the 
conventional way. 

In a 2-speed tandem, the shift from 
low-speed to high-speed is made by 
unlocking the planetary sun gear from 
the carrier housing and locking it to the 
differential case. This causes the 
planetary gear set to rotate as a unit so 
that the second reduction is eliminated. 

In a typical two-speed axle in low- 
speed operation, the drive from the 
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Removal and Installation 


ELECTRICAL SHIFT UNIT 


Disassembly and Overhaul 


Removal and Installation 
SPECIFICATIONS 


e a 
TWO-SPEED 


SHIFT FORK 


FIG. 1 


transmission is reduced in the ratio of 
5.57:1 between the drive pinion and the 
differential ring gear. The drive at the 
differential ring gear is further reduced 
by the planetary gear set operating 
between the differential ring gear and 
the differential case, hence double 
reduction. 

In high-speed operation, the 
planetary reduction is eliminated and 
the final axle drive ratio is now only that 
of the drive pinion and differential ring 
gear (5.57:1). 

Axle Lube Filtering 

An external filter with a reinforced 
paper element is used. Lubricant from 
the ring gear flows into the top of the 
filter, down through the element, and 
returns to the axle reservoir. Non- 
magnetic, as well as magnetic, particles 
are removed from the lubricant, 
promoting longer axle life. This by-pass 
filtering system does not affect Eaton 
axle forced-flow lubrication. 
Maintenance requires only the removal 
of one nut and the cover, to replace the 
element. 

Also, a drain plug to which magnetic 
discs are attached is available. This 


SUN GEA 
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Two-Speed апа Double-Reduction Sun Geors 


provides an additional method of 
filtering metallic particles out of the axle 
lubricant. 


ELECTRICAL SHIFT CONTROL 


An electric shift control is used in 
conjunction with the two-speed axles. 

The electric shift control system is 
composed of the control switch, the 
speedometer adapter, the axle shift unit, 
the circuit breaker, and the wiring 
harness. 

The control switch, mounted on the 
gear shift lever (Fig. 3), has two 
positions-up for high axle range and 
down for low axle range. When the 
switch is in either of these positions, a 
slide-contact, attached to the control 
switch shaft, completes the circuit 
between the battery and the motor in the 
axle shift unit (Fig. 4). 

The speedometer adapter is installed 
between the transmission and 
speedometer, and compensates for 
variations in the speed of the drive shaft 
between the high and low speed ranges 
of the axle. The adapter is held in the 
high range by a spring and in the low 
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FIG. 2 Power Flow Planetary Two-Speed Axles 


range by an electromagnet. The inner 
mechanism is prelubricated and sealed 
by the manufacturer. In the event of 
failure, the adapter is replaced as a unit. 

The axle shift unit is mounted on the 
differential carrier. This unit contains a 
reversible electric motor which, when 
energized, shifts the axle into the desired 
range through the mechanism contained 
in the unit. The position of the 
mechanism in both axle ranges is shown 
in Fig. 5. 

А circuit breaker protects the 
system against a short circuit. Should a 
short circuit occur, the breaker will 
intermittently de-energize the entire 
system until the trouble has been 
corrected. 


High Speed Range 

When the control button is placed in 
the up position, current is supplied to 
one field of the motor in the axle shift 
unit. This current turns the armature 
and the drive screw in a clockwise 
direction and moves the nut toward the 
bottom of the screw (Fig. 5). 

When the nut has traveled far 
enough to wind the spring, a contact 
bumper on the nut breaks an electrical 
connection on the automatic switch, 
which de-energizes the motor and stops 
armature rotation. The nut is held at the 
end of its travel by a ball screw detent 
spring mounted on the front cover. 

As the nut moves downward, the 
spring winding lever, which pivots on a 
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FIG. З Control Switch Gear Shift 
Lever 


pin in the nut, winds the torsion spring. 
Thus the tension of the spring is 
increased, and in this position, the axle 
is ready to shift into the high speed ratio 
as soon as the load on the axle gear is 
relieved. 

The torsion spring is assembled in 
the unit so that it is under 50 to 80 
pounds pressure. When the spring is 
wound by the winding lever, this tension 
is increased to 90 to 150 pounds. This 
additional pressure is used to shift the 
axle. When the shift is completed, the 
ends of the spring come together, 
leaving the original tension in the 
spring. This preload tension holds the 
axle in either range. 

Low Speed Range 

When the button is placed in the 

down position, current is supplied to the 
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FIG. 4 Typical Axle Shift Unit 
Installation 
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FIG. 5 Axle Shift Control Positions 
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other field of the motor and to the 
speedometer adapter. The current now 
causes the armature and screw to turn 
counterclockwise, and the nut travels 
toward the top of the screw (Fig. 5). 
This winds the torsion spring, for a shift 
to low range which is accomplished in 
the same manner as the shift to high 
range. 
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ADJUSTMENTS 


Axle shafts, wheel hubs, wheel hub 
bearings, wheel hub grease seals, the 
electric shift unit, and the differential 
drive pinion oil seal can be replaced 
without removing the differential carrier 
assembly from the axle housing or the 


rear axle assembly from the vehicle. 
The axle shafts, wheel hub, bearings, 
and grease seals may be replaced, 
lubricated, or adjusted as detailed under 
Adjustments in Part 15-01. 
The drive pinion oil seal may be 


replaced as detailed in Part 15-15 under 
Adjustments. 

The electric shift unit can be 
replaced or overhauled as described in 
the following sections. 


REMOVAL AND INSTALLATION 


The Eaton two-speed rear axle and 
the Eaton planetary double-reduction 
rear axle are of the same basic design 
and operation. The following 
procedures for Removal and 
Installation will apply to both axle 
designs except where specifically noted. 


DIFFERENTIAL CARRIER 


Removal 

1. Shift the axle into the low ratio. 

2. Drain and discard the axle lubricant. 

3. Remove the axle shaft, stud nuts and 
lock washers. Strike the center of the 
axle shaft flange with a hammer and 
drift to loosen the tapered dowels. 
Remove the axle shafts from the 
housing. 

4. Remove the electric shift unit from 
the carrier housing. Disconnect the 
drive shaft at the rear universal joint 
flange. 

5. Support the carrier on a roller jack. 
Remove the carrier to housing bolts 
and lock washers (or stud nuts). 

6. Remove the carrier from the axle 
housing. Remove and discard the 
carrier to axle housing gasket. 

Installation 

1. Install guide studs in the axle 
housing. Place a new gasket over the 
guide studs. 

2. Install the carrier in the axle 
housing. Ав the carrier to housing 
bolts are installed, remove the guide 
studs. Torque the bolts (or nuts) to 
specifications. 

3. Install the axle shafts through the 
housing ends so that they will spline 
to the differential side gears. Install 


the tapered dowels, lock washers, 
and axle shaft flange stud nuts. 

4. Install the electric shift unit. 
Connect the drive shaft at the rear 
universal joint flange. 

5. Fill the axle with lubricant up to the 
bottom of the filler hole in the rear 
cover, then add one pint of axle 
lubricant at the lubrication channel 
filler plug. 

6. Road test the vehicle. 


REAR AXLE HOUSING 


Removal 

1. Disconnect the drive shaft, remove 
the axle shafts, and remove the 
differential carrier as outlined in the 
foregoing procedure. 

2. Disconnect the rear shock absorbers 
from the shock absorber lower 
attaching brackets, if so equipped. 
Then raise the rear end of the vehicle 
frame until the weight is off the rear 
springs. Place safety stands under 
the frame in this position. 

3. Disconnect the flexible hydraulic 
hose on air line at the frame. 

4. Remove the nuts from the spring 
clips (U-bolts), and remove the 
spring seats and lower shock 
absorber attaching brackets. 

5. Roll the axle from under the vehicle. 
Remove the wheels. 

Installation 

1. After installing the rear wheels, roll 
the axle assembly under the vehicle. 

2. Install the spring clips (U-bolts), 
spring seats, and shock absorber 
lower brackets and torque to 
specifications shown in Group 14- 
31. 


3. Connect the rear shock absorbers. 
Lower the vehicle to the floor. 

4. Connect the air line ог hydraulic 
brake hose and bleed the brakes. 

5. Install the differential carrier and 
axle shafts, and connect the drive 
shaft as outlined under Installation 
in the foregoing procedure. 


ELECTRIC SHIFT UNIT 


Removal 

1. Disconnect the two wires which lead 
to the axle shift unit. Quick 
disconnects will be found between 
the second (from the rear) and third 
harness retainer clips on the left 
frame rail. 

2. Remove the two shift unit housing 
to carrier stud nuts and lock 
washers, and remove the unit from 
the carrier (Fig. 4). 

Installation 

1. Position the lead wires on the 
housing terminals. The red wire 
must be installed on the lower 
terminal. After wiring corrections 
have been made, cover the entire 
area of terminals and wire 
connectors with plastic resin sealer 
(C3AZ-19560-A), to prevent 
corrosion damage to terminal 
connections, Sealer should be firmly 
pressed in place by hand. 

2. Position the shift unit on the 
differential carrier studs with the 
torsion spring swivel block installed 
in the shift fork slot, then install the 
lock washers and stud nuts. 

3. Tighten the stud nuts to 
specifications. Fill the shift unit, to 
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the level of the filler plug, with the 
correct lubricant. 

Connect the motor wire at the quick 
disconnects, and install the harness 
clips on the frame rail. 


> 


DISASSEMBLY AND ASSEMBLY 


DIFFERENTIAL CARRIER 3. Remove the shift fork shaft plugs, reassembling. Remove the lock 

and remove the shaft. wires from the differential bearing 

Disassembly 4. Remove the shift fork seal and the cap bolts, and remove the bolts. 

1. Inspect the carrier before shift fork from the housing. Pull the Back off one bearing adjusting nut to 
disassembly as given in Part 15-01. sliding clutch gear out of the relieve the bearing preload. 

2. After removing the oil distributor differential carrier (Fig. 7). 6. Remove the right and left bearing 
plug if so equipped, (Fig. 6), pull the 5. Mark the right and left bearing caps, bearing adjusters, and locks. 
oil distributor and spring out of the adjusters with a punch to aid in 7. Lift the differential and planetary 
differential carrier. relocating the adjustment when assembly out of the differential side 
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FIG. 6 Eaton planetary Two-Speed or Double-Reduction Axle 
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FIG. 7 Planetary and Differential Assembly 


bearing cups. 

8. Mark the right and left support cases 
so that they can be reassembled in 
the same relative position. Remove 
the lock wire and nuts from the bolts 
which hold the ring gear to the gear 
support cases. Remove the bolts. 

9. Clamp the differential assembly in a 
soft-jaw vise with the ring gear end 
up. 

10. Tap the ring gear with a soft 
hammer on the gear tooth side until 
the gear is free of the flange on the 
right support case (Fig. 6). 

11. Lift the left support case, thrust 
washer, oil collector drum (if so 
equipped) and ring gear from the 
right support case. 

12. Remove the high-speed clutch plate 
from the differential case by tapping 
on each side alternately with a soft 
hammer. 

13. Remove the planetary gears and 
planetary gear pins. 

14. Lift the differential assembly out of 
the right support case. Remove the 
thrust washer from the support case. 
Mark the two pieces of the 
differential case for proper 
assembly. 

15. Remove the lock wire and capscrews 
from the differential assembly, and 
separate the right and left 
differential cases. Remove the 
differential side gears and thrust 
washers. 

16. Remove the differential spider gears, 
thrust washers, and the differential 
spider (Fig. 7). 

17. If the differential support case 
bearings are to be replaced, they 
may be removed with a drift (Fig. 8). 
Press on the new bearings so that the 
ram pressure is against the bearing 
inner race and not against the roller 
cage (Fig. 8). 
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FIG. 8 Removing or Installing Differential Bearing 


18. Hold the pinion shaft flange and Assembly 
remove the pinion shaft nut. 1. Press the pilot bearing on the pinion 

19. Remove the bolts that attach the shaft and stake the pinion shaft end 
pinion bearing sleeve to the carrier at 4 points. 
housing. With a drift, drive the Press the pinion rear bearing onto 
pinion assembly out of the front of the pinion shaft until seated. 
the carrier housing. 3. To install a new bearing cup, place 

20. Place the pinion assembly on a press the pinion bearing retainer sleeve in 
bed and press the pinion shaft out of a press and, using a steel bar, press 
the pinion shaft flange and pinion the cup in the sleeve until it is seated 
shaft front bearing cone. Remove against the recess in the sleeve (Fig. 
the bearing preload spacer from the 11). Repeat this operation for the 
pinion shaft. other cup. 

21. If the pinion rear bearing cone is to 4. Install the pinion in the bearing 
be replaced, remove the pilot retainer sleeve. Place the old spacer 
bearing with the type of tool shown on the pinion shaft for a trial build 
in Fig. 9. Then, remove the pinion up. Install the spacer washer and the 
rear bearing cone with the type of pinion front bearing. 


[9] 


tool shown in Fig. 10. 5. Check and adjust the pinion bearing 

22. If the pinion bearing cups are to be preload as given in Part 15-01. 
replaced they may be removed with 6. Install a new oil seal in the seal 
a steel bar as shown in Fig. 11. retainer or bearing sleeve. 


23. Inspect the parts as given in Part 15- 7. Press the universal joint flange on 
01. the pinion shaft. Install the flat 
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washer and nut. Tighten the nut to 
specifications. 

8. Ifthe pinion and ring gear are being 
replaced, adjust the shim pack 
between the pinion bearing sleeve 
and carrier housing as given in Part 
15-01. 

9. Install a new gasket in the pinion 
bearing sleeve, if so equipped. 

10. Place the shim pack on the bearing 
sleeve and install the pinion and 
sleeve assembly in the carrier 
housing. Install the sleeve to housing 
bolts and lock washers. Tighten to 
specified torque. 

11. Place the left half of the differential 
support case (Fig. 7) in a vise with 
the planetary side facing downward. 
Place one of the differential side gear 
thrust washers in position in the 
case. Place the differential left-hand 
side gear (with the short hub) in 
position in the case. 
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FIG. 11 Removing or Installing Pinion Bearing Cup 


12. Install the four differential pinions 
and thrust washers on the 
differential spider, then place the 
spider in the differential case. 

Place the right side gear and thrust 
washer on the differential pinions. 

13. Place the right half of the differential 
case in position over the differential 
spider, then install the differential 
case bolts. Tighten them to the 
specified torque. 

14. Place the differential assembly on 
the bench, and insert the four 
planetary gear pins in the holes in 
the differential case (Fig. 7). 

15. Place the four planetary gears in 
position on the planetary gear pins. 
Position the high speed clutch plate 
on the planetary gear pins with the 
chamfered teeth facing the planetary 
gears. Tap the plate in place with a 
brass hammer. 

16. Place the right gear support case in 
a vise with the bearing side facing 
downward. Position the gear 
support thrust washer in the case. 

17. Place the differential assembly in the 
gear support case with the planetary 
end facing upward. Place the ring 
gear over the differential assembly, 
with the teeth on the ring gear facing 
downward, and mesh the planetary 
gears with the internal teeth on the 
ring gear. 

18. Line up the bolt holes in the ring 
gear with the bolt holes in the gear 
support case. Place the oil collector 
drum (if so equipped) on the ring 
gear with the open side facing the 
gear. Prior to installing collector 
drum (ribbed type carriers only) 
bend tangs slightly to provide 
tension between drum and support 
case. Place the notches in the oil 
collector drum between the bolt 
holes in the ring gear. 

19. Apply oil to each side of the high- 
speed clutch plate thrust washer, 
then position the washer on the 
high-speed clutch plate. Place the 
left gear support case on the ring 
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FIG. 12 Drive Screw Nut in Center 
Position 


gear, and line up the bolt holes in the 
ring gear and both gear support 
cases. 


20. Install the bolts through the gear 


support cases with the bolt heads 
against the flange of the right gear 
support case. Install the nuts on the 
bolts, and tighten to specifications. 

21. Install the differential assembly in 
the carrier housing and adjust 
backlash and preload as given in 
Part 15-01. 

22. Check and adjust the gear tooth 
contact pattern as given in Part 15- 
01. 

23. Install the sliding clutch gear, then 
position the shift fork on the sliding 
clutch gear. Install the shift fork 
shaft through the hole in the 
differential carrier and into the shift 
fork. Install the shift fork shafl 
plugs. Place the shift fork seal and 
retainer on the shift fork. Shift the 
axle into the low range. 

24. Place the oil distributor and spring 
in position in the differential carrier. 
Install the oil distributor plug and 
gasket, if so equipped. 


ELECTRIC SHIFT UNIT 


The rear axle shift unit is the only 
part in the control system which can be 
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disassembled for repairs. The 

speedometer adapter, circuit breaker, 

and control switch must be replaced if 
failure occurs. 

Disassembly 

1. Remove the front cover and drain 
the lubricant. 

2. Turn the drive screw until the drive 
screw nut is in the center of the 
screw (Fig. 12). This step is 
necessary to prevent damage to the 
drive nut contact bumper. 

3. Pull the shaft out of the torsion 
spring assembly, then remove the 
assembly from the housing. 

4. Remove the screws and lock 
washers which attach the drive 
screw bearing cover to the housing, 
and remove the cover and gasket. 

5. Push down on the screw assembly 
until the bearing is forced out of the 
housing. Remove the bearing 
attaching nut and bearing as shown 
in Fig. 13. 

6. Remove the lock nuts from the 
automatic switch terminals (Fig. 
14), and remove the motor wires 
from the terminals. 

7. Remove the motor cover screws, 
and remove the motor and the cover 
gasket from the housing. 

8. Remove the jam nuts and fiber 
washers from the terminals at the 
rear of the housing. Remove the 
automatic switch center screw, and 
lift the switch out of the housing. 

9. Mount the torsion spring and lever 
assembly in a vise as shown in Fig. 
15. Turn the spring-winding lever 
clockwise, and pull outward to 
disengage the spring from the lever. 
Reverse this procedure to assemble 
the spring (Fig. 16). 

Assembly 

1. Position the automatic switch in the 
housing, and install the switch 
attaching screw. Install the fiber 
washers and jam nuts on the switch 
terminals at the rear of the housing. 

2. Place the motor cover gasket on the 
housing, and install the motor and 
cover in the housing. Install the 
motor cover screws. Position the 
motor wires on the automatic switch 
terminals, and install the lock nuts. 

3. Place the drive screw assembly in 
the housing, and install the drive 
screw bearing and the bearing 
retainer nut on the drive screw (Fig. 
13). Tap the bearing into the bearing 
seat in the housing. Install the 
bearing cover gasket and cover on 
the housing. 

4. Center the drive screw nut on the 
drive screw, making sure the contact 
bumper on the nut is toward the 
automatic switch. 


5. Position the torsion spring assembly 
in the housing, then install the shaft. 

6. Position the shift housing cover 
gasket on the housing, and install 
the shift housing cover. Tighten the 
attaching screws securely. 
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FIG. 13 Removing Drive Screw 
Bearing 
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FIG. 14 Removing Motor Wire 
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FIG. 15 Disassembly of Torsion 
Spring 
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FIG. 16 Assembling Torsion Spring 
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SPECIFICATIONS 

AXLE SHAFT FLANGE STUD NUT TORQUE LIMITS (ALL AXLES) 
x — ei ree its — | 
Se — j] x G — | (r — | 
тве j 10012 

x 2 | s | 3% 13010 © 


@ 160-200 Ft-Lbs on all 22000 pound and 23000 pound capacity axles. 


BACKLASH BETWEEN RING GEAR AND PINION 


А ра Backlash (Inch) Drive Gear Runout (Inch) 
2082116 ШЕЛІ 


EATON AXLE DRIVE PINION ADJUSTMENT SPECIFICATIONS 


Specifications for Drive Pinion Drive Pinion 
Bearing Preload Adjustment Position Adjustment 


Pinion Drive Pinion Arbor Press Spring Scale 
Bearing Nut Torque Preload Reading (pounds) Pinion 

Axle Models Spacer Setting Pressure To obtain 15 to Bearing Cage 
Thickness (ft-Ibs) Setting (tons) 35 in-Ibs Torque Shim Pack 


2-SPEED 
AXLES 0.638 


PLANETARY 
DOUBLE 
REDUCTION 
AXLES 


2 SPEED AXLES TORQUE SPECIFICATIONS 
Torque Settings in ft-Ibs unless otherwise specified 


НЕ ШТ 

Differential Bearing | Cap Screw 9/16-12 (Grade 5) | 115-125 Nut 1-20 | 220-350 | 

Adjuster Lock Cap Screw 5/8-11 (Grade 5) 60-175 Nut 1-1/8-18 320-450 
Drive Pinion 


160. К 2 

Cap Screw 11/16-11 (Grade 7) 
Cap Screw 9/16-12 (Grade 5) | 115-125 
Drive Pinion Bearing 
Cage To Carrier 
101% парага Gaver To | Cap Screw 1716-14 Grade 3 | 3550] 
ме Housing 
Differential Case (Axle) Ka a MEUM ШИ, ит | Stud Nut 7/16-20 (Grade 5) | 4550 | 
БЕЗЕЗ Carrier (2-Speed) | Stud Nut 7/16-20 (Grade 8) | 656 | 

| 90-105 | 


-240 
BolUNut 172-13 (Grade7) | 90-105 Stud Nut 1/2-20 (Grade 5) 85-95 
Bolt/Nut 1/2-20 (Grade 7) | 85-105 | Cover Plate To 
Boit/Nut 9/16-18 (Grade 7) 130-150 Carrier (PDR) Cap Screw 7/16-14 (Grade 5) | 35-45 
Bolt/Nut 5/8-18 (Grade 7) | 190-210 | (At Shift Unit Opening) 

Locknut 5/8-18 Oil Pickup Through Nylock Screw 1/4-20 35-50 
end To Carrier (Grade 5) in-Ibs 


CE 2209-В 


Differential Bearing 
Cap To Carrier 


Differential Carrier 
To Axle Housing 


Ring Gear Support Case 
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PART 15-30 Front Driving Axle — 
441F Dana 


AXLE (COMPLETE) 


AXLE SHAFT AND STEERING 
KNUCKLE 


DESCRIPTION (AXLE) 
DIFFERENTIAL (COMPLETE) 


DIFFERENTIAL BEARINGS 


DESCRIPTION 


DANA DESIGN FRONT FOUR- 
WHEEL DRIVE AXLE 


А unique front wheel drive axle is 
provided on the Bronco vehicle. An 
open yoke is welded to the outer ends of 
the axle housing. This construction 
makes for a very strong spindle area. 
Power to drive the front wheels is 
transmitted through open Cardan-type 
universal joints. Ball and socket joints 
are now used. À new spindle bore seal is 
used. The seal is installed on the axle 
shaft rather than being retained in the 
spindle. Due to its' special design, the 
seal acts as a slinger as well as a seal (see 
Figs. 1 and 4). 

The differential section of the Dana 
Model 441F axle is similar in design (but 
not in size) to the other Dana units used 
on Ford vehicles (Fig. 2). The 
differential carrier is integral with the 
axle housing. Adjustment of the side 
carrier bearings is accomplished by 
means of shims placed between the 
bearings and the differential case. The 
carrier side bearings are pre-loaded by 
the squeezing action of the housing. A 
spreader must be used (Fig. 12) on the 
axle housing to relieve the tension on the 
differential bearings and permit removal 


Removal and Installation ....... 


. 4. 4. 


Removal and Installation ....... 


Cleaning and Inspection ........ 
Disassembly and Overhaul ..... 


..... 


Cleaning and Inspection ........ 
End Play Measurement ......... 
Preload Adjustment ........... 


Applies to Bronco Only 
COMPONENT INDEX COMPONENT INDEX 


PINION 


or installation of the differential. Pinion 
depth is controlled by a shim pack 
located to the rear of the pinion bearing. 
Pinion bearing preload is controlled by 
variable-size spacers. Where necessary, 
special service tools have been designed 
and are available to service the Dana 
axle used in the Bronco. 

The front axle is of the integral 
carrier-housing, hypoid gear type, in 
which the centerline of the drive pinion 
is mounted below the centerline of the 
ring gear. 

The integral pinion gear and shaft is 
supported by two opposed tapered roller 
bearings which are assembled in the 
forward side of the carrier housing. 
Pinion locating shims, installed between 
the rear bearing cup and the cup seat, 
control the drive pinion depth 
adjustment. The pinion bearing preload 
is controlled by shims located between 
the pinion front bearing and the 
shoulder on the drive pinion shaft. 

The differential case assembly is 
supported by two opposed tapered roller 
(side) bearings and cups, which are 
retained in the housing by removable 
caps. Shims, installed between each 
differential side bearing and the 
shoulder on the case, perform three 


Depth Adjustment.............. 
Depth Gauge Check ............ 


PINION OIL SEAL 
Removal and Installation......... 


RING GEAR 
Back Lash Adjustment .......... 
Cleaning and Inspection ........ 


SPECIFICATIONS ............... 


functions: they take up the differential 
case side clearance: they adjust the 
backlash between ring gear and pinion: 
and they establish differential side 
bearing preload. 

A cover on the front of the carrier 
housing provides access for inspection, 
removal and installation of the 
differential assembly and drive pinion. 
A metal tag, stamped with the gear ratio 
plus the number of teeth on the ring gear 
and pinion, is secured to the housing by 
one of the cover bolts. 

Vehicles equipped with limited-slip 
differential assemblies will have an 
additional metal tag identification 
attached to one of the cover bolts. 


FRONT WHEEL DRIVE HUB-LOK 
HUB 


The free-running hub is standard 
equipment for the Dana front axle of the 
Bronco. It is the internal locking type. 


OPERATION 


Lock Position 

When the transfer case is to be 
shifted into the position for driving the 
front axle, the hub lock pointer on the 
center bar must point to the notch under 
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the word LOCK on the retaining plate. 
If the clutch teeth do not engage with 
the knob turned to this position, the 
clutch teeth are butted and a slight 
movement of the wheel in either 
direction will complete the lock. The 
front axle will now drive the wheel. Do 
not operate in four-wheel drive with the 
hubs disengaged. 
Free Running Position 

When the transfer case is to be 
shifted into the position for driving the 
rear axle only, turn the hub lock pointer 
on the center bar so it points to the 
notch under the word FREE on the 
retaining plate. This will disengage the 
clutch teeth and thus unlock the wheel 
hub from the axle shaft. The wheel will 
now turn free on the axle. 

Be certain that the transfer case is 

shifted into 2-wheel drive position 
before disengaging the hub lock. 


SPINDLE BORE SEAL 


RETAINER WASHER 


FIG. 1 Ball Joint and Seal Assemblies 
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REMOVAL AND INSTALLATION 


FRONT AXLE SHAFT AND 
STEERING KNUCKLE 


Removal 

l. Raise the vehicle on a hoist. 

2. Remove the front wheel free running 
hub; then remove the front wheel 
hub and drum as an assembly. Refer 
to Group 11 Part 12, for procedures. 

3. Remove the capscrews that attach 
the brake backing plate and the 


spindle to the steering knuckle 
(housing). Remove the brake 
backing plate and secure it to one 
Side to avoid damaging the brake 
hose. Carefully remove the spindle. 


4. Pullthe axle shaft assembly from the 


axle housing, working the universal 
joint through the bore of the steering 
knuckle (Fig. 3). Use care to prevent 
damage to the seal. If it is bumped 
against the knuckle bore it can be 


damaged. (At this point, the 
following parts can be replaced 
without further disassembly of the 
axle: axle shaft; universal joint; 
spindle bore seal and deflector, and 
spindle bore needle bearing. 


. To remove the steering knucle 


(housing), disconnect the steering 
connecting rod end from the steering 
knuckle. 
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FIG. 2 Front Axle Assembly Complete Exploded View 
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SPINDLE BORE SEAL 


FIG. 3 Removing or Installing Axle Shaft—Typical 


6. Remove cotter key from upper ball 
socket. Loosen the nuts from upper 
and lower ball sockets (Fig. 4). 
Discard nut from bottom socket 
after the knuckle breaks loose from 
the yoke. This nut is of the torque 
prevailing design and is not to be 
reused. 

7. Remove knuckle from yoke. 
Assemble holding plate Tool 41395 
and puller Tool 34123 with step nut 
Tool 27665 as shown. Tighten 
forcing screw to remove knuckle 
(Fig. 5). 

In the event that the top socket 
should remain in the yoke, remove by 
hitting on top of the stud with a rawhide 
hammer. Discard the socket and remove 
and discard the adjusting sleeve. 

8. Remove bottom socket by removing 
clamps and puller jaws from the T of 
the puller Tool 34123 using only the 
T forcing screw and step plate. 
Torque forcing screw to push out 
bottom socket. Discard socket. 
Remove adjusting sleeve and 

discard. Use tool, spanner wrench 

T71T-3010-G. 

9. If the top socket did not remain in 
the yoke, remove it from the knuckle 
(Fig. 6). 

Installation 

1. Place knuckle in vise and assemble 


FIG. 4 Nut Removal 


bottom socket. Place new socket 
into knuckle making sure it is not 
cocked; place the driver over the 
Socket; place forcing screw into 
driver as shown. Apply torque to 
screw and force socket into knuckle 


(Fig. 7). 


2. Make sure socket shoulder is seated 


against knuckle. Use a .0015 feeler 


SPINDLE BORE SEAL 
POSITION 


DEFLECTOR 


WHEEL BEARING SPACER 
CHAMFER TOWARD U-JOINT 
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E 2261-А 


gauge between socket and knuckle. 
Feeler gauge is not to enter at 
minimum area of contact. 

3. Assemble top socket into knuckle. 
Assemble holding plate onto 
backing plate screw. Tighten nuts 
snug. Place new socket into knuckle. 
Be sure socket is straight and not in 
à cocked position. Place driver over 
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socket. Assemble puller tool exactly 

as shown (Fig. 8). 

4. Make sure socket shoulder is seated 
against knuckle. Use a .0015 feeler 
gauge between socket and knuckle. 
Feeler gauge is not to enter at 
minimum area of contact. 

5. Assemble new adjusting sleeve into 
top of yoke. Leave approximately 
two threads exposed. This will 
protect the threads in the yoke. 

6. Assemble knuckle with sockets to 
yoke. Assemble new nut to bottom 
socket. Tighten nut finger loose. 
This will serve as a holding device. 

7. Place spanner wrench and step plate 
over adjusting sleeve. Locate puller 
exactly as shown, and turn forcing 
screw. This will pull the knuckle 
assembly into the yoke. With torque 
still applied, tighten the bottom nut 
on the socket. Torque nut to 70-90 
ft-lbs (Fig. 9). 

If the bottom stud should turn with 
the nut, add more torque to the puller 
forcing screw since this will eliminate 
the turning of the stud because it should 
now be seated into the tapered hole of 
the yoke. Remove puller, step plate and 
holding plate. 
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FIG. 6 Top Socket Removal 


Tool T27666 
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FIG. 5 Knuckle Removal FIG. 8 Top Socket Installation 
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8. Torque adjusting sleeve to 40 ft-Ibs 
using Tool T-27664. Remove 
spanner wrench. 

9. Assemble top socket nut. Torque to 
90 ft-lbs. Line up cotter key hole of 
stud with the castellation or slot of 
the nut. Tighten nut when it is being 
lined up with the hole of the stud. 
Do not loosen nut. Assemble a new 
cotter key. Before connecting the 
steering rod (tie rod) to the knuckle, 
the turning effort should be tested. 
The spring scale pull at the tie rod 
hole should not exceed 40 pounds. If 
the spring scale pull exceeds 40 
pounds the ball joints should be 
replaced. 

10. Connect the steering rod to the 
steering knuckle. Torque to 
specifications. After connecting the 
steering rod to the knuckle the 
turning effort should again be tested. 
For this test, the turning effort 
should not exceed 90 pounds. 

If it now exceeds 90 pounds, 
disconnect the steering rod and check 
both knucles separately to decide which 
is causing the excess turning effort. If 
both knuckles now check 40 pounds or 
less, the excess turning effort is in the tie 
rod or drag link. Take corrective action; 
then proceed with the next step. 

11. Make sure seal and deflector are 
properly installed on the axle shaft 
assembly (see inset on Fig. 3 for 
assembly sequence, and position of 
parts). Assemble seal on shoulder of 
deflector. Position wheel bearing 
spacer, and apply a small amount of 
lubricant C1AZ-19590-B to the 
exposed face of the spacer; then slide 
the axle shaft back into the housing 
using care not to damage the seal. 

12. Install the backing plate, lubricate 
the spindle using C1AZ-19590-B 
lubricant (See Fig. 10) and install the 
spindle and torque the retaining 
screws to 30-40 ft-lbs. 

13. Install the wheel, hub and drum as 
an assembly. Then install the free 
running Hub-Lok hubs (refer to 
Group 11, Part 12). 

14. Fill the axle with the proper grade 
and quantity of lubricant, as 
required. 


DRIVE PINION OIL SEAL 


Removal 

The drive pinion oil seal can be 
replaced without removing the axle 
assembly from the vehicle. 
Compounded or synthetic rubber seals 
do not require soaking. Apply a light 
coat of axle lubricant to the seal on the 
shaft contact area. 


FIG. 9 Assembly of Knuckle to Yoke 


1. Raise the vehicle on a hoist or raise 
the front end of the vehicle with a 
jack. Install safety stands under the 
frame rails and lower the jack or 
hoist far enough to allow the axle to 
drop into the rebound position for 
working clearance. 

2. Scribe marks on the companion 
flanges and U-joints for correct 
positioning at assembly, and remove 
the drive shaft. 

3. Using Tool-4851-K to hold the 
pinion companion flange, remove 
the pinion shaft nut. 

4. Using Tool T53T-4851-A remove 
the companion flange. 

5. Using Tool-1175-AB, puller, in 
combination with slide hammer 
Т50Т-100-А, remove the pinion oil 
seal. 


Installation 

1. Clean the pinion oil seal seat. Coat 
the seating edge of the new seal with 
a small amount of oil resistant 
sealer. Do not put sealer on the 
sealing lip. Drive the seal into the 
housing, using Tool T55P-5676-A. 

2. Coat the inside of the pinion flange 
with a small quantity of rear axle 
lubricant and install the flange on 
the pinion shaft, using Tool-4858-E. 


3. Install the pinion attaching nut on 
the pinion shaft and torque it to 200- 
220 ft-lb. 

4. Position the drive shaft in the 
original location, matching the 
previously made scribe marks, and 
install the attaching parts. 

5. Torque the universal joint U-bolt 
attaching nuts to 15-20 ft-lb. 

6. Raise the vehicle, remove the safety 
stands and then lower the vehicle to 
road position. Check the level of axle 
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FIG. 10 Spindle Lubrication 


lubricant and add the specified 
lubriant as necessary. 


DANA FOUR-WHEEL DRIVE 
FRONT AXLE 


Removal 

1. Raise the vehicle on a hoist or jack 
and install safety stands under the 
radius arm brackets. 

2. Follow the procedure detailed in 
Front Axle Shaft and Steering 
Knuckle Removal and remove the 
front wheels, tires, brake drums, 
brake backing plates, spindles and 
axle shaft. 

3. Remove the hydraulic brake line 
brackets from each end of the axle 
without breaking the hydraulic 
connection. Disengage the hydraulic 
lines from the axle clips. Tie the lines 
to the frame to keep them out of the 
working area. 

4. Disconnect the steering tie rod at the 
knuckle connecting rod ends and tie 
it out of the working area. 
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Disconnect the axle stabilizer bar. 

5. Disconnect the front drive shaft at 
the pinion companion flange and 
universal joint. Secure the drive 
shaft out of the working area. 

6. Lower the vehicle onto the safety 
stands and place a jack under the 
axle to support it while 
disconnecting it from the radius 
arms. 

7. Each radius arm and cap is 
numbered from 1 through 100 for 
proper assembly, since they are 
manufactured as matched pairs. 
Remove the bolts attaching the 
radius arms to the radius arm caps. 
Remove the rubber insulators and 
roll the axle from under the vehicle, 
using the jack positioned in Step 6, 
above. 
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Installation 

1. Position the front drive axle under 
the vehicle, using a floor jack, and 
install the radius arms, insulators 
and caps to the axle. The numbers 
enscribed on cap and arm should 
agree and be matched together. 
Torque the attaching bolts to 
specifications, tightening them 
diagonally in pairs. 


2. Raise the vehicle to working height 


and install the drive shaft to the 
pinion companion flange at the 
universal joint. Torque the universal 
joint U-bolt nuts to specifications. 


3. Connect the axle stabilizer bar. 


Connect the steering tie rod to the 
steering knuckle by means of the 
steering connecting rod ends. 
Torque the attaching nuts to 
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specifications and install cotter pins. 


4. Follow the procedure detailed in 


Front Axle Shaft and Steering 
Knuckle Installation and install the 
axle shafts, spindles and brake 
backing plates. 

5. Position the hydraulic brake lines 
and brackets and install the 
retaining clips. 

6. Install the front brake drums, 
wheels and tires. Adjust the front 
wheel bearings to specifications. 
Install the dust cap or locking hub 
cap and the wheel cover on each 
front wheel. 

7. Lower the vehicle to running 
position and fill the axle housing 
with the specified 


DISASSEMBLY AND ASSEMBLY 


If the Ring Gear and Pinion are to 
be replaced, they must be replaced in 
matched sets. When new gear set is 
obtained, check the markings stamped 
on each gear (Fig. 11). 

Disassembly 

1. Remove the front drive axle from 
the vehicle as detailed in Dana 
Design Front 4-Wheel Drive Axle 
Removal. 

2. Clean around the differential 
housing cover, and remove it. 
Discard the cover gasket. Remove 
the differential bearing caps. 

3. Install the housing spreader and 
adapter (Fig. 12) making sure the 
tool hold-down clamp screws are 
tight. Spread the housing until the 
differential assembly can be forced 
out with a small pry bar. Do not 
spread the housing more than 0.020 
inch to remove the differential 
assembly. Loosen the spreader 


MARKED FOR INDIVIDUAL 
VARIATION FROM NOMINAL 


MATCHED 
GEAR SET 
IDENTIFICATION 
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FIG. 11 Pinion and Ring Gear 
Markings—Dana 


thread immediately after lifting out 
the differential assembly to prevent 
springing the housing. 

4. If the differential bearings are to be 
removed, refer to Specifications for 
the proper tool. 

A shim pack will be found behind 


Tool —4000 -D 


FIG. 12 Spreading Differential Housing 


each differential bearing cone. These 
shim packs control differential bearing 
preload and pinion and ring gear 
backlash. When the differential bearing 
cones are removed, these shim packs are 
usually damaged by the puller jaws and 
should be replaced with new shims. 
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Measure each shim pack with a 
micrometer, shim by shim, and write 
down the total thickness and location of 
each pack. 

5. Remove the ring gear from the 
differential case. With 2 
screwdrivers remove differential 
pinion shaft locking rings. Remove 
the side gears and thrust washers. 
Steps 6, through 15 apply to limited 
slip (Trac-Lok) gear sets only. If 
working on a conventional 
differential, skip these steps. 

6. To remove and install side gears, 
washers and clutch packs during 
disassembly and assembly requires 
special procedures and tooling. Use 
Kit T72L-4205-B (part of the 1972 
Essential Kit, TKIT-1972, and also 
available separately). With this 
tooling it is necessary to use an 
appropriate step plate from the 1971 
essential tool kit. 

An axle shaft placed in a vise with 
the splines extending above the jaws of 
the vise not more than three inches, 
makes an excellent holding fixture after 
the case has been removed from the 
housing. 

Position the Step Plate into the 
bottom side gear (Fig. 13). Apply grease 
to the centering hole of the Step Plate. 
7. Position the Gear Rotating Tool 

into the top side gear (Fig. 14). 

8. Lubricate the threads of the Forcing 
Screw and thread it into the Gear 
Rotating Tool. Guide the Forcing 
Screw into the Step Plate (Fig. 15). 

9. Torque the Forcing Screw tight. 
This will move the side gears away 
from the differential pinion gears, 
and relieve the normal loaded 
condition. Using a piece of 0.030 
thick shim or gauge stock, push out 
the differential spherical washers 
(Fig. 16). 

10. Momentarily, loosen the Forcing 
Screw. This step is very important to 
relieve the pressure of the clutch 
pack. 

11. Retighten the Forcing Screw until a 
very slight movement of the 
differential pinion gears is seen. 

12. Slide the pawl of the Gear Rotating 
Tool (Fig. 17) between two of the 
side gear teeth. Pull the handle so 
the top side gear will rotate and also 
allow the differential pinion gears to 
rotate. Continue this until the 
differential pinion gears can be 
removed through the large openings 
in the case. When attempting to 
rotate the side gear, some tightening 
or loosening of the Forcing Screw 
will probably be required to permit 
the gear movement. 

13. Retain the top side gear and clutch 
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FIG. 14 Gear Rotating Tool in 
Position 


FIG. 15 Guiding the Forcing Screw 
into the Step Plate 
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FIG. 16 Removing Spherical 


Washers 
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FIG. 17 Rotating Tool Pawl in 


Position 


pack in the case with the hand and 
remove the Forcing Screw. Continue 
to hold the side gear and clutch pack 
and remove the Gear Rotating Tool 
(Fig. 18). Remove the top side gear 
and clutch pack. Keep the stack of 
plates and discs in exact order. 


. Turn the case so the flange, or ring 


gear side is up. As this is done, ease 
the Step Plate, side gear and clutch 
pack out of the case. 


. Remove the retainer clips from both 


clutch packs to allow separation of 
the discs and plates for cleaning and 
inspection. Be sure to keep them in 
exact order (Fig. 19). 


. Seals are installed in the axle 


housing near the differential 
bearings. If these seals are not to be 
replaced, pry them from the housing 
with a heavy screwdriver or similar 
tool. 
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Use Tool T66T-3002-A to replace 
both seals at once. Position the seals in 
the respective bores and insert the tool, 
as shown in Fig. 20. Use a wrench to 
expand the tool until the seals are fully 
seated in the bores. 

17. Hold the pinion shaft flange and 
remove the pinion shaft nut. 
Remove the flange. 

18. Tap the pinion shaft out of the front 
bearing cone, using a rawhide 
mallet. 

19. Remove the pinion bearing preload 
shim pack from the pinion shaft or 
from the housing. 

20. If the pinion rear bearing cone is to 
be replaced, use the type of tool 
shown in Fig. 21. 

21. Attach a side hammer puller tool to 
the pinion outer bearing cone and 
remove the bearing cone, slinger, 
and oil seal from the housing. 

22. If the pinion bearing cups are to be 
replaced or the rear bearing cup 
removed for shim adjustment, refer 
to Specifications for the proper 
remover tools. 

23. Clean and inspect the axle parts as 
detailed in Part 15-01. 


ASSEMBLY 


Conventional Differential 

1. Install the side gears and thrust 
washers, pinions and thrust washers, 
and the pinion shaft in the 
differential case. Install the 
differential shaft locking pin. 

2. Install the ring gear on the 
differential case, and torque the 
attaching bolts to specifications. 


Trac-Lok Differential 


1. Install the side gears and thrust 
washers. To do this, whether the 
original plates and discs or new ones 


FIG. 18 Holding Clutch Pack 
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FIG. 19 Plates and Discs to Side Gear Exploded View 


FIG. 20 Installing Inner Seals 


are used, assemble them in exactly 
the same order as the originals. 
Refer back to illustrations used 
during disassembly for guidance in 
subsequent assembly operations. 

2. Prelubricate the thrust face of the 
side gear and assemble the plates 
and discs to the side gear splines, 
prelubing each part with D2AZ- 
19580-В (ESW-M2CIOS-B) with 
EST-M2C118-A Friction Modifier 
Lubricant, both stacks. 

3. Assemble the retainer clips to the 
ears of the plates. Make sure both 
clips are completely assembled or 
seated onto the ears of the plates. 
With the differential case positioned 


T71T-3010-L 


as shown, assemble the clutch pack and 
side gear into the case. Make sure the 
clutch pack stays assembled to the side 
gear splines, and that the retainer clips 
are completely seated into the pockets of 
the case. To prevent pack from falling 
out of the case, it will be necessary to 
hold them in place by hand while 
repositioning case on bench. 

4. Reposition the case on the bench 
and assemble the step plate into the 
side gear. Apply a small amount of 
grease into the centering hole of the 
step plate. 

5. Assemble the other clutch pack and 
side gear. Make sure the clutch pack 
stays assembled to the side gear 
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splines, апа that the retainer clips 

are completely seated into the 

pockets of the case. 

6. Position the gear rotating tool into 
the top side gear and keep the side 
gear and rotating tool in position by 
holding with hand. Insert the 
forcing screw down through the top 
of case, and thread into the rotating 
tool until forcing screw contacts step 
plate. 

7. With tools assembled to the case, 
position case onto the axle shaft (as 
a holding fixture) by aligning the 
splines of the side gear with those of 
the shaft. 

8. Position both differential pinion 
gears opposite one another through 
the openings in the case. Be sure the 
holes of the gears are lined up with 
each other. Hold gears in place by 
hand. 

Tighten forcing screw so that the 
side gears will move away from the 
differential pinion gears and relieve the 
loaded condition. 

9. While holding the differential pinion 
gears in place, insert the pawl of the 
rotating tool between two of the side 
gear teeth. Pull on handle so that the 
top side gear will rotate and allow 
the differential pinion gears to rotate 
and enter into the case. 

As mentioned under disassembly, it 
will probably be necessary to adjust the 
forcing screw by very slightly loosening 
or tightening until the required load is 
applied to allow the side gear and 
differential pinion gears to rotate. 

10. Pull on tool until the handle hits the 
gear. Remove the pawl from 
between the gear teeth and 
reposition the handle and the pawl. 
Repeat the same operation until the 
holes of both differential pinion 
gears are lined up exactly with those 
of the case. 

Prelubricate both sides of the pinion 
spherical washers with the specified 
lubricant. 

11. Apply torque to the forcing screw to 
allow clearance to assemble the 
spherical washers. 

Assemble washers into the case. Use 
a very small screwdriver to push 
washers into place. Be sure the holes of 
the washers and gears are lined up 
exactly with those of the case. Remove 
the forcing screw, rotating tool, and step 
plate. 

Install the pinion shaft in the 
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FIG. 21 Removing Pinion Bearing 
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Bearing 
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FIG. 23 Checking Differential End 
Play 
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differential case. Install the differential 

shaft locking pin. 

12. Install the ring gear on the 
differential case, and torque the 
attaching bolts to specifications. 

Differential Bearing End Play 

Measurement— Conventional and 

Limited—Slip Differentials 

1. Press the differential bearings onto 
the case without sims (Fig. 22). The 
bearings must bottom on the case 
shoulder. 

2. Place the cups on the differential 
bearings and install the assembly in 
the housing. Install the bearing caps 
and tighten the cap bolts just enough 
to keep the bearing caps in place. 

3. Mount a dial indicator on the axle 
housing, with the indicator button 
against the ring gear (Fig. 23). 

4. Pry the differential assembly away 
from the dial indicator, using a 
screwdriver between the bearing cup 
and the case, and set the indicator at 
zero. Pry the differential assembly 
toward the indicator and note the 
indicator reading. This reading 
indicates the amount of shims 
needed behind the differential side 
bearings to take up the total 
clearance between the differential 
bearing cups and the case. Record 
this reading. 

5. Remove the bearing caps and lift the 
differential assembly from the 
housing. Do not install shims under 
the differential bearings at this time. 
The total-clearance reading 
obtained in the above step must be 
integrated with a second reading to 
be obtained after the pinion has been 
installed and pinion depth has been 
adjusted. The two readings are used 
to calculate the shim thickness 
necessary to obtain proper 
differential bearing pre-load and 
ring gear back-lash, as well as end 
play adjustment. 

Drive Pinion Installation and Depth 

Adjustment 
As in all axles, two separate 

adjustments affect pinion and ring gear 

tooth contact, they are pinion depth 

(location) and backlash. On Dana axles, 

the pinion locating shim pack is 

installed between the pinion rear bearing 

cup and the carrier housing (Fig. 24). 

Therefore, adding shims moves the 

pinion toward the ring gear; removing 

shims moves the pinion away from the 
ring gear. 
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Estimated Shim Pack. If the original 
gear set is being installed, install the 
pinion with the original shim pack and 
check the pinion location with a depth 
gauge. 

If the ring gear and pinion is being 
replaced, note that the original factory 
installed pinion locating shim is of the 
correct thickness to adjust for individual 
variations in both the carrier housing 
dimension and in the original gear set 
dimension. Therefore, to estimate the 
correct shim thickness for the new gear 
set to be installed, follow these steps: 
1. Measure the thickness of the original 

pinion locating shim with a 

micrometer. 

2. Note the shim adjustment number 
on both the old pinion and the new 
pinion. Each pinion gear is marked 
with an adjustment number. 

3. Refer to specifications for the 
correct amount of shim thickness 
change. The amount that is shown 
under the new pinion shim 
adjustment number and in line with 
the old pinion number is the amount 
of change that should be made to the 
original shim thickness. 

If the old pinion is marked 4, for 
example, and the new pinion is marked 
-2, the table indicates that 0.006 inch of 
shim stock should be added to the 
original shim pack. 

If the original shim pack was lost or 
if a new axle housing is being installed, 
substitute a nominal 0.030 inch shim for 
the original, and repeat the foregoing 
steps for a trial build-up. If any further 
shim change is necessary, it will be 
indicated in the depth gauge check. 

A new ring gear and pinion should 
always be installed in an axle as a 
matched set (never separately). Be sure 
that the same matching number appears 
on both the drive pinion and the ring 
gear. 

Install the pinion with the estimated 
shim pack, and check the pinion 
location with a depth gauge as outlined 
in the following procedure. 

Depth Gauge Check 

1. Install the pinion locating shim pack 
and pinion bearing cups. Refer to 
Specifications for the proper tool. 

2. Press the rear bearing onto the 
pinion shaft. Refer to Specifications 
for the proper tool. 

3. Position the pinion and rear bearing 
assembly by inserting it from the 
inner side of the axle housing. 
Position the front bearing cone 
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FIG. 24 Pinion and Ring Gear Tooth Contact 


(without preload shim pack) and the 
universal joint flange on the pinion 
shaft. Press all these parts into place 
under a press or with a flange 
replacer tool. Refer to Specifications 
for the proper tool. 

4. Install the pinion shaft flat washer 
and nut, and carefully torque the nut 
until pinion bearing preload is 
between 20-40 in-lbs. As the nut is 
torqued, rotate the pinion shaft in 
both directions to set the bearing 
rollers. 

5. Check the pinion bearing preload 
(Fig. 25). Disregard the torque 
required to start the pinion rotating. 


Inch-Pound 
Torque Wrench 


Тув” Socket 


N 
E1166-A 
FIG. 25 Checking Ріпіоп Bearing 
Pre-Lood 
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The specified torque of 10 to 30 in- 
lbs refers to the torque required to 
keep the pinion rotating after it has 
been started. 

With the pinion installed in the 
housing and the bearing preload within 
limits, check the depth setting (actual 
assembly dimension) with the gauge 
shown in Fig. 26. 

Place the gauge shaft and discs in the 
differential bearing pockets and securely 
tighten the bearing caps. 

6. Attach the dial indicator to its 
holder and place it on the gauge 
block. Place the gauge block 
squarely on the pinion gear and 
squarely against the gauge shaft. 

7. With the indicator button resting on 
the flat of the gauge block, set the 
dial face to read zero. Swing the 
indicator (Fig. 26) to the highest 
point on the gauge shaft and note the 
reading at the highest point. The 
highest point on the gauge shaft is 
the point of highest indicator 
reading while the indicator hand is 
moving clockwise. When the hand 
reverses and starts moving 
counterclockwise, the highest point 
has been passed. 

The indicator reading at the highest 
point on the gauge shaft shows the 
actual assembly dimension with 
reference to the nominal assembly 
dimensions for this axle is 2.625 inches. 
The nominal dimension is the distance 
from the ground surface on the pinion 
gear rear face to the center line of the 
ring gear. The highest point on the 
installed gauge shaft is exactly 1/2 inch 
higher than the ring gear centerline. The 
installed gauge block height is exactly 1/ 
2 inch greater than the nominal 
assembly dimensions for the axle. 

When the gauge block is resting on 
a zero-marked pinion installed exactly 
at the nominal assembly dimension, the 
top of the gauge block and the highest 
point on the gauge shaft are exactly the 
same distance from the pinion gear rear 
face. In this case, the indictor, having 
been set at zero on the gauge block, will 
read zero when moved to the highest 
point on the gauge shaft. A plus or 
minus reading on the indicator at the 
highest point on the gauge shaft 
indicates, therefore, that the actual 
assembly dimension is not the same as 
the nominal assembly dimension. The 
plus and minus indicator readings are 
translated directly into plus and minus 
variations from the nominal assembly 
dimension. 

The indicator reading at the highest 
point on the gauge shaft must 
correspond with the pinion gear 
marking, if the actual assembly 


dimension is correct. For example, a 
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Dicl Indicator 


FIG. 26 Checking Pinion Depth 


pinion marked minus 3 is installed at the 
proper depth when the indicator reads 
minus 3 at the highest point on the 
gauge shaft. Likewise, a pinion marked 
plus 3 is installed at the proper depth 
when the indicator reads plus 3 at the 
highest point on the gauge shaft. 

A plus reading (clockwise from 
zero) at the highest point on the gauge 
shaft with a zero-marked pinion, means 
that the actual assembly dimension is 
too great in the amount of the plus 
reading. To correct, add shims in 
thousandths of an inch that correspond 
to the plus reading. For example, an 
indicator reading of plus 10 with a zero 
marked pinion means that 0.010 inch in 
shims must be added to the rear bearing 
cup pack. The addition of shims will 
move the pinion gear closer to the ring 
gear and decrease the actual assembly 
dimension (Fig. 24). 

Likewise, a minus reading 
(counterclockwise from zero) at the 
highest point on the gauge shaft with a 
zero marked pinion, means that the 
actual assembly dimension is deficient in 
the amount of the minus (-) reading. To 
correct, remove shims in thousandths of 
an inch equal to the minus reading. This 
will increase the actual assembly 
dimension. 

Whenever the pinion rear bearing 
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Depth Guage Tool 
T66T-4020-A 


E 1520-A 


cup shim pack is changed, install the 

pinion and recheck the pinion depth. 

8. After the pinion depth has been 
adjusted and checked, remove the 
universal joint flange and front 
bearing. Add or subtract from the 
original front pinion bearing preload 
shim pack, the same amount in 
thousandths of an inch that was 
added or subtracted from the shim 
pack behind the rear bearing cup 
(Fig. 24). Install the bearing preload 
shim pack, the outer bearing, the 
universal joint flange, washer and 
nut. Torque the flange nut to 200- 
220 ft-lbs on all models. 

9. Check the pinion bearing preload 
(Fig. 25). The preload should be 20- 
40 inch-pounds. Add shims to 
decrease preload and remove shims 
to increase preload. 

If the original bearing preload shim 
pack has been lost or there is reason to 
believe that it was not correct, install a 
0.065-inch shim pack for a trial build- 
up. Check the pinion bearing preload 
and adjust as necessary to obtain 20-40 
іп-165 preload on new bearings ог 10-25 
іп-165 on used bearings. 

10. When the pinion bearing preload is 
correct, remove the universal joint 
flange. Install the oil slinger on the 
outer side of the front pinion bearing 
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and install the oil seal. Refer to Fig. 
20 for the proper seal installer tool. 


Differential Bearing Pre-Load and 
Ring Gear Backlash Adjustment— 
Conventional and 

Limited—Slip Differentials 


1. 


Refer to the reading taken in step 4 
under Differential Bearing End Play 
Measurement Conventional and 
Limited-Slip Differentials. This 
reading (taken before the pinion was 
installed) represents the total 
clearance between the differential 
side bearing cups and the case. 
Again install the differential 
assembly in the housing (this time 
with the pinion installed), and 
tighten the bearing caps lightly. 
Install the dial indicator with the 
button against the back face of the 
ring gear. Move the differential and 
ring gear assembly tight against the 
pinion gear and then set the dial 
indicator to zero. Move the 
differential and drive gear assembly 
toward the indicator, and note the 
reading. 

This reading indicates the amount of 
shims necessary to take up the 
clearance between the bearing cup 
and the case at the ring gear side of 
the differential assembly. Subtract 
this reading from the previously 
recorded total reading to obtain the 
amount of shims necessary to take 
up the clearance between the bearing 
cup and the case at the pinion side of 
the differential. Increase this ріпіоп- 
side shim pack by an additional 
0.015 to 0.020 inch in order to 
provide correct bearing preload and 
backlash. EXAMPLE (Fig. 27): 
Total Clearance previously 
recorded....... 0.070 inch Less 
reading in foregoing step 2 (Amount 
of shims necessary to take up 
clearance at ring gear side) 
EE 0.038 inch Shims necessary to 
take up clearance at pinion 
side.......0.032 inch Plus 0.015 inch 
shims for preload and 
backlash. Total amount of 


S 


BEARING 


WH 


0.038 SHIM 
PACK 


shims at 
0.047 inch. 
Remove the bearing caps, and lift 
the differential assembly from the 
housing. Remove the differential 
side bearings, and install the proper 
amount of shims on each side of the 
differential case. Press the side 
bearings onto the case until they are 
firmly seated against the shims. 
Install the housing spreader, spread 
the housing not more than 0.020 
inch, and install the differential 
assembly. Install the bearing caps, 
and remove the spreader. Install and 
torque the cap bolts to 
specifications. 

Install a dial indicator to check the 
backlash at four equally spaced 


pinion side....... 


к) заның 


P 


BEARING 


E 


%% 


CLEARANCE 0.032“ 
4-PRELOAD 0,015” 
0.047 SHIM PACK 0.047“ 


E 1716-A 
FIG. 27 Differential Bearing Pre-Load and Ring Gear Backlash 


points around the ring gear. The 
backlash must be held to 0.004- 
0.009 inch and cannot vary more 
than 0.002 inch between positions 
checked. If the backlash does not fall 
within these specifications, change 
the shim packs behind both 
differential side bearings, as 
required. 

Check gear tooth contact pattern as 
given in Fig. 3 in Part 15-01. 
Position a new gasket on the rear 
face of the axle housing, and install 
the rear cover and ratio 
identification tag. Torque the cap 
screws to 30-40 ft-Ibs. 

Install the axle in the vehicle 
according to the instructions under 
Removal and Installation. 
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DRIVE PINION ADJUSTING SHIM THICKNESS CHANGES DANA 


New Pinion Marking 
Old Pinion Marking г] ew Pinion Marking 
+4 л [0 | [2 - 


42 +3 
+0.008 +0.007 +0.006 +0.005 +0.004 
30.007 30.006 *0.005 30.004 30.003 *0002 | +0001 | 
30.006 30.005 30.004 30.003 30.002 *0.001 0 -0001 

J 0 0001 -0,002 
30.004 30.003 
30.003 *0.002 
30.002 30.001 i 
[ O [| -000 | -0002 | -0.003 | 
| -0001 | -0.002 | -0.003 | -0.004 | 


AXLE ADJUSTMENTS 
Description [ ih | p 


Backlash Between Ring Gear and Pinion 004- 009 Steering Knuckle Turning Effort — Tie 
Backlash Maximum Variation Between Teeth 0.002 Rod Disconnected (1 Knuckle) 


Pinion Bearing Preload 20-40 in-Ibs Tie Rod Connected (2 Knuckles) 


DANA AXLE TORQUE LIMITS - (FT-LBS) 
Description 
Pinion N 
Differential Bearing Cap Bolts 
Ring Gear Attaching Bolts 
Cover to Housing Bolts 


Spindle Nut to Wheel Hub — Inner Plate and Spindle to Steering 
Ё Knuckle Retaining Bolts 


(D Torque to 50 ft-lbs, then back off 90 degrees and rotate to closest pin-hole. 
@ A torque prevailing nut. Do not reuse. 
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PART 15-31 Front Driving Axle - 44-7F Dana 


Applies To F-100 Only 


COMPONENT INDEX COMPONENT INDEX 


DIFFERENTIAL (COMPLETE) 
31-05 Disassembly and Assembly 31-06 


AXLE (COMPLETE) 
Removal and Installation 


AXLE SHAFT AND STEERING KNUCKLE 


Removal and Insatallation 


DESCRIPTION (AXLE) 


DESCRIPTION 


F-100 4-WHEEL DRIVE FRONT 
AXLES—DANA 


A unique front wheel drive axle is 
provided on the F-100 vehicle. An open 
yoke is welded to the outer ends of the 
axle housing. This construction makes 
for a very strong spindle area. Power to 
drive the front wheels is transmitted 
through open Cardan-type universal 
joints. Ball and socket joints are now 
used. A new spindle bore seal is used. 
The seal is installed on the axle shaft 
rather than being retained in the spindle. 
Due to its' special design, the seal acts as 
a slinger as well as a seal (see Figs. 1 and 
2). 

The differential section of the Dana 
Model 447F axle is similar in design (but 
not in size) to the other Dana units used 
on Ford vehicles (Fig. 3). The 
differential carrier is integral with the 
axle housing. Adjustment of the side 
carrier bearings is accomplished by 
means of shims placed between the 
bearings and the differential case. The 
carrier side bearings are pre-loaded by 
the squeezing action of the housing. A 
spreader must be used (Fig. 4) on the 
axle housing to relieve the tension on the 
differential bearings and permit removal 
or installation of the differential. Pinion 
depth is controlled by a shim pack 
located to the rear of the pinion bearing. 
Pinion bearing preload is controlled by 
variable-size spacers. Where necessary, 
special service tools have been designed 
and are available to service the Dana 
axle used in the F-100 vehicles. 


PINION OIL SEAL 
31-05 Removal and installation 31-02 


31-01 SPECIFICATIONS 31-06 


The front axle is of the integral 
carrier-housing, hypoid gear type, in 
which the centerline of the drive pinion 
is mounted below the centerline of the 
ring gear. 

The integral pinion gear and shaft is 
supported by two opposed tapered roller 
bearings which are assembled in the 
forward side of the carrier housing. 
Pinion locating shims, installed between 
the rear bearing cup and the cup seat, 
control the drive pinion depth 
adjustment. The pinion bearing preload 
is controlled by shims located between 
the pinion front bearing and the 
shoulder on the drive pinion shaft. 

The differential case assembly is 
supported by two opposed tapered roller 
(side) bearings and cups, which are 
retained in the housing by removable 
caps. Shims, installed between each 
differential side bearing and the 
shoulder on the case, perform three 
functions: they take up the differential 
case side clearance: they adjust the 
backlash between ring gear and pinion: 
and they establish differential side 
bearing preload. 

А cover on the front of the carrier 
housing provides access for inspection, 
removal and installation of the 
differential assembly and drive pinion. 
A metal tag, stamped with the gear ratio 
plus the number of teeth on the ring gear 
and pinion, is secured to the housing by 
one of the cover bolts. 

Vehicles equipped with limited-slip 
differential assemblies will have an 
additional metal tag identification 


attached to one of the cover bolts. 


FRONT WHEEL DRIVE HUB-LOK 
HUB 


The optional free-running hub 
available for the Dana front axle is the 
internal locking type. 


OPERATION 


Lock Position 

When the transfer case is to be 
shifted into the position for driving the 
front axle, the hub lock pointer on the 
center bar must point to the notch under 
the word LOCK on the retaining plate. 
If the clutch teeth do not engage with 
the knob turned to this position, the 
clutch teeth are butted and a slight 
movement of the wheel in either 
direction will complete the lock. The 
front axle will now drive the wheel. Do 
not operate in four-wheel drive with the 
hubs disengaged. 
Free Running Position 

When the transfer case is to be 
shifted into the position for driving the 
rear axle only, turn the hub lock pointer 
on the center bar so it points to the 
notch under the word FREE on the 
retaining plate. This will disengage the 
clutch teeth and thus unlock the wheel 
hub from the axle shaft. The wheel will 
now turn free on the axle. 

Be certain that the transfer case is 
shifted into 2-wheel drive position 
before disengaging the hub lock. 
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SPINDLE BORE SEAL 


UM NÉ E 


BALL AND SOCKET 


SNAP RING GROOVE 


SNAP RING 
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FIG. 1 Ball Joint and Seal Assemblies 


FRONT WHEEL BEARING 
ADJUSTMENT 


Front wheel bearing adjustment is 
covered in Part 11-12. 


DRIVE PINION OIL SEAL 


Removal 
The drive pinion oil! seal can be 

replaced without removing the axle 

assembly from the vehicle. 

Compounded or synthetic rubber seals 

do not require soaking in oil. 

l. Raise the vehicle on a hoist or raise 
the front end of the vehicle with a 
jack. Install safety stands under the 
frame rails and lower the jack or 
hoist far enough to allow the axle to 
drop into the rebound position for 
working clearance. 

2. Scribe marks on the companion 
flanges and U-joints for correct 
positioning at assembly, and remove 
the drive shaft. 

3. Using Tool T57T-4851-B to hold the 
pinion companion flange, remove 
the pinion shaft nut. 

4. Using Tool T56L-4851-C, remove 
the companion flange. 

5. Using Tool-1175-AB, puller, in 
combination withslide hammer 
T50T-100-A, remove the pinion oil 
seal. 

Installation 

1. Clean the pinion oil seal seat. Coat 
the sealing edge of the new seal with 
a small amount of oil resistant 
sealer. Do not put sealer on the 
sealing lip. Drive the seal into the 
housing, using Tool T55P-4676-A. 

2. Coat the inside of the pinion flange 
with a small quantity of lubricant 
(ESW-M2C105-B) D2AZ-19580-B, 
and install the flangs on the pinion 
shaft, using Tool-4858-B. 

3. Install the pinion attaching nut on 
the pinion shaft and torque it to 200- 
220 ft-Ib. 

4. Position the drive shaft "in the 
original location, matching the 
previously-made scribe marks, and 
install the attaching parts. 
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SPINDLE BORE SEAL 
POSITION 
DEFLECTOR 


WHEEL BEARING SPACER 
CHAMFER TOWARD U-JOINT 


Е1517-С 
FIG. 2 Views of Seal Details 
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FIG. З Front Axle Assembly Complete—Exploded View 
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Tool 4000 -D 


FIG. 4 Spreading Differential Housing 
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5. Torque the universal joint U-bolt 
attaching nuts to 15-20 ft-Ib. 

6. Raise the vehicle, remove the safety 
stands and then lower the vehicle to 
road position. Check the level of axle 
lubricant and add the specified 
lubricant as necessary. 


REMOVAL AND INSTALLATION 


FRONT AXLE SHAFT AND 
STEERING KNUCKLE 


The removal and installation of 
these parts can be accomplished by 
following the step by step procedures in 
Part 15-30 under Removal and 
Installation, with just one exception. 
Under step 10 to remove the bottom 
Socket it is necessary to first remove the 
snap ring at the bottom, for F-100 
vehicles. 


FRONT WHEEL DRIVE HUB-LOX 
HUB 


Follow the procedures in Part 11-12. 


F-100 4 x 4 FRONT AXLE 
HOUSING 


Removal 

1. Raise the vehicle on a hoist or jack 
and install safety stands under the 
radius arm brackets. 

2. Follow the procedure detailed in 
Front Axle Shaft and Steering 
Knuckle Removal in Part 15-30, and 
remove the front wheels, tires, brake 


drums, brake backing plates, 
spindles and axle shafts. 

Remove the hydraulic brake line 
brackets from each end of the axle 
without breaking the hydraulic 
connection. Disengage the hydraulic 
lines from the axle clips. Tie the lines 
to the frame to keep them out of the 
working area. 

Disconnect the steering tie rod at the 
spindle connecting rod ends. 
Disconnect the axle stabilizer bar. 
Disconnect the front drive shaft at 
the pinion companion flange and 
universal joint. Secure the drive 
shaft out of the working area. 
Lower the vehicle onto the safety 
stands and place a jack under the 
axle to support it while 
disconnecting it from the radius 
arms. 

Each radius arm and cap is marked 
for proper assembly, since they are 
manufactured as matched pairs 
(parts are numbered 1 through 100). 
Remove the bolts attaching the 
radius arms to the radius arm caps. 
Remove the rubber insulators and 


roll the axle from under the vehicle 
using the jack positioned in Step 6, 
above. 

Installation 

1. Position the front drive axle under 
the vehicle, using a floor jack, and 
install the radius arms, insulators 
and caps to the axle. Numbers on 
radius arm and cap should be alike 
and together. Torque the attaching 
bolts to specifications, tightening 
them diagonally in pairs. 

2. Raise the vehicle to working height 
and install the drive shaft to the 
pinion companion flange at the 
universal joint. Torque the universal 
joint U-bolt nuts to specifications. 

3. Connect the axle stabilizer bar. 
Connect the steering tie rod to the 
spindle arms by means of the 
steering connecting rod ends. 
Torque the attaching nuts to 
specifications and install the cotter 
pins. 

4. Follow the procedure detailed in 
Front Axle Shaft and Spindle Arm 
Installation and install the axle 
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shafts, spindles and brake backing 
plates. 

5. Position the hydraulic brake lines 
and brackets and install the 
retaining clips. 

6. Install the front brake drums, 


wheels and tires. Adjust the front 
wheel bearings to specification (refer 
to Group 11, Part 12). Install the 
dust cap or locking hub cap and the 
wheel cover on each front wheel. If 
a dust cap is used, install it with a 


coat of non-hardening sealer on the 
sealing surface. 

7. Lower the truck to running position 
and fill the axle housing with the 
specified lubricant. 


DISASSEMBLY AND ASSEMBLY 


PINION, DRIVE GEAR AND 
DIFFERENTIAL REPAIR 


For major repair operations, refer to 
procedures outlined in Part 15-30, 
particularly for removing side gears and 
washers of limited slip axles from the 
differential gear case. For F-100 
vehicles, when doing this operation use 
Kit T71T-4205-A (part of the 1971 
Essential Kit), TKIT-1971-F or FX, 
and also available separately (See 
Disassembly and Assembly). 


SPECIFICATIONS 


Old Pinion Marking 


DRIVE PINION ADJUSTING SHIM THICKNESS CHANGES DANA 


New Pinion Marking 


+0.001 


: 
-0.001 -0.002 


-0.002 


0 | -0003 | 
-0.001 -0.002 -0.003 | -0004 
-0.002 0.003 | -0.004 -0.005 


DANA AXLE ADJUSTMENTS 


Backlash Between Ring Gear and Pinion 


—0.003 -0.004 | -0005 | 


-0.004 -0.005 -0.006 
-0.005 —0.006 -0.007 —0.008 


.004-.009 Steering Knuckle Turning Effort — Tie 


Backlash Maximum Variation Between Teeth 


0.002 Rod Disconnected (1 Knuckle) 


Pinion Bearing Preload 


DANA AXLE TORQUE LIMITS — (FT-LBS) 


20-40 in-Ibs 


Tie Rod Connected (2 Knuckles) 


Differential Bearing Cap 


Ring Gear Attaching Bolts 


Cover to Housing Bolts 


U-Joint Bolts 


Spindle Nut to Wheel Hub — Inner 


(D Torque to 50 ft-Ibs, then back off 90 degrees and rotate to closest pin-hole. 


©) А torque prevailing nut. Do not reuse. 


Backing Plate and Spindle to Steering 
Knuckle Retaining Bolts 
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PART 15-32 Front Driving Axle - 44-6CF and 
44-6CF HD 6CFHD - Dana 


COMPONENT INDEX 


AXLE (COMPLETE) 
Removal and Installation 


AXLE SHAFT AND STEERING KNUCKLE 


Removal and Installation 


DESCRIPTION (AXLE) 


DESCRIPTION 


F-250 4-WHEEL DRIVE FRONT 
AXLES—DANA 


Dana-design front-drive axles are 
provided for F-250 Ford trucks. Dana 
Model S 44-6CF and 44-6CF-HD are 


Applies to F-250 Only 


DIFFERENTIAL (COMPLETE) 
Disassembly and Overhaul 


32-04 


SPECIFICATIONS 


used on the F-250. The Dana Model 44- 
6CF and 44-6CF-HD used on the F-250 
continues the use of the spherical, closed 
spindle and enclosed universal joint as in 
previous models. 

Other than the unique parts required 


32-04 


PINION OIL SEAL 
Removal and Installation 


32-03 


32-05 


for front-wheel drive, these axles are 
mechanically identical to other Model 
44 axles. It should be noted that the free 
running Hub-LOK hub is standard 
equipment. 


ADJUSTMENTS 


FRONT WHEEL BEARING 
ADJUSTMENT 


Refer to Part 11-12 for front wheel 
bearing adjustment procedures. 


FRONT AXLE SHAFT AND 
STEERING KNUCKLE 


Removal 

l. Raise the vehicle on a hoist. 

2. Remove the front wheel free running 
hub; then remove the front wheel 
hub and drum as an assembly (Fig. 
2). Refer to Group 11 and 12, for 
procedures. 

3. Place а drain pan under the steering 
knuckle assembly (Fig. 1). 

4. Remove the cap screws which retain 
the brake backing plate and spindle 
to the steering knuckle. Remove the 
brake backing plate and spindle 
(Fig. 3). It is not necessary to 
disconnect the hydraulic brake flex 


line before removing the brake 

backing plate from the spindle. 

Support the brake backing plate so 
that the brake hose is not damaged. 

5. Remove the axle shaft. 

6. Disconnect the steering drag link 
from the steering knuckle (Fig. 3). 

7. Disconnect the spnindle connecting 
(tie) rod at both ends. 

8. Remove the unitized seal from the 
steering arm (Fig. 1). 

9. Remove the upper and lower king 
pin bearing caps and shims. 

10. Remove the steering knuckle from 
the housing (Fig. 4). Remove the 
bearing cones. 

11. If the bearing cups are to be removed 
from the housing, use the tool shown 
in Fig. 5. 


Installation 
l. If new seals are to be installed at the 
steering knuckle, place the new 


a, 


unitized seal assembly on the axle 
housing tube (Fig. 1). The seal 
assembly should be installed with 
the split up to prevent lubricant 
leakage. 


2. Install the upper and lower king pin 


bearing cups in the axle housing 
yoke with handle T53L-200-A and 
driver T57P-4625-A. 

3. Place the king pin bearing cones in 
the cups. Retain the lower bearing in 
place with multi-purpose lubricant 
C1AZ-19590-B 

4. Place the steering knuckle over the 
yoke, and then install the lower and 
upper king pin bearing caps (Fig. 4). 
Install the old shims for a trial build- 
up. Torque the bearing cap bolts and 
stud nuts to specifications. 

5. Check the steering knuckle bearing 
preload (Fig. 6). It should be 
between 5-10 ft.-lbs. for 6CF, and 
10-15 ft.-lbs. for 6CFHD. Adjust the 
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shim thickness at the bearing caps, 
as required, to obtain the proper 
preload. 

6. Install the knuckle seals as shown in 
Fig. 1 and torque the retaining 
screws to 10-15 ft.-Ibs. 

7. Connect the spindle connecting (tie) 

rod and the drag link. 

Install the axle shaft. 

9. Position the spindle and the brake 
backing plate on the steering 
knuckle, and then install the 
retaining cap screws. Torque the 
screws to 30-40 ft.-lbs. (Fig. 3). 
Install the oil baffle. 

10. Install the wheel inner bearing cone 
on the spindle. Install the wheel hub 
and disc as an assembly; then install 
the free running Hub-Lok hubs 
(refer to Group 11, Part 12). 

11. ЕШ the steering knuckle with the 
proper grade and amount of 
lubricant. Refer to Group 11, Part 
12 for proper lubricant. 


eo 


DRIVE PINION OIL SEAL 


Removal 
The drive pinion oil seal can be 

replaced without removing the axle 

assembly from the vehicle. 

Compounded or synthetic rubber seals 

do not require soaking. 

1. Raise the vehicle on a hoist or raise 
the front end of the vehicle with a 
jack. Install safety stands under the 
frame rails and lower the jack or 
hoist far enough to allow the axle to 
drop into the rebound position for 
working clearance. 

2. Scribe marks on the companion 
flanges and U-joints for correct 
positioning at assembly, and remove 
the drive shaft. 

3. Using Tool T57T-4851-B to hold the 
pinion companion flange, remove 
the pinion shaft nut. 

4. Using Tool T56L-4851-C, remove 
the companion flange. 

5. Using Tool-1175-AB, puller, in 
combination with slide hammer 
T50T-100A, remove the pinion oil 
seal. 


Installation 

1. Clean the pinion oil seal seat. Coat 
the sealing edge of the new seal with 
a small amount of oil resistant 
sealer. Do not put sealer on the 
sealing lip. Drive the seal into the 
housing, using Tool T55P-4676-A. 

2. Coat the inside of the pinion flange 
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FIG. 2 Front Wheel Hub—4-Wheel 
Drive 
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FIG. 3 Removing Brake Backing 
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FIG. 4 Removing or Installing 
Steering Knuckle 
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with a small quantity of rear axle 
lubricant and install the flange on 
the pinion shaft, using Tool-4858-B. 


3. Install the pinion attaching nut on 
the pinion shaft and torque it to 200- 
220 ft-lbs. 

4. Position the drive shaft in the 
original location, matching the 
previously-made scribe marks, and 
install the attaching parts. 

5. Torque the universal joint U-bolt 
attaching nuts to 15-20 ft-Ib. 

6. Raise the vehicle, remove the safety 
stands and then lower the vehicle to 
road position. Check the level of axle 
lubricant and add the specified 
lubricant as necessary. 


FRONT WHEEL DRIVE HUB-LOK 
HUB 


Front wheel drive free-running lock- 
out hub assemblies are standard on the 
F-250 4 x 4 model trucks. 

An external design lock-out hub 
assembly is standard for the Model 
446CFHD front drive axle. Refer to 
Part 11-12 for complete service 
procedures. 


OPERATION—EXTERNAL ТҮРЕ 


(Locked) Position 

When the transfer case is to be 
shifted into the position for driving the 
front axle, turn the actuating knob so 
that it is aligned with the word lock 
stamped on the retainer cap. If the 
clutch teeth do not engage with the knob 
turned to this position, the clutch teeth 
are butted and a slight movement of the 
wheel in either direction will complete 
the lock. The front axle will now drive 
the wheel. 
F-(Free) Position 

When the transfer case is to be 
shifted into the position for driving the 
rear axle only, turn the actuating knob 
so that it is aligned with the word free 
stamped on the retainer cap. This will 
disengage the clutch teeth and thus 
unlock the wheel hub from the axle 
shaft. The wheel will now turn free on 
the axle. Be certain that the transfer 
case is shifted into 2-wheel drive 
position before disengaging the lock-out 
hub assembly. 

Do not drive the vehicle with one 
hub engaged and the other disengaged. 


Operation Internal Type Lock Position 
When the transfer case is to be 
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shifted into the position for driving the 
front axle, the hub lock pointer on the 
center bar must point to the notch under 
the word LOCK on the retainer cap. If 
the clutch teeth do not engage with the 
knob turned to this position, the clutch 
teeth are butted and a slight movement 
of the wheel in either direction will 
complete the lock. The front axle will 
now drive the wheel. Do not operate in 
four-wheel drive with the hubs 
disengaged. 
Free Position 

When the transfer case is to be 
shifted into the position for driving the 
rear axle only, turn the hub lock pointer 
on the center bar so it points to the 
notch under the word FREE on the 
retainer cap. This will disengage the 
clutch teeth and thus unlock the wheel 
hub from the axle shaft The wheel will 
now turn free on the axle. 

Be certain that the transfer case is 
lifted into 2-wheel drive position before 
disengaging the hub lock. 


Tool—1T581-101-A ——4* | 
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FIG. 5 Removing King Pin Bearing 
Cup 
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FIG. 6 Checking Steering Knuckle 
Bearing Preload 
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REMOVAL AND INSTALLATION 


F-250 4 x 4 FRONT AXLE 

HOUSING 

Removal 

1. Raise the vehicle on a hoist so that 
no vehicle weight is supported by the 
front axle. 

2. Remove the hubs, brake backing 
plates, axle shafts and steering 
knuckle as given in Front Axle Shaft 
and Steering Arm. 


3. Disconnect both front axle shock 
absorbers at their lower ends. 

4. Disconnect the front axle drive shaft 
at the pinion flange. 

5. Support the front axle on a 
transmission jack, and then remove 
the spring clip (U-bolt) nuts and the 
spring seats. 

6. Lower the axle assembly and roll it 
from under the truck. 


Installation 

1. Roll the axle under the vehicle and 
raise it so that the spring clips and 
spring seats can be installed. 

2. Connect the front axle shock 
absorbers. 

3. Connect the front axle drive shaft. 

4. Complete the assembly as given in 
Front Axle Shaft and Steering 
Knuckle Removal and Installation. 


DISASSEMBLY AND ASSEMBLY 


PINION, DRIVE GEAR AND 
DIFFERENTIAL REPAIR 


For major repair operations, refer to 
procedures outlined in Part 15-05, and 


15-30, particularly for removing side 
gears and washers from the differential 
case. For F-250 vehicles, when doing 
this operation use Kit T-71T-4205-A 
(part of the 1971 Essential Kit), TKIT- 


1971-F or FX and also available 
separately (See Disassembly and 
Assembly). 
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SPECIFICATIONS 


DRIVE PINION ADJUSTING SHIM THICKNESS CHANGES-DANA 


018 Pinion New Pinion Marking 
Marking 


4 


0.002 
-0.002 
DANA AXLE ADJUSTMENTS 


| Description — — — | h | Description 
Backlash Between Ring Gear and Pinion .004-.009 Steering Knuckle Turning Torque (Starting) 
Backlash Maximum Variation Between Teeth 0.002 446CF 


Ft-Lbs 


Ring Gear Attaching Bolts 45-65 Spindle to Spindle Arm Bolts 30-40 80-90 
30-40 


Ha MN aes eee 
50 @ Я 
Backing Plate and Spindle to 
Steering Knuckle Retaining Bolts 30-40 30-40 


CE2402-A 


2040 ыз A6CF-HD 

DANA AXLE TORQUE LIMITS — (FT-LBS) 

446СЕ Ft-Lbs 446CF-HD Ft-Lbs 
Pinion Shaft Nut 200-220 Ball Yoke Oil Seal Bolts | 1045 [| — 105 — | 
Differential Bearing Cap Bolts 70-90 Spindle Bearing Cap Bolts 30-40 80-90 


Spindle Nut to Wheel Hub — Inner 
Outer 


© Torque to 50 ft-Ibs, then back off 90 degrees and rotate to closest pin hole. 
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PART 15-33 Front Driving AXLE - Rockwell 


Applies to F-600 Only 


REMOVAL AND INSTALLATION 


SPECIFICATIONS 


COMPONENT INDEX “| COMPONENT INDEX 


DESCRIPTION 33-01 
DISASSEMBLY AND OVERHAUL 33-04 


DESCRIPTION 


The Rockwell-Standard Front 
Driving Single Reduction Final Drive 
axle (Fig. 1) employs a heavy duty spiral 
bevel or hypoid pinion and gear. The 
differential and gear assembly is 


Single-Reduction Final Drives are 
available in a wide range of gear ratios 
and sizes to cover most operating 
conditions. The assemblies drive on the 
coast side. 


mounted on tapered roller bearings. The 
straddle mounted pinion has two 
tapered roller bearings in front of the 
pinion teeth which take the forward and 
reverse thrust and third bearing behind 
the pinion teeth to carry the radial load. 


DRIVE PINION DIFF. BEARING CUP DIFF. CASE 
OUTER BEARING DRIVE PINION DIFF. SIDE GEAR HALF 

DRIVE PINION FLANGE PILOT BEARING HARDENED WASHER THRUST WASHER 
Al 4 Ер 

ND SLINGER ASSEMBLY DRIVE PINION DIFF. BEARING DIFF, PINION A 

- EARING 
COTTER KEY CAPSCREW INNER BEARING CAP CAPSCREW 
DRIVE PINION OUTER DRIVE PILOT BEARING 
GASKET BEARING CUP PINION 


SHIMS 
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FIG. 1 Front Driving Axle Carrier—Exploded View 
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REMOVAL AND INSTALLATION 


FRONT AXLE SHAFT AND 
STEERING KNUCKLE 


Removal 


1. 


Remove the axle shaft following 
steps 1 through 13, under Rockwell 
Four-Wheel Drive Front Axle 
Removal. 


2. Remove the 4 upper bearing cap 
retaining screws (Figs. 2 and 6). 

3. Raise the cap and steering arm and 
set aside. Do not drop or lose the 
shims. 

4. Remove the bearing from the socket 
and set aside. 

5. Remove the four lower bearing cap 
retaining screws (Figs. 2 and 6). 

6. Remove the cap and bearing from 
the socket and set aside. Do not drop 
or lose the shims. 

7. Remove the steering knuckle from 
the yoke. 

Installation 

1. Position the knuckle to the yoke. 

2. Clean, lubricate and install the 
upper bearing. 

3. Position the shims and bearing cap 
and steering arm to the knuckle and 
run in the retaining screws. 

4. Clean, lubricate and position the 
lower bearing, then the shims and 
cap. 

5. Run in the retaining screws. 

6. Torque all upper and lower retaining 
Screws to specifications. 

7. Using a torque wrench, check the 
steering knuckle bearing preload. 

8. Adjust the shim thickness at the 


bearing caps as required to bring the 
preload to specifications. 


ROCKWELL FOUR-WHEEL DRIVE 
FRONT AXLE 


Removal 


l. 


2. 


Raise the vehicle and use adequate 
safety stands. 

Remove the plug from the bottom of 
the axle housing and drain the 
lubricant. Replace the plug. 
Disconnect the driveshaft at the 
pinion shaft. 

Remove one front wheel from the 
brake drum and hub assembly. 
Remove the outer hub cap retaining 
screws and remove the cap. 
Remove the retaining lock ring (Fig. 
3). 

Remove the retaining screws and 
remove the splined drive plate. 
Bend the tab of the lockwasher from 
the locknut and remove the locknut 
(Fig. 4). 

Remove the lockwasher and discard 


10. 


16. 


17. 


18. 


it, and remove the adjusting nut. 
Remove the drum and hub assembly 
from the axle spindle. 


. Remove the brake backing plate 


retaining screws and carefully lift 
out the backing plate and wire it up 
out of the way. 


. Remove the spindle positioning 


screw and remove the spindle (Fig. 
5). 


. Remove the axle shaft from the 


housing (Fig. 6). 


. Repeat step 4 through 13 to remove 


the opposite axle shaft. 


. Remove the carrier to housing stud 


nuts and washers. Loosen two top 
nuts and leave on studs to prevent 
carrier from falling. 

Break carrier loose from axle 
housing with rawhide mallet. A 
roller jack should be positioned and 
fastened to the carrier at this stage. 
Remove the top nuts and washers 
and work the carrier free. A small 
pinch bar may be used to straighten 
the carrier in the housing bore. 
However, the end must be rounded 
to prevent indenting the carrier 
flange. A roller jack may be used to 
facilitate removal of the carrier. 
Place the carrier in repair stand 
LRE-1730-A or other suitable 
holding fixture. 


. Prior to disassembly inspect the 


parts for defects, rotate the gears to 
test for roughness, and make pattern 
and backlash checks as a guide to 
any needed parts replacement. If the 
gears are not being replaced, the 
established backlash should be used 
at reassembly. 


Installation 


l. 


Remove all traces of old gasket 
material from the carrier and 
housing surfaces; then position a 
new gasket over the housing 
mounting studs. 

Using a roller jack, ease the carrier 
into position in the housing bore. 
Position two washers and run two 
nuts part way on to the studs to hold 
the carrier; then square up the 
carrier and align it properly with the 
housing. 

Install the housing stud nuts and 
torque them to specifications. 
Install one axle shaft in the housing 
(Fig. 6). 

Install the spindle and secure it with 
the positioning screw (Fig. 4). 
Position the brake backing plate, 
install the retaining screws and 
torque to specifications. 

Carefully position the drum and hub 


10. 


11. 


12. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


assembly on the axle spindle, and 
run up the adjusting nut. 
Using the adjusting nut make the 
wheel bearing adjustment (Refer to 
Part 11-12, Adjustments). Position a 
new lockwasher against the 
adjusting nut and apply a film of oil 
to the outer face of the lockwasher. 
Run the lock nut against the 
lockwasher and torque it to 
specifications. 
Bend one tab of the lockwasher over 
the adjusting nut. 
Bend one tab of the lockwasher (in 
the opposite direction) over the lock 
nut (Fig. 4). Use a blunt tool in steps 
11 and 12 to avoid making any chips 
which could cause bearing damage. 
Apply Silastic Sealer to the front and 
rear mounting faces of the splined 
drive plate, position the drive plate 
and install the plate retaining screws 
and torque them to specifications. 
Install the retaining lock ring (Fig. 
3). 
Position the outer hub cap and 
install the retaining screws and 
torque them to specifications. 
Install the front wheel and torque 
the nuts to specifications. 
Connect the drive shaft at the pinion 
shaft. 
Repeat steps 5 through 16 for the 
appropriate axle shaft assembly. 
Make sure that the housing drain 
plug has been installed and properly 
torque. 
Fill the axle housing with the correct 
grade and quantity of lubricant. 
Lower the vehicle. 
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FIG. 6 Axle Removal 
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FIG. 4 Locknut and Washer FIG. 5 Spindle in Position 
Assembled 
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DISASSEMBLY AND ASSEMBLY 


DISASSEMBLY 


1. Center punch one differential carrier 
leg and bearing cap to identify for 
properly reassembling (Fig. 7). 

2. Cut lock wire. Remove cap screws 
and adjusting nut locks. 

3. Remove bearing cap stud nuts or cap 
screws, bearing caps and adjusting 
nuts. 

4. Lift out differential and gear 
assembly. 

5. If original identification marks are 
not clear, mark differential case 
halves with a punch or chisel for 
correct alignment on reassembling 
(Fig. 8). 

6. Cut lock wire, remove bolts and 
separate case halves. i 

7. Remove spider, pinions, side gears 
and thrust washers. 

8. If necessary, remove rivets and 
separate gear and case. 

9. Carefully center punch rivets in 
center of head. 

10. Use a drill 1/32 inch smaller than 
body of rivet to drill through head 
(Fig. 9). 

11. Press out rivets. Do not attempt to 
use a chisel to remove the rivets as 
this will elongate the flange holes. 

12. If necessary to replace differential 
bearings, remove with a suitable 
puller (Fig. 10). 

13. Hold flange or yoke with Tool 
T57T-4851-B and remove pinion 
shaft nut washer and cage (Fig. 11). 

14. Remove flange or yoke with a puller 
T65L-4851-A (Fig. 12). Driving the 
flange off will cause runout. 

15. Remove pinion cage stud nuts or cap 
Screws. 
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FIG. 7 Bearing Cap Identification 


ALIGNMENT 
MARKS 
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FIG. 8 Alignment of Differential 
Sections 


16. Remove bearing cover and oil seal 
assembly. 

17. Remove bearing cage. Original may 
have puller holes (Fig. 13). 

The use of a pinch bar will damage 
the shims. Driving pinion from inner end 
with a drift will damage the bearing lock 
ring groove. 

Wire shim pack together to 
facilitate adjustment on reassembling. 
18. To disassemble the pinion and cage 

assembly tap shaft out of cage with 
soft mallet or press shaft from cage. 

19. Remove outer bearing from cage. 
Remove spacer or spacer 

combination from pinion shaft. 

20. If necessary to replace rear thrust 
bearing or radial bearing, remove 
with suitable puller (Fig. 14). 

21. Remove oil seal assembly from 
bearing cover. 


ASSEMBLY 


Prior to performing any assembly 
steps important precautions should be 
taken. 

Parts having ground and polished 
surfaces such as gears, bearings, shafts 
and collars, should be cleaned in a 
suitable solvent such as kerosene or 
diesel fuel oil. 

Gasoline should be avoided. 

Do NOT clean these parts in a hot 
solution tank or with water and alkaline 
solutions such as sodium hydroxide, 
orthosilicates or phosphates. 

Steam cleaning assembled drive 
units after they have been removed from 
the housing is not recommended. When 
this method of cleaning is used, water is 
trapped in the cored passage of the 
castings and in the close clearances 
between parts as well as on the parts. 
This can lead to corrosion (rust) of 
critical parts of the assembly and the 
possibility of circulating rust particles 


FIG. 9 Rivet Removal 


in the lubricant. Premature failure of 
bearings, gears and other parts can be 
caused by this practice. Assembled drive 
units cannot be properly cleaned by 
steam cleaning, dipping or slushing. 
Complete drive unit disassembly is a 
necessary requisite to thorough 
cleaning. 

Rough parts such as differential 
carrier castings, cast brackets and some 
brake parts may be cleaned in hot 
solution tanks with mild alkali solutions 
providing these parts are not ground or 
polished. The parts should remain in the 
tank long enough to be thoroughly 
cleaned and heated through. This will 
aid the evaporation of the rinse water. 
The parts should be thoroughly rinsed 
after cleaning to remove all traces of 
alkali. 

Exercise care to avoid skin rashes 
and inhalation of vapors when using 
alkali cleaners. 

Completely assembled axles, torque 
dividers and transfer cases may be 
steam cleaned on the outside only, to 
facilitate initial removal and 
disassembly, providing all openings are 
closed. Breathers, vented shift units, 
and all other openings should be tightly 
covered or closed to prevent the 
possibility of water entering the 
assembly. 

Parts should be thoroughly dried 
immediately after cleaning. Use soft, 
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clean, lintless absorbent paper towels or 
wiping rags free of abrasive material, 
such as lapping compound, metal filings 
or contaminated oil. Bearings should 
never be dried by spinning with 
compressed air. 

Parts that have been cleaned, dried, 
inspected and are to be immediately 
reassembled should be coated with light 
oil to prevent corrosion. If these parts 
are to be stored for any length of time, 
they should be treated with a good rust 
preventive and wrapped in special paper 
or other material designed to prevent 
corrosion. 

It is impossible to overstress the 
importance of careful and thorough 
inspection of drive unit parts prior to 
reassembly. Thorough visual inspection 
for indications of wear or stress, and the 
replacement of such parts as are 
necessary will eliminate costly and 
avoidable drive unit failure. 


Inspect all bearings, cups and cones, 
including those not removed from parts 
of the drive unit, and replace if rollers or 
cups are worn, pitted or damaged in any 
way. Remove parts needing replacement 
with a suitable puller or in a press with 
sleeves. Avoid the use of drifts and 
hammers. They may easily mutilate or 
distort component parts. 

Inspect hypoid gears for wear or 
damage. Gears which are worn, ridged, 
pitted or scored, should be replaced. 
When necessary to replace either the 
pinion or gear of hypoid set, the entire 
gear set should be replaced. 

Inspect the differential assembly 
for pitted, scored or worn thrust 
surfaces of differential case halves, 
thrust washers, spider trunnions and 
differential gears. Thrust washers must 
be replaced in sets. The use of a 
combination of old and new washers will 
result in premature failure. 

Check for wear or damage to the 
differential pinion and side gear teeth. 
Always replace differential pinions and 
side gears in sets. 
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FIG. 10 Bearing Removal 
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FIG. 11 Pinion Shaft Nut Removal 


Inspect axle shafts for signs of 
torsional fractures or other indication of 
impending failure. 

1. If new cups are to be installed, press 
firmly against pinion bearing cage 
shoulders using Tool T53T-4616-C. 

2. Lubricate bearings and cups with 
light machine oil. 

3. Press rear thrust and radial bearings 
firmly against the pinion shoulders 
with chamfer toward pinion teeth 
using a suitable sleeve that will bear 
only on bearing inner race T53T- 
4621-A (Fig. 15). 

4. Install radial bearing lock ring and 
squeeze ring into pinion shaft groove 
with pliers. 

5. Insert pinion and bearing assembly 
in pinion cage and position spacer or 
spacer combination over pinion 
shaft. 

6. Press front bearing firmly against 
spacer. 

7. Rotate cage several revolutions to 
assure normal bearing contact. 

8. While in press under pressure, check 
bearing preload torque. Wrap soft 
wire around cage and pull on 
horizontal line with pound scale 
(Fig. 16). If a press is not available, 
the pinion nut may be tightened to 
the correct torque and preload 
checked. 

For correct pressures and torque for 
checking pinion bearing preload refer to 
the Specifications Section in this Part. 

If rotating torque is not within 5 to 
15 ins-Ib, use thinner spacer to increase 
or thicker spacer to decrease preload. 

Example: Assuming pinion cage 
diameter to be 6 inches, the radius 
would be 3 inches and with 5 pounds 
pull woul equal 15 ins-Ib preload torque. 
9. Press flange or yoke against forward 

bearing and install washer and 

pinion shaft nut. 

10. Place pinion and cage assembly over 
carrier studs, hold flange and tighten 
pinion shaft nut to the correct 
torque. The flange must be held with 
a suitable tool or fixture to tighten 


nut (Fig. 11). 

11. Recheck pinion bearing preload 
torque. If rotating torque is not 
within 5 to 15 ins-]b, repeat the 
foregoing procedure. 

12. Hold flange and remove pinion shaft 
nut and flange. 

13. Lubricate pinion shaft oil seal and 
cover outer edge of seal body with a 
non-hardening sealing compound. 
Press seal against cover shoulder 
with seal driver (Fig. 17). 

14. Install new gasket and bearing 
cover. 

15. Press flange against forward bearing 
and install washer and pinion shaft 
nut. 

16. Tighten to the correct torque and 
install cotter key. 

Do not back off nut to align cotter 
key holes. 

17. Install correct shim pack. Locate 
thin shims on both sides for 
maximum sealing ability. 

18. Position pinion and cage assembly 
over studs and tap into position with 
soft mallet. 

19. Install lock washers and stud nuts or 
cap screws. Torque to specifications. 

20. If it was removed, position the gear 
to the case. 

Differential case and gear bolts are 
available for service replacement of 
rivets. The use of bolts greatly facilitates 
servicing these units in the field and 
eliminates the need for special 
equipment necessary to correctly cold 
upset rivets. Consult chart for service 
bolt instruction shown with the torque 
chart (Specifications in this Part). 

21. Lubricate differential case inner 
walls and all component parts with 
axle lubricant. 

22. Position thrust washer and side gear 
in bevel gear and case half assembly. 

23. Place spider with pinions and thrust 
washers in position. 

24. Install component side gear and 
thrust washer. 

25. Align mating marks, position 
component case half and draw 
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FIG. 12 Yoke Removal 
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FIG. 13 Bearing Cage Removal 
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FIG. 14 Bearing Removal 


FIG. 15 Rear Bearing Installation 
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assembly together with four bolts or 
cap screws equally spaced (Fig. 18). 
Check assembly for free rotation of 
differential gears and correct if 
necessary. 

Install remaining bolts and cap 
screws, tighten to the correct torque 
and lock wire. 

If bearings are to be replaced, press 
squarely and firmly on differential 
case halves Tool T56T-4242-A. 
Temporarily install the bearing 
cups, threaded adjusting rings where 
employed and bearing caps. Tighten 
the cap screws to the proper torque. 
The bearing cups must be of a hand 
push fit in the bores, otherwise the 
bores must be reworked with a 
Scraper or some emery cloth until a 
hand push fit is obtained. Use a 
blued bearing cup as a gauge and 
check the fits as work progresses. 
Once the cups fit properly, remove 
the bearing caps (Fig. 19). 

After checking related parts, coat 
the differential bearing cones and 
cups with specified rear axle 
lubricant. 

Place the bearing cups over the 
assembled differential bearing cones, 
then position the differential 
assembly in the carrier. 

Insert bearing adjusting nuts and 
turn handtight against bearing cups. 
Install bearing caps in the correct 
location as marked and tap lightly 
into position. 

If bearing caps do not position 
properly, adjusting nuts may be 
cross threaded. Remove caps and 
reposition the adjusting nuts. 
Forcing caps into position will result 
in irrepairable damage to the carrier 
housing or bearing caps. 

Install flat washers where used and 
stud nuts or cap screws. Tighten 
stud nuts or cap screws to 
specifications. 

Using dial indicator at back-face of 
gear, loosen the bearing adjusting 
nut on the side opposite gear only 
sufficient to notice end play on the 
indicator. 


. Tighten the same adjusting nut only 


sufficient to obtain .000 end play. 
Check gear for runout. If runout 
exceeds .008 inch, remove 
differential and check for cause. 


. Tighten adjusting nuts one notch 


each from .000 end play to preload 
differential bearings. 


. If the drive gear is not going to be 


replaced, the established backlash 
recorded before disassembly should 
be used. For new gears the new 
backlash should be initially set at 
.010 inch. Adjust backlash by 
moving the gear only. This is done 
by backing off one adjust ring and 
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FIG. 16 Checking Bearing Pre-Load 


Torque 


FIG. 19 Fitting Bearing Cups 
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FIG. 20 Application for Pattern Check 


advancing the opposite ring the 
same amount. 

42. Apply oiled red lead lightly to the 
hypoid gear teeth. When the pinion 
is rotated, the red lead is squeezed 
away by the contact of the teeth, 
leaving bare areas the exact size, 
shape and location of the contacts 
(Fig. 20). 

43. Sharper impressions may be 
obtained by applying a small 
amount of resistance to the gear with 
a flat steel bar and using a wrench to 
rotate the pinion. When making 
adjustments, check the drive side of 
the gear teeth. Coast side should be 
automatically correct when drive 
side is correct. As a rule, coating 
about twelve teeth is sufficient for 
checking purposes. 

44. After obtaining a satisfactory tooth 
contact, especially in relation to the 
top and bottom of the tooth, the 
backlash can be altered within the 
limits of .005 inch-.015 inch to 
obtain a better contact position 
relative to the length of the tooth. 
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45. A high backlash setting can be used 
to keep the contact from starting too 
close to the toe, and a low backlash 
setting can be used to keep the 
contact from starting too far away 
from the toe. 

46. After correct tooth contact has been 
established, install adjusting nut 
locks and cap screws. Tighten cap 
screws and lock wire to bearing cap 
screws. 

With gears unloaded and with 
adjustments properly made (pinion at 
correct depth and backlash set at .010 
inch) the contacts shown in the left view 
of Fig. 21 will be procured. The area of 
contact favors the toe and is centered 
between the top and bottom of the tooth. 

The hand rolled pattern shown at 
left (gears unloaded), will result in a 
pattern centered in the length of the 
tooth when the gears are under load 
shown at right. The loaded pattern will 
be almost full length and the top of 
pattern will approach the top of the gear 
tooth. 

With gears loaded the pattern on the 


FIG. 21 Satisfactory Loaded and Unloaded Gear Patterns 


coast side of teeth will appear the same 
width as the drive side shown above; 
however, the over-all length will be 
centerd between the toe and heel of gear 
tooth. 

Set used hypoid gear to have the 
tooth contacts to match wear patterns. 
Hand rolled patterns of used gears will 
be smaller in area and should be at the 
toe end of wear patterns. 

А high contact indicates pinion is 
too far out. Set the pinion to the correct 
depth by removing shims under the 
pinion cage. Slight outward movement 
of hypoid gear may be necessary to 
maintain correct backlash (Fig. 22). 

A low contact indicates pinion is too 
deep. Set the pinion to the correct depth 
by adding shims under the pinion cage. 
Slight inward movement of the hypoid 
gear may be necessary to maintain 
correct backlash (Fig. 22). 
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FIG. 22 Unsqtisfactory Gear Patterns 
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SPECIFICATIONS 


САР SCREWS AND STUD NUTS 


Carrier to housinq 


Die 
Location eter 


Pinion shaft 7/8" 
1" 
лд" 
1-1/2" 
1-1/2" 
1-3/4" 


Torque Ft-Lbs. 
Threads | Min. | Ма, | 
20 


Differential bearing 
adjusting nut lock 
Differential case bolt 


DIFFERENTIAL BEARING CAP - CAP SCREWS OR STUD NUTS TORQUE REQUIRED TO OBTAIN PINION BEARING PRELOAD 


Cap Screw or Cap Screw or Torque Ft-Lbs. 
Stud Nut Coarse Stud Stud Nut or 
Diameter Thread Fine Thread | wi | wa | 


11 
10 


Pressure Required 
Pinion Shaft to Obtain 
Thread Size Correct Preload 


1" x 20 B tons 300—400 
1-1/4" x 18 11 tons 700-900 


14/2" x 12 14 tons 800-1100 

1-1/2" x 18 14 tons 800-1100 

1-3/4" x 12 14 tons 800-1100 
Use rotating torque, not starting torque. 


18 
16 
14 
14 


4 


Torques given apply to parts coated with machine oil. Nuts on studs 10 use same torque as for 
driving the stud. 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) STEERING KNUCKLE PRELOAD TORQUE 


BEARING CAP TO KNUCKLE (CAPSCREW) TORQUE 


Сар Screw Cap Screw Torque 
Diameter Thread Ft-Lbs. 
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PART 15-40 Traction-Lok Limited Slip 
Differential - Ford 


Applies to Bronco, F-100 (4 x 2) and F-100 (4 x 4) Only 


DESCRIPTION 40-01 DISASSEMBLY AND OVERHAUL 


COMPONENT INDEX mI COMPONENT INDEX 


The Traction-Lok differential (Fig. 
1) employs a multiple disc clutch to 
control differential action, Shim(s), 
which control side gear mounting 
distance, four steel, four friction and one 
composite plate (steel on one side and 
friction material on the other) stacked 


RING GEAR 


4209 DIFFERENTIAL 


PINION SHAFT  CASE-4204 


RETAINING PINS 
359475-S 


SIDE GEAR 


on a clutch hub, and four ear guides are 
housed in the differential cover. Located 
in the differential case between the side 
gears is a one-piece pre-load plate and 
block and four calibrated pre-load 
springs, which apply an intial force to 
the clutch pack. Additional clutch 


PINION SHAFT 


4211 


PINION GEAR 
THRUST WASHER 
4230 


PINION GEARS 
4215 


PINION GEAR 
THRUST WASHER 


4230 CENTER BLOCK (SHAFT SEAT) 4: 


“ә PINION SHAFT 
Pr" 


capacity is derived from the side gear 
thrust loads. The four friction plates are 
splined to the clutch hub which in turn 
is splined to the left axle shaft, and the 
eared steel plates are dogged to the case; 
thus, the clutch is always engaged. 


2 [2 PINION DIFFERENTIAL] [2 PINION DIFFERENTIAL] 
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PINION GEAR THRUST WASHER ш 
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SIDE GEAR COMPORITE 
PRE-LOAD 4236 PLATE FRICTION CLUTCH 
SPRINGS 4A325 E 2 
CASE-TO-COVER 4214 CLUTCH HUB 
RETAINING SCREWS > 4946 PINION GEAR 4215 
50025-52 » PI 
Va. МОМ GEAR QO 
4 if THRUST WASHER 77” 
4230 
SIDE GEAR D ы DIFFERENTIAL 
THRUST WASHER CASE COVER 
4228 A 4204 
CENTER BLOCK SIDE GEAR 
(SHORT PINION — PINÍON THRUST WASHER 
SHAFT SEAT) SHAFT PINION GEAR 4228 
4420 44207 4215 j 
PRE-LOAD SPRING hy » 
PINION GEAR PLATE—4A326 : 
бінен SEAR THRUST WASHER -— Ael 
THRUST WASHER S REQ'D.) i 
4230 CLUTCH PLATE STEEL CLUTCH 4A324 — y 
4 PINION DIFFERENTIAL EAR GUIDES (4) PLATES=4947 
4A323 RING GEAR 
RETAINING 
BOLTS (10) 


FIG. 1 Ford Traction-Lok Differential—Disassembled 
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ADJUSTMENTS 


No in-vehicle adjustments are 
possible on this unit. Refer to the 
applicable axle section for Adjustments 
to the axle in which it is installed. 
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REMOVAL AND INSTALLATION 


Refer to Part 15-10 for removal of 


this differential which is removed and 
installed in the same manner as a 
conventional differential. 
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DISASSEMBLY AND ASSEMBLY 


Removal and Installation 


procedures for the differential 
(removable carrier) are the same as the 
conventional Ford axle, except in the 
area of the differential case disassembly 
and assembly which follows: 


DISASSEMBLY 


1. 


Remove ten bolts and flat washers 
securing the ring gear to the 
differential case assembly. The ring 
gear must be removed in order to 
separate the case halves. 

Remove the ring gear by tapping the 
gear with a soft hammer or press the 
gear from the case, 

Place the differential case in a press 
to load the case at the bearing 
journals so that the pre-load of the 
springs is overcome (approx. 1,500 
lbs). If a press is not available, two 
7/16 inch bolts and nuts can be used 
in the ring gear mounting holes (one 
on each side) to compress the case 
halves together and overcome 
preload spring tension. Then, while 
the case is still under pressure, 
loosen the two Allen or Phillips head 
screws which hold the case halves 
together until one or two threads of 
the screws remain engaged. Remove 
the case assembly from the press. 
Tap on the cover to spring it loose; 
then, remove both screws. 

With the cover facing down, lift off 
the case. Remove the pre-load spring 
plate and four pre-load springs. 
From the cover remove the side 
gear, four clutch plate ear guides, 
clutch hub, friction and steel clutch 
plates and shim(s). 

With a suitable drift, drive out the 
pinion shaft lock pins from the case. 
With a brass drift, drive out the long 
pinion shaft from the case. Drive 
from the end opposite the lock pin 
hole. 

Remove the two short pinion shafts 
using a drift, driving each shaft from 
the center outward. Lift out the 
center block, then remove the pinion 
gears, thrust washers and side gear 
and thrust washer. 


9. 


If the differential bearings are 

removed, the bearings can be 

installed in one of the following 
ways: 

a. With the differential case and 
cover completely assembled. 

b. On the case or cover when 
disassembled. However, when 
pressing the bearing on the cover, 
a block of wood or fiber must be 
used as shown in Fig. 2 in order to 
avoid damage to the cover. 


ASSEMBLY 


1. 


2. 


9. 


Lubricate all parts with C9AZ- 
19580-A lubricant during assembly. 
Mount the differential case in a soft 
jaw vise and place a side gear thrust 
washer and side gear in the 
counterbore of the case. 
Install the pinion thrust washers and 
place the pinion gears on the side 
gear aligning the holes in the 
washers and gears with the holes in 
the case. 
Install the center block so that the 
shaft holes are aligned with the holes 
in the pinion gears and case. The 
center block has two machined sides 
and two rough sides. 
With a brass drift, drive in the long 
pinion shaft from the outside of the 
case aligning the lock pin holes in 
the shaft with the holes in the case. 
The center block should be 
positioned so the long shaft is driven 
through the rough side and short 
shafts driven through the machined 
side (Fig. 3). 
With a suitable drift, install the shaft 
lock pins. Make sure the pinion and 
side gears move freely. 
Place the four pre-load springs in the 
holes provided in the center block. 
Position the pre-load plate over the 
four springs, making sure the 
springs are properly seated. The pre- 
load plate straddles the center block 
over its narrower or machined 
width. 
Mount the differential cover in a soft 
jawed vise or holding fixture. 


10. Insert shim(s) of 0.050 total 


11. 


12. 


13. 


14. 


15. 


thickness in the cover cavity. 
Install the composite plate (friction 
material on one side and steel on the 
opposite) on the back side of the 
clutch hub with the friction material 
against the hub; next, install a 
friction plate, then steel, friction, 
steel, friction, steel, friction, and 
lastly a steel plate (Figures 1 and 4). 
When new clutch plates are used, 
soak the plates in Ford Hypoid 
Lubricant (C9AZ-19580-A), for 
approximately 30 minutes before 
installation. 
Place the clutch hub with the clutch 
plates into the clutch gear cavities in 
the differential cover. Make sure 
that the splines on the last friction 
plate are engaged on the hub. 
Obtain locally a 5/8 inch x 2 1/2 
inch or 9/16 inch x 2 1/2 inch bolt, 
nut and two 1 1/2 inch outside 
diameter flat washers approx. 1/8 
inch in thickness. These parts are 
required to compress the clutch 
pack in order to obtain the proper 
shim selection. Install a flat washer 
on the bolt, and place the bolt 
through the clutch hub. Hold the 
bolt in position and turn the cover 
over. Place a flat washer on the bolt 
and then install the nut. Be sure the 
washers are centered, and torque the 
nut 10 or 15 ft-lbs (Fig. 5). 
Place the shim template tool (T68P- 
4946-A) in the clutch hub (Fig. 21). 
Some clearance should be observed 
between the shim tool and the cover- 
to-case mating surface. Using a 
feeler gauge, determine the exact 
amount of clearance. The shim pack 
thickness chart which will indicate 
the correct amount of shim(s) to 
subtract from the 0.050 shim 
originally installed. In order to 
correctly select the proper shim(s), 
the shim template tool and the chart 
must be used. Refer to 
Specifications. 
After the proper shim selection is 
determined, remove the bolt, nut 
and flat washers. If it is necessary to 
revise the shim thickness, remove 
the clutch hub and clutch plates. 
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16. Install the selected shim(s) іп (һе 


_ 
~ 


20. 


cover cavity, re-install the 
components as outlined in Steps 11 
and 12. 


. Install the four steel clutch ear 


guides and side gear. 


. Place both assemblies in a press, and 


press the two halves together; then, 
insert the two Allen head or Phillips 
head screws, and tighten evenly 
until tight. If a press is not available, 
any two stock bolts and nuts may be 
used opposite each other in the ring 
gear retaining holes to compress 
both halves. 


. Install the ring gear and ring gear 


bolts and washers. Tighten evenly 
and alternately across the diameter 
of the ring gear. Torque the bolts to 
65-80 ft-lbs. 

Prior to installation of the torque 
sensitive locking differential into a 
vehicle, a bench torque check must 
be made. With currently released 
locker tools, check the torque 
required to rotate one side gear 
while the other is held stationary. 
The initial breakaway torque may 
exceed 250 ft-lbs. The rotating 
torque required to keep the side gear 
turning with new clutch plates is 100 
to 250 ft-lbs. With reused clutch 
plates, the minimum torque required 
is 40 ft-lbs. (The torque may 
fluctuate 10-40 ft-lbs). 
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FIG. 2 Installing Differential Bearing 
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FIG. 3 Center Block and Pre-Load Springs Installation 
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FIG.4 Clutch Pack Instollation 


CLEARANCE CHECK AREA 


SHIM TEMPLATE 
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FIG. 5 Shim Template Tool Application 
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PART 15-41 No Spin Locking Differential - DAP 


Applies to F-100, 250, 350 and P-350 4x2 Vehicles Only 


COMPONENT INDEX 


DESCRIPTION 


DISASSEMBLY AND OVERHAUL 


DESCRIPTION 


DETROIT AUTOMOTIVE PRODUCTS 
NO SPIN LOCKING DIFFERENTIAL 


The No Spin unit is a true locking 
differential, basically a system of dog- 
clutches and cams, containing no 
power-averaging gearing as in a 
conventional differential. When moving 
in a straight line, backward or forward, 
both wheels must turn, because they are 
positively locked together at the axle 
shafts by dog-clutches. This is in 
contrast to the limited slip type 
differential, which contains more or less 
conventional differential gearing with a 
system of clutches acting as retarders on 
the normal differential action. In other 
words, there is no breakaway torque at 
which the No Spin will release, as in 
limited slip type differentials. 

In order to get differential action, 
which basically is allowing one wheel to 
run faster or further than the other 
while the vehicle is turning, a system of 
cams disengages the dog clutch on the 
side that is turning in the greatest circle. 
Immediately that the wheels resume 
straight line travel, the dog clutches 
again engage, locking the axle shafts 
together at the differential case. 

It should be noted that in a No Spin 


installation, the inside wheel always 
turns at ring gear speed, because of the 
direct mechanical lock to the differential 
case. This is not true of a geared 
differential system, which averages the 
power transmitted to the wheels, so that 
the inside wheel may actually turn 
slower than the ring gear, while the 
outside wheel turns faster. 

Figure 1 is an exploded view of the 
standard type No Spin differential. 

Figure 2 is a disassembled view of 
the various No Spin assemblies which 
can be installed in all Ford trucks. On 
Ford F-100 and F-250 trucks, the silent 
type No Spin is usually furnished with a 
special differential case, whereas the 
standard type used on the larger trucks 
drops into the existing case. 

Figure 3 shows the relative position 
of the No Spin unit when installed in the 
typical axle. 

Figure 4 shows the positions of the 
various parts when the wheels are 
moving straight ahead and when 
making right and left turns. 

As can be seen in Fig. 4 the basic 
difference between the silent type and 
the standard type is the added hold out 
ring interposed between the driven 
clutch and the spider, or driving 
member. When the outside wheel is 


COMPONENT INDEX 


41-01 REMOVAL AND INSTALLATION 
41-05 


unlocked, while the vehicle is turning, a 
normal ratcheting action takes place as 
the driven clutch on that side walks 
around the spider. In the standard type, 
this ratcheting is audible as a clicking 
noise. The noise is due to the in-and-out 
motion of the driven clutch teeth and 
the cam surfaces. The holdout ring, in 
the silent types, acts to limit the in-and- 
out motion until the exact instant that 
the wheels resume straight-ahead travel. 
As can be seen in Fig. 2, the holdout ring 
is a simple device. It turns with the 
spider, but has some lost motion due to 
the wide slot which indexes it to the 
spider. When a wheel begins to over run, 
so that its driven clutch moves outward 
by cam action, the holdout ring, riding 
the same center cam, also moves 
outward and then turns slightly, due to 
the lost motion built into it at the 
indexing slot. This action takes up the 
slack in the mechanism and prevents the 
in-and-out hunting action of the cam 
and clutch teeth which produces noise. 
As soon as the over-running wheel slows 
down, the hold-out ring reverses its 
movement, due to the wide indexing 
slot, and moves inward on the center 
cam, along with the driven clutch of that 
wheel. This action is instantaneous. 
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FiG. 1 Exploded View—Standard No Spin Differential 
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FIG. 2 No Spin Differentials—Disassembled Views 
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FIG. З No Spin Differential 
Installed 


NO SPIN LOCKING DIFFERENTIAL—DAP 


DRIVEN CLUTCH DRIVEN CLUTCH 


SIDE GEAR SIDE GEAR 
BOTH SPIDER 
DRIVEN CLUTCH 
CLUTCHES & TEETH DRIVE 
SPIDER TRAVEL DRIVEN CLUTCH 
AT SAME SPEE TEETH 


— DRIVEN CLUTCH 
DRIVEN CLUTCH 


-4--- SIDE GEAR 


DRIVEN CLUTCH 
AND SPIDER 
ARE LOCKED 
AND TRAVEL 

AT SAME 
SPEED 


SIDE GEAR 


CLUTCH TEETH ON 
SPIDER DRIVE 
DRIVEN CLUTCH TEETH 


DRIVEN CLUTCH 
ELEVATED BY 

CAMS DISENGAGES 
FROM SPIDER CLUTCH 
TEETH AND TRAVELS ч 
АТ FASTER SPEED 


NOSPIN OPERATION - RIGHT TURN 


DRIVEN CLUTCH AND 
SPIDER ARE LOCKED 


` 
AND ROTATE AT й) y 
q | 


SAME SPEED DRIVEN CLUTCH 


ELEVATED BY CAMS 
DISENGAGES AND 
TRAVELSAT 

FASTER SPEED 


-+—— SIDE GEAR 


SIDE GEAR 


SPIDER CLUTCH 
TEETH DRIVE 
DRIVEN CLUTCH 


NOSPIN OPERATION - LEFT TURN 
Е 1529-А 


FIG. 4 No Spin Operation 
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ADJUSTMENTS 


No in-vehicle adjustments are 
possible on this unit. Refer to the 
applicable axle section for adjustments 
to the axle in which it is installed. 


REMOVAL AND INSTALLATION 


Refer to the applicable axle 
instructions for removal of this 
differential which is removed and 
replaced exactly the same as a standard 
differential. 


DISASSEMBLY AND ASSEMBLY 


The No Spin locking differential 
assembly is removed and installed in 
exactly the same manner as the 
conventional differential assembly. 
DISASSEMBLY 


Repairs to the standard No Spin 
differential will not require removal of 
the ring gear or differential bearings, 
since the unit drops into the existing 
differential case. Certain precautions are 
necessary for the differential case, 
because it is spring-loaded. Refer to 
Removal From the Differential Case, 
below. 

Repairs to the silent type No Spin 
differential used in the F-100 and F-250 
axles require removal of the ring gear, 
since the special differential case 
furnished with the unit is assembled by 
means of the ring gear attaching bolts. 
Removal Of Differential Unit From 
Differential Case 

Before removing either the standard 
or the silent No Spin unit from the 
differential case, make up a long bolt 
and nut assembly similar to the one 
shown in Fig. 5, and clamp the unit 
together. This will prevent the spring 
loaded No Spin unit from flying apart 
when taken from the differential case. 


l. Mark the mating halves of the 
differential case with a center punch 
50 they can be installed in their 
original position. 

2. Remove the ring gear attaching 
bolts and separate the two case 
halves. 

3. Remove the No Spin unit from the 
case and carefully release the spring 
tension by unscrewing the nut and 
bolt assembly (Fig. 5). 


INSPECTION 


1. 


Thoroughly wash all parts іп а 
suitable solvent and dry with 
compressed air. 

Inspect the splines on the side gears 
and clutch members. Remove any 
burrs or small chipped edges with a 
stone or electric burr grinder. If 
large sections of the spline are 
broken away, replace the part. 
Check the side gear hubs for 
fractures. 

Check the spring heights. They 
should be within 1⁄4 inch of the 
original in the F-100, F-250, F-and 
P-350. 

Check for fractures or chipping of 
the holdout ring and excessive wear 
of the cam teeth. А badly worn or 
chipped holdout ring can cause 
chipping of clutch teeth. 

Check the center cam for free 
movement. It must be free to rotate 
within the limits of the keys in the 
spider (Fig. 6). It is not necessary to 
remove the center cam for 
inspection. In most of the light series 
units, the spider or drive member is 
serviced as an assembly with the 
center cam. If the spider (drive 
member) or center cam is damaged, 
the assembly must be replaced. 
Check the spring retainer (Fig. 4) for 
fractured splines or spring seat. 
Check for failure of the hydrogen 
weld attaching the cam surface of 
the driven clutch to the clutch (if the 
two-piece unit is used). If a weld 
failure has occurred, it will be 
possible to rotate the cam ring in the 
driven clutch by tapping lightly on 
the cams. 


FIG. ASSEMBLY AND DISASSEMBLY CLAMP 
E 1530-A 


FIG. 5 Assembly and Disassembly 
Clamp—No Spin 


8. Inspect the clutch teeth on the 
spider and driven clutches. Very 
slight chips can be touched up with 
a stone. If excessively chipped or 
rounded, these parts must be 
replaced. Compare the tooth form 
with a new part, if available. If a part 
is replaced due to chipped teeth, 
always replace the mating part as it 
may have invisible fractures. 

9. Cams on the center cam and driven 
clutch must not be excessively 
chipped. A smooth wear pattern up 
to 50 per cent of the face width is 
acceptable on the clutch cam and 
center cam. 

10. Check the side gear spline fit on its 
mating axle shaft. Be sure the splines 
do not bind. 
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11. If a case was furnished with the No 


Spin differential, inspect it 
according to the standard 
instructions given in Part 15-01. 


ASSEMBLY 


Installation of Differential Unit In 
The Differential Case 


1. 


Assemble the No Spin, being careful 
to position the spring retainers so 
that the spring seats inside the 
cupped section (Fig. 4). 

Clamp the unit together, using an 
assembly of bolt, washers and nut 
similar to Figure 5. 

Position the No Spin unit in the 
differential case. Align the punch 
marks that were made during 
disassembly to mate the two halves. 
Install the ring gear and attaching 
bolts. Torque the attaching bolts to 
the torque specified for the factory 
axle which the No Spin replaced. 
Before installing the No Spin and 
differential case assembly into the 
axle carrier, place an axle shaft in 
each side and rotate. It should be 
possible to feel the backlash between 
the clutch teeth (about 5/32 inch). If 
this backlash cannot be felt, and the 
side gear is locked solid in the No 
Spin, remove the unit from the case 
and check the assembly (Fig. 4). 

If the correct backlash is present, 
assemble the differential case into 
the carrier and follow the 
instructions in Removal and 
Installation to complete assembly of 
the axle involved. 

When the axle is assembled, fill with 
the recommended lubricant for the 
factory-standard axle. No special 
lubricant or additive is necessary in 
the No Spin Installation. 
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FIG. 6  Holdout Ring Installation—No Spin Differential 
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PART 15-42 Limited Slip Differential - Dana 


DESCRIPTION 


DISASSEMBLY AND OVERHAUL 


Applies to E-300, F-250-350 and P-350 


COMPONENT INDEX 


DESCRIPTION AND OPERATION 


DANA LIMITED—SLIP 
DIFFERENTIAL 


The limited-slip Dana Trac-Lok 
Model 60 (a 2 pinion) axle and the 4 
pinion model 70 have a power flow 
identical to the conventional rear axle, 
plus a more direct power flow which 
automatically takes effect as driving 
conditions demand. This more direct 
power flow is from the differential case 
to each axle shaft through clutches. 

Figure 1 shows the clutch in a model 
60 that connects the differential case to 
the axle shaft; an identical clutch on the 
opposite side of the differential connects 
the differential case to the opposite 
shaft. 

Each clutch plate and disc pack 
consists of 5 steel plates, set between the 
case and the side gear ring. Three of the 
clutch plates, having external lugs, are 
locked to the differential case by the 
external lugs. The clutch plate that is 
installed next to the case is a Belleville 
spring plate. This spring plate is 
installed with the concave (dished) side 
against the case. The remaining clutch 
discs have internal spline teeth which 
look to the splined hub on the side gear 
ring. The side gear ring is, in turn, 
splined to the axle shaft and acts as a 
pressure plate against the clutch pack. 
Since the side gear ring fits against the 
pinions on the cross shaft (mate shaft), 
any outward force exerted by the mate 
shaft and its pinions will press the ring 
against the clutch pack and thus connect 
the differential case directly to the axle 
shaft. 

Unlike the cross shafts of the 
conventional unit the limited-slip 
differential mate shafts are not rigidly 
attached to the differential case, nor are 
they attached to each other. At both 
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FIG. 1 Limited-Slip Differential (Dana Model 60—Clutch Packs) 


ends of the mate shafts there are two flat 
surfaces so arranged that they form a V 
which mates with corresponding V 
shaped surfaces (ramps) cut in the shaft 
openings of the differential case. The 
mate shafts are assembled in the case 
with enough clearance so that when the 
case tries to rotate the mate shafts and 
the mate shafts resist rotation, they will 
be forced to bear against one side of their 
V ramps. Since the two V ramps of one 
mate shaft point in a direction opposite 
to that of the two V ramps of the other 
mate shaft, the two shafts with their 
pinions will be forced apart as they resist 
rotation. This mate shaft movement 
compresses the clutch pack through the 
pinion gears and side gear rings. 

When the differential case rotates in 
the opposite direction, the mate shafts 
will be forced to bear against the 
opposite side of their V ramps and will 
again be forced apart to apply against 


the clutch packs. Therefore, since the 
ramps are V shaped, the clutches will 
apply during either forward or reverse 
operation. Likewise, the clutches will 
apply whether the power flow is from 
the differential case to the axle shafts, or 
from the axle shaft to the differential 
case. 

The amount of compression on the 
clutch plates will be proportionate to the 
load applied to the differential case and 
the resistance to turning offered by each 
mate shaft. For example, if the vehicle is 
driven straight ahead and the traction or 
load on both wheels is equal, both mate 
shafts will give equal resistance to the 
rotating differential case and will thus 
bear against their respective ramps with 
equal force. This equal movement of the 
mate shafts will cause them to exert 
equal pressure against both right and 
left clutch packs. Both axle shafts will, 
therefore, be locked directly to the case 
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with equal force (Fig. 2). Figure 3 shows 
a cutaway view of a model 70 axle 
assembly. 

Clutch application prevents 
momentary spinning of one of the 
wheels when it leaves the road because 
of a bump, or encounters poor traction 
because of a slippery road. Under these 
conditions, even though the traction 
load is relieved on the one wheel, the 
acceleration load is simultaneously 
applied to the differential case as the 
engine tries to spin the wheel. 

When the rear axle is in a turn, the 
appropriate clutch releases 
automatically to allow normal 
differential operation as required. In the 
straight ahead position, the differential 
case is driving both wheels and thus 
applies an equal load against both mate 
shafts. Since both mate shafts offer 
resistance to this load, both clutches are 
applied. On a turn, however, the outside 
wheel turns faster than the inside wheel. 
The outside wheel, instead of being 
driven by the case, now tends to drive 
the case. With the power thus relieved, 
the differential case releases its load 
against the outside wheel mate shaft 
which, in turn, releases its pressure 
against the outside wheel clutch pack. LEFT-HAND 
With the clutch released, normal CLUTCH 
differential action will take effect. 

For a complete understanding of 
limited-slip operation, it is important to 
recognize two things: 

l. If with equal traction, both wheels 
slip, the axle has done all it can do. 
2. In extreme cases of differences of 

traction, the wheel with the least 

traction may spin after the axle has 

transferred as much torque as 

possible to the non-slipping wheel. 
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FIG. 2 Limited-Slip Differential Power Flow With Both Wheels Driving 
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FIG. З Limited Slip Differential —Model 70 


ADJUSTMENTS 


DANA LIMITED-SLIP AXLES 


For Adjustment and Repair 
procedures concerning Dana limited- 
slip rear axles and for complete 
specifications refer to Part 15-05. 


REMOVAL AND INSTALLATION 


DANA LIMITED-SLIP 
DIFFERENTIAL 


For Dana Models 60-3D, 70 or 
Model 60 limited slip differential rear 
axle Removal and Installation 
procedures, refer to Part 15-05. 


DISASSEMBLY AND ASSEMBLY 


DANA LIMITED-SLIP AXLES 


Service procedures for the Dana 
Model 70 axles with limited-slip 
differentials are covered in this section. 
Model 60 procedures are identical to 
those covered in Part 15-30 for the 
Model 44 axles, which differ only in size. 


When following the instructions 
however there is one exception when 
removing side gears, washers and 
limited slip clutch packs. 

When doing this operation different 
tooling is required. Use Kit T71T-4205- 
A (Part of the 1971 Essential Kit), 
TKIT-1971-F or FX and also available 


separately. 

The Dana limited-slip differential 
assembly is removed and installed in 
exactly the same manner as the 
conventional differential assembly. For 
these service procedures refer to Part 
15-05. EST-M2C118-A (Friction 
modifier) is the only authorized additive 
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which тау be used with these axles. 

When axle lubricant has been 
drained for front or rear axle repair 
(limited slip only), refill axle with the 
specified quantity of ESW-M2C105-A 
and add 4 oz. of EST-M2C118-A 
friction modifier for rear axles and 2 oz. 
of EST-M2C118-A friction modifier for 
front drive axles. 


DISASSEMBLY 


MODEL 70 


The differential bearings need not be 
removed to overhaul the limited-slip 
differential. 

1. Mark the ring gear half and cover 
half of the differential case so that 
they can be reassembled in the same 
relative positions. Mark the pinion 
mate shafts and their corresponding 
ramps so that they too can be 
reassembled in the same positions 
(Fig. 4). 

2. Clamp the differential assembly in a 
soft-Jawed vise and loosen but do not 
remove the bolts that hold the case 
halves together. 

3. Place the differential assembly on 
the bench with the ring half of the 
case down. Remove the case 
attaching bolts, and then remove the 
cover half of the case (Fig. 5) on 
model 70 differentials. 

4. Remove the upper mate shaft, side 
gear, side gear ring, and clutch pack 
(Fig. 6). Keep these parts with the 
cover half of the case so that they 
can be installed in their original 
positions. 

5. On model 70 differentials remove 
the corresponding parts from the 
drive gear half of the case. 

6. On all models clean all parts 
thoroughly and dry with 
compressed air. 

7. Inspect the clutch plates and discs 
for cracks, excessive wear, and 
distortion. Both the discs and the 
plates, except the two Belleville 
spring plates should be flat. Any 
dished plates or discs, other than the 
spring plates, must be replaced. In 
the event that one or more of the 
plates, discs, or spring plates or discs 
need replacing, it is suggested that 
the entire stack of plates, discs, and 
spring plates or discs on each side be 
replaced. 

Inspect all other parts and replace 
any part that appears to be worn or 
damaged (Fig. 7). 

8. Inspect the pinion mate shaft 
surfaces and the ramp surfaces on 
the case for excessive wear or 
pitting. 

9. Inspect the side gear and pinion gear 
teeth. Inspect the pinion gear races 
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FIG. 4 Case and Mate Shaft 
Markings (Model 70) 


that bear on the side gear rings. 
Inspect the corresponding surface 
on the side gear rings. 


ASSEMBLY 


1. Place the side gear ring from the 
drive gear half of the case on a 
pinion flange (Fig. 8) or something 
similar, so that it is about 4 inches 
above the bench. Coat the clutch 
plates with axle lubricant. 

2. Refer to Fig. 8 and assemble the 
parts in the order indicated for the 
particular axle model being 
repaired. 

3. Place the ring gear half of the case 
over the clutch pack and side gear 
ring. Make sure that the clutch plate 
lugs enter the slots in the case and 
that the case bottoms on the clutch 
pack (Fig. 8). 

4. Grasp the flange and the case to 
hold the assembly together, and then 
turn the case half upside down. 

5. Place the proper side gear in the side 
gear ring. 

6. Install the axle shaft spacer in the 
cross shaft, see Fig. 8 for proper 
placement of the spacers. 

7. Place the mate shaft and pinions on 
the side gear ring (Fig. 9). Align the 
mate shaft and case markings. 

8. Install the cover half mate shaft and 
pinions. Align the point markings. 

9. Place the side gear on the pinions, 
and then place the side gear ring on 
the side gear and pinions. 

10. Assemble the clutch pack on the side 
gear according to the arrangement 
shown in Fig. 10. Align the clutch 
plate lugs, and install all parts in the 
case. 

11. Place the cover half of the case over 
the assembly (Fig. 5). Align the case 
mark made before disassembly. 

12. Install all the case bolts and turn 
each one on a few threads. Using 
both axle shafts, align the splines of 
the side gear and the side gear ring 
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FIG. 5 Removing Cover Half of 
Case 


(Fig. 6) on both sides of the case. 
With the axle shafts in position, 
torque the case bolts evenly and 
alternately to 35-45 ft-lbs (Fig. 11). 

13. Remove the axle shafts. If the 
assembly has been properly 
assembled, each pinion mate cross 
shaft should be tight on its ramp; or, 
in the event there is clearance 
between the cross shaft and the 
ramp, it should be not more than 
0.010 inch and be equal at all four 
cross shaft ends. 
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FIG. 6  Limited-Slip Differential Disassembled (Model 70) 
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FIG. 7 Components to Check for 
Excessive Wear or Scoring 
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FIG. 8 Clutch Installed in Drive Gear Case Half—Model 70 
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FIG. 11 Spline Alignment of Side 
Gear and Side Gear Ring 
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FIG. 9 Mate Shaft Installed—Model 70 
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FIG. 10 Plate and Disc Arrangement—One Side— Model 70—Limited Slip 
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PART 15-50 Tandem Axles—Eaton 


Applies To 800-9000 Series Trucks 


COMPONENT INDEX Page COMPONENT INDEX 


AIR SHIFTER VALVE 
Removal and Installation 


DESCRIPTION 


INPUT SHAFT AND COVER 
Disassembly and Overhaul 


LOCK-OUT SHIFT CYLINDER 
Removal and Installation 


LOCK-OUT SWITCH 
Removal and Installation 


DESCRIPTION 


A typical Eaton Tandem Axle 
assembly is shown in Fig. 1. 


POWER DIViDER AND CARRIER 
D-SERIES AXLE 


The power divider used on the D- 
Series axles does not have an idler shaft 
assembly. The input and output shafts 
are arranged to provide a straight- 
through drive to the rearward axle. The 
two shafts are connected only through 
the power divider differential (Fig. 2). 

The power divider input shaft drives 
the power divider differential spider. 
The pinions are in constant mesh with 
front and rear differential side gears. 
The front differential side gear is 
integral with a helical gear, which is in 
constant mesh with a gear splined to the 
forward axle drive pinion. The front 
helical side gear is normally free- 
running on the input shaft. The rear 
differential side gear is splined to the 
output shaft. 

In normal operation, the power 
divider differential pinions drive the 
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FIG. 1 Typical Eaton Tandem Axle Assembly 
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front and rear side gears at the same 
speed. The front helical side gear drives 
the forward axle drive pinion. The rear 
side gear drives the rearward axle drive 
pinion through the output shaft and 
inner-axle drive shaft. 

In the D-Series axles there is no 
reduction in the power divider unit. In 
the double reduction units, a second 
reduction is obtained by using a 
planetary two-speed differential in 
which the sun (sliding clutch) gear is 
permanently locked in the low-speed 
position. 

In the 2-speed units, the air shift 
unlocks the sun gear from the carrier 
housing and locks it to the differential 
case for high-speed operation. 

The 8.38:1 ratio, for example, is 
obtained by a 6.14:1 reduction between 
the pinion and ring gear and a further 
planetary gear reduction of 1.364:1 
between the ring gear and the axle shafts 
(except model 30D, which has a 1.390:1 
reduction). 


POWER DIVIDER LOCKOUT 
CONTROL SYSTEMS 


During normal vehicle operation, 
the power divider differential lockout is 
maintained in a disengaged position by 
a spring. In the case of straight air there 
is no air supplied to the lockout valve 
unless the axle is in the low range thus 
maintaining the lockout in the 
disengaged position. When the lockout 
mechanism is engaged by activating a 
straight air valve, the sliding clutch gear 
engages the forward helical gear on the 
input shaft, locking out power divider 
differential action, and providing 
positive drive to both axle units. Thus, 
equal driving power to the drive pinions 
in the forward and rearward axles is 
provided, and maximum traction is 
available for pulling through deep sand, 
mud, or snow. 

The lockout mechanism must be 
engaged only when the truck is standing 
still with the wheels not rotating. It 
should be engaged only as long as extra 
traction is needed. 

Continuous, unnecessary 
engagement of the lockout mechanism 
will result in excessive tire wear, and 
may cause damage to the axles when 
tires are of different diameters. 


STRAIGHT AIR SYSTEM 


The lockout will operate only in LO 
range, when the shift unit actuating 
lever depresses the lockout control 
valve. This permits air pressure to be 
applied to the power divider lockout 
cylinder (Fig. 3). The air pressure 
against the piston causes the power 
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FIG. 2 Inter-Axle Differential Power Flow— D-Series Axles 


divider differential clutch sleeve to lock 
out the differential. 

When the control switch is turned 
to the Lockout Disengaged position, the 
solenoid air valve closes and releases the 
air pressure from the cylinder. With air 
pressure cut off, the compressed spring 
disengages the sliding clutch sleeve and 
holds it in the unlocked position in the 
power divider. 


2-SPEED TANDEM DRIVE AXLE 


DESCRIPTION 


The Eaton 2-Speed Tandem Drive 
Axle consists of two planetary-type, 
two-speed axle units, coupled with a 
power divider and an inter-axle 
differential. 

The over-all operation of this axle 
system is the same as any other two 
speed tandem installation using an inter- 
axle differential. 


2-SPEED TANDEM AXLE 
STRAIGHT AIR SHIFT SYSTEM 


DESCRIPTION 


This shift system basically includes: 
(1) A 2-position, manually operated air 
shifter valve, (2) a quick release valve, 
and (3) two axle shift units (Fig. 3). The 
entire system operates at reservoir tank 
air pressure. On vehicles not equipped 
with automatic safety brakes, an 
ignition-controlled solenoid valve 
exhausts the system, which downshifts 


the axles when the ignition switch is 
turned off. The electrical circuit is 
protected by a circuit breaker. 

In operation, the air shifter valve (in 
gear shift knob) supplies air through the 
quick release valve to the axle shift 
units. Air pressure in the shift units 
shifts axles to high range. To shift axles 
to low range, air pressure is exhausted at 
shifter valve, which exhausts air 
pressure at quick release valve, 
following shift units to return to low. 


"LO" RANGE OPERATION 


Shifter knob is in “LO”, shifter valve 
is closed and no air pressure is present in 
air lines to either shift unit. Axles are 
held in low range by shift unit return 
springs. 


"HI" RANGE OPERATION 


Shifter knob is in “НІ”, shifter valve 
is opened to allow air pressure through 
quick release valve to both shift units. 
Both axles are held in high range by shift 
unit air pressure. 


SPEEDOMETER ADAPTER 


For vehicles with transmission drive 
speedometer, the system incorporates a 
speedometer adapter. Operation is 
controlled by an electrical switch 
(normally closed...opened by air 
pressure) mounted in the air line near 
the quick release valve. 
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FIG. 3 Two-speed Tandem Axle Straight—Air Shift System 


ADJUSTMENTS 


REAR WHEELS, BEARINGS AND 
SEALS 


Axle shafts, wheel hubs, bearings, 
and grease seals can be replaced, 
lubricated, or adjusted without 
removing the differential carrier 
assembly from the axle housing or the 
rear axle assembly from the vehicle. See 
Part 15-01, Testing for procedures. 


AIR LOCKOUT SHIFT CYLINDER 
REPAIR 


1. Remove the cover retaining nuts, 
lock washers and cover from the 
shift cylinder body. Discard the 
cover grommet. Remove the nut, 
flat washer, and grommet from the 
push rod. 


t 


Remove the cap screws, lock 
washers, shift cylinder body 
assembly and gasket from the case 
cover. The shift cylinder body 
assembly includes a piston, piston 
grommet or О-гіпр, two felt oilers 
and a filter (Fig. 4). 

Remove the compression spring 
from the push rod. Remove the 
retaining screws and remove the 
divider cover; then remove the 
sliding clutch and shift fork 
assembly from the case cover. 
Inspect the parts for excessive wear 
or damage and replace as required. 
Place the felt seal and seal retainer in 
the recess in the case cover. 
Assemble the shift fork and sliding 
clutch to the case cover as follows: 
partially insert the push rod in the 


10. 
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case cover, engage the sliding clutch 
with the shift fork, and then push 
the entire assembly into the correct 
mounting position in the case cover. 
Place the compression spring, 
gasket, and shift cylinder body over 
the push rod and on the case cover. 
Install the retaining screws and lock 
washer. 

The piston felt oilers should be 
soaked in SAE 30 oil for one hour 
before assembly. 

Install the felt oilers and O-ring on 
the piston and insert the piston 
assembly into the shift cylinder body 
and onto the push rod. Secure the 
piston to the rod with the flat washer 
and nut. 

Install a new grommet on the 
cylinder cover, install the cover to 


15-50-04 


TANDEM AXLE—EATON 


15-50-04 


SLIDING CLUTCH 


"рет, 


5НІЕТ ҒОЯК DIFFERENTIAL 
AND DIVIDER COVER 

PUSH ROD 

ASSEMBLY 


FIG. 4 Air Lockout Shift Cylinder Disassembled 
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FIG. 5 Exploded View of 2-Speed Straight Air Shift Valve 


the cylinder body, and secure with 
the retaining nuts and lock washers. 
Install the divider cover. 


2-SPEED TANDEM CONTROL 
SYSTEM REPAIR 


SPEEDOMETER ADAPTER 


The speedometer adapters are 
lubricated and sealed for the life of the 
unit. No maintenance is required. 
Replace any damaged unit. It is not 
necessary to replace both units if only 
one has failed. 


LOCKOUT SWITCH (AT SHIFT UNIT) 


Replace the lockout switch as an 
assembly. 


AIR SHIFTER VALVE REPAIR 


Removal 

1. Disconnect air lines from the bottom 
of the control switch. 

2. Unscrew the switch from the gear 
shift lever. 

Air supply to valve must be shut off 
before the valve is serviced. The shifter 
valve can be disassembled for service 
without removing the assembly from the 
gear shift lever. 

Disassembly 

1. Remove screw from cover, then lift 
off cover and remove shifter knob, 
knob spring, shifter plate, O-ring 
guide and O-ring from valve housing 

(Fig. 5). 

2. If housing requires replacement, 
disconnect air lines, loosen jam nut, 
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FIG. 6 Installing Shifter Plate—2- 
Speed Straight Air 
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FIG. 7 Installing Guide and O- 
Ring—2-Speed Straight Air 


then unscrew housing from shift 

lever. 

The shifter valve should be 
disassembled, inspected, cleaned and 
lubricated every 50,000 miles. Lubricate 
all moving parts with barium-base 
grease. No other type lubricant should 
be used. 

Assembly 

If housing was removed, install jam 
nut on shift lever. Thread housing on 
shift lever and tighten jam nut. Connect 
air lines (Fig. 3). 
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FIG. 8 Installing Spring and Shifter 
Knob—2-Speed Straight Air 


1. Place shifter plate in mounting 
position on valve housing (Fig. 6). 

2. Preassemble guide and O-ring, then 
place this assembly in mounting 
position in shifter plate (Fig. 7). 

3. Hold shifter plate in position with 
one hand, then install spring and 
shifter knob. Install cover and fasten 
with screw (Fig. 8). 


REMOVAL AND INSTALLATION 


REAR AXLE HOUSING 


If the forward or rear axle housing is 
to be removed from the vehicle, refer to 
Tandem Axle Suspension, Parts 14-40 
and 14-41. 


POWER DIVIDER AND CARRIER 
D-SERIES AXLE REMOVAL 


1. Block the wheels to prevent the 
vehicle from moving. 

2. Drain the power divider and axle 
housing. 

3. Remove the vacuum or air shift 
components as equipped; then 
remove the lockout cylinder and 
mounting bracket from the power 
divider. 

4. Disconnect the drive shaft at the 
input shaft. 

5. Remove the air brake line from the 
right-hand forward axle brake 
chamber and the connector on the 
axle housing. 

6. Remove both axle shafts. 

7. Remove the carrier to housing stud 
nuts. 

8. Position a roller jack, with a cradle, 
beneath the power divider and 
carrier. Fasten the assembly to the 
cradle (Fig. 9). 

9. Disconnect the inter-axle drive shaft 
at the power divider output shaft 
flange. 

10. Hold the output shaft flange, and 
remove the flange nut. Pull the 
flange. 

11. Carefully remove the power divider 
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FIG. 9 Removing Power Divider 
Front Carrier— Typical 


and carrier from the housing. As the 
power divider and carrier are moved 
out of the housing, the output shaft 
and roller bearing inner race must 
slide out of straight rollers in the 
axle housing cover (Fig. 13). 

12. Remove the power divider and 
carrier from under the vehicle. 

Installation 

l. Clean the inside of the axle housing. 

2. Remove the power divider output 
shaft flange seal from the axle 
housing rear cover. Remove the 
flange spacer and the roller bearing 
from the cover. 

3. Mount the power divider and carrier 
on a roller jack. 

4. Place a new gasket on the axle 
housing. Install the gasket dry to 
prevent leakage due to creeping 
caused by sealing compound. 

5. Start the carrier housing on the axle 


housing studs and pull it into 
position with the stud nuts. Torque 
the nuts to specification. 

6. Install the roller bearing outer race 
and cage in the housing rear cover. 
Place the spacer next to the bearing 
(Fig. 13). 

7. Install a new seal in the housing 
cover for the output shaft flange. 

8. Start the flange on the output shaft. 
Hold the flange and pull the flange 
into position with the flange nut and 
flat washer. Torque the nut to 
specification, and install a new 
cotter pin. 

9. Connect the inter-axle drive shaft. 
Connect the drive shaft at the input 
shaft flange. 

10. Install and connect the power 
divider lockout unit. Install the air 
line to the brake chamber. 

11. Place new gaskets on the wheel hub 
studs and install the axle shafts. 
Torque the stud futs to 
specification. 

12. Fill the power divider and axle 
housing with the proper amount and 
grade of lubricant. 


REARWARD AXLE 
CARRIER—ALL MODELS 


For Removal and Installation of the 
rearward axle carrier, follow the 
procedures in Adjustments in Part 15- 
15 (Single-Speed) or Part 15-20 (Two- 
Speed). 
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BEARES... S 


DISASSEMBLY AND ASSEMBLY 


DISASSEMBLY OF POWER 
DIVIDER AND CARRIER— 30D, 
34D and 38D SINGLE REDUCTION 
AXLES 


l. Disconnect the drive shaft at the 
power divider input flange and tie 
the drive shaft to the frame so it is 
out of the way. 

2. Disconnect the power divider 
lockout shift control air line or 
linkage, whichever is applicable. 

3. If the input flange nut is accessible 
on the vehicle with a socket and 
breaker bar, remove the cotter pin 
from the nut and remove the 
hardened washer and flange nut. If 
the input flange nut is not accessible 
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on the vehicle, remove the power 
divider cover with the input flange 
and nut in place. Mount the power 
divider cover in a floor stand and 
then remove the input flange, cotter 
pin and nut. Flange can be held in a 
vise if desired. 

Tilt the overhaul stand so that the 
power divider and carrier are in 
normal operating position. 

Remove the power divider cover by 
removing the 9 cover to carrier 
bolts. Carefully work the power 
divider cover off its dowel pins, 
using a transmission jack to help 
support the weight of the cover and 
also to receive the power divider 
cover when it is removed (Fig. 10). 


As the power divider cover and 
input shaft are separated from the 
carrier housing, slide the power divider 
differential off the input shaft so that the 
differential stays in the carrier housing 
к 11). 

Remove the snap ring from the input 

shaft and then lift off the helical side 

gear, thrust washer, and steel D- 

washer (Fig. 12). 

7. Remove the bearing retainer and 
shim pack (Fig. 12). 

8. Manually drive the input shaft and 
bearing from the rear of the power 
divider cover. 

9. Mark the power divider differential 
case for proper assembly, then 
remove the bolts that hold the 
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differential case halves together. 

10. Remove the snap ring at the front of 
the output shaft (Fig. 13) and pull 
the output shaft toward the rear and 
out of the side gear. Remove the O- 
rings from the output shaft. 

11. Lift off the side gear and bearing 
assembly from the carrier housing. 

12. Lock the differential drive gear to 
the carrier housing, and then remove 
the drive pinion shaft end nut. 

13. Remove the helical gear from the 
drive pinion shaft. 

14. Remove the oil distributor (Fig. 14), 
if so equipped. 


POWER DIVIDER 
DIFFERENTIAL 


4 N INPUT 
SHAFT 


15. Mark the differential bearing 
adjuster nuts for location, loosen the 
bearing cap bolts then loosen one 
adjuster nut to relieve bearing 
preload. 

16. Remove the differential bearing 
caps, then remove the differential 
assembly. For service procedures on 
single-reduction differential 
assemblies, refer to Part 15-15. For 
the double reduction type 
differential, see Part 15-20. 

17. Remove the pinion bearing sleeve to 
carrier bolts. From the pinion pilot 
end, drive the pinion bearing and 
sleeve as an assembly out of the front 
of the carrier housing (Fig. 15). For 
service procedures on the ring gear 
and pinion assembly refer to Part 15- 
01. 


ASSEMBLY OF POWER DIVIDER 
AND CARRIER 30D AND 34D 


DRIVE PINION AND DIFFERENTIAL 


1. Select (һе proper shim for the pinion 
bearing sleeve. Refer to Part 15-01, 
Testing for SHIM SELECTION. 

2. Install the drive pinion and sleeve in 
the carrier housing (Fig. 16). 

3. Install the helical gear on the drive 
pinion shaft. There is a chamfer on 
one end of the helical gear hub 
spline. The chamfered end goes 
toward the rear of the carrier. Start 
the nut and hardened washer on the 
drive pinion shaft. 
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FIG. 11 Removing or Installing 
Power Divider Input Shaft 


and Cover 4. Rotate the carrier housing and 
POWER DIVIDER 
RON 
WASHER DIFFERENTIAL CASE 
STEEL "D" 
WASHER 


INPUT SHAFT 


BEARING 


HELICAL SIDE “ 
GEAR AND BUSHINGS 


Ї o= 9 да 
SLIDING CLUTCH ч М 

SLEEVE 
+) 9 INPUT 5НАҒТ 
FLANGE 


FIG. 12 Inter-Axle Differential Input Shaft and Related Parts 
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install the differential assembly, 
bearings and caps. 

5. Lock the ring gear to the carrier 
housing, and torque the drive pinion 
nut to specification. Install the 
cotter pin. 

6. Adjust differential bearing preload 
and pinion and ring gear backlash as 
given in Part 15-01. 

7. Check pinion and ring gear tooth 
contact as given in Part 15-01. 

8. Install the oil distributor (Fig. 15), if 
so equipped. 


POWER DIVIDER OUTPUT SHAFT 


1. Press the tapered bearing on the 
output shaft side gear. 

2. Install two new O-rings оп the 
output shaft. 

3. Install the rear snap ring on the 
shaft; then install the side gear and 
bearing on the output shaft. Install 
the snap ring at the front end of the 
output shaft. 

4. Lubricate the bearing, O-rings, and 
output shaft bushing. Install the 
assembly in the carrier housing (Fig. 
17). 


POWER DIVIDER INPUT SHAFT AND 
COVER 


1. Press the bearing on the threaded 
end of the input shaft (Fig. 12). Coat 
the outer race of the new bearing 
with Locktite Sealer, C3AZ-19554- 
A. This will prevent the outer race 
from creeping in the bore of the 
power divider cover. 

2. Press the shaft and bearing into the 
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FIG. 13 Output Shaft and Related Parts 
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FIG. 14 Installing Oil Distributor 
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power divider cover, engaging the 
sliding clutch. The oil drain back 
holes in the carrier cover, the shims, 
and the bearing cover must be in 
alignment, 

Install a new seal and felt in the 
input shaft bearing retainer (Fig. 
10). Install the input shaft bearing 
retainer without a shim. Tighten the 
retainer bolts only enough to bottom 
the retainer on the bearing outer 
race. With a feeler gauge, check the 
clearance between the bearing 
retainer and power divider cover. 
Remove the retainer and install a 
shim equal to the clearance 
determined by the feeler gauge, plus 
0.001. This shim will provide a seal 
at the outer edge of the retainer. 
Torque the retainer to cover bolts to 
specifications. 
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Install the input shaft flange and 
nut. 

Place the lockout shift fork on the 
sliding clutch sleeve. Install the 
sleeve on the input shaft and, at the 
same time, insert the fork shaft into 
the cover (Fig. 10). 

Install the return spring, flat washer 
and pin on the lockout shift fork 
shaft. 

Place the steel D-washer on the 
input shaft. Align the flat on the 
washer with the flat on the shaft. 
Retain the washer with grease. 
Place the bronze washer against the 
steel washer. Retain it with grease. 
Install the integral helical and side 
gear on the input shaft and against 
the bronze washer. Install the snap 
ring at the front of the integral 
helical and side gear. This snap ring 
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11. 


will prevent the D-washer from 
sliding out of position. 

Place the assembled power divider 
differential in the carrier housing 
with the bolt heads in (nuts out) as 
shown in Fig. 11. If the differential 
assembly is installed with the bolt 
heads reverse to the foregoing, the 
nuts will contact the power divider 
case with resultant serious damage 
to the rear axle assembly. 


. Place a new gasket on the carrier 


housing. Assemble the power 
divider input shaft and cover 
assembly to the carrier housing (Fig. 
11). Start the power divider cover to 
carrier housing bolts and tighten 
them carefully to pull the cover 
against the carrier housing on the 
dowel pins. If the cover does not 
move into position easily, the steel 
D-washer on the input shaft may 
have slid out of position. As soon as 
the cover is in normal position, hold 
the input shaft flange and turn the 
output shaft. If the input shaft can 
be held while the output shaft is 
turning, the steel washer is properly 
positioned. 
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FIG. 16 Installing Drive Pinion and 


Sleeve 


13. Torque the power divider cover to 
carrier housing bolts to 
specification. 

14. Hold the input shaft flange and 
torque the flange nut to 
specification. 
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FIG. 17 Installing Output Shaft 


15. Install the lockout shift lever and 
bracket on the power divider cover. 
Torque the bracket bolts to 
specification. 
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SPECIFICATIONS 


EATON TANDEM AXLE SPECIFICATIONS 
Size (Ft-Lbs) Size (Ft-Lbs) 
1/2-20 50-60 130-170 (1) 


(1) 160-200 Ft-Lbs on all 22000 pound and 23000 pound capacity axles, 


Backlash Between Ring Gear and Pinion 
Do Axe [| Backlash (Inch) Drive Gear Runout (Inch) 
0.006-0,016 0,008 Maximum 


EATON AXLE DRIVE РІМІОМ ADJUSTMENT SPECIFICATIONS 


Specification for Drive Pinion Drive Pinion 
Bearing Preload Adjustment Position Adjustment 


Pinion Drive Pinion Arbor Press Spring Scale 
Bearing Nut Torque Preload Reading (pounds) Ріпіоп 
Ахіе Models Spacer Setting Pressure То Obtain 15 to Bearing Cage 


Thickness (ft-Ibs) Setting (tons) 35 in-lbs Torque Shim Pack 


TANDEM 500-700 
DRIVE 
AXLES 400-600 


D SERIES TANDEM DRIVE AXLES 


Single Reduction, 2-Speed and 3-Speed Torque Settings in ft-Ibs unless otherwise specified 


Adjuster Lock Drive Pinion 
Differential Bearing ? 
Cap to Carrier d 
) 


Сар Screw 11/16-11 (Grade 7) 210-250 Drive Pinion Bearing Cage 
Cap Screw 13/16-10 (Grade 7) 320-380 To Carrier 
Cap Screw 5/8—11 (Grade 5) 160-175 (or Power Divider Case) 


| Sud Nut 1/2-20 (Grade 8) | 10-4 | 
Cap Screw 9/16-12 (Grade 5 Cap Screw 1/2- 13 (Grade 5) 
Zand 8) 115-125 Oil Collector Drum to eee 
Cap Screw 7/16-14 (Grade 7) 55-65 Dilferential Case Cap Screw 7/16-14 (Grade 5) 45-55 
Inspection Cover to 
Axle Housing 70-85 
Cap Screw 7/16-14 (Grade 5) 
= 45-55 


Dilferential Carrier 
To Axle Housing 


Dillerential Carrier 
Cover 10 Carrier 


Differential Case (Axle) 


Lockout Unit to Carrier 


Air Type 


30-40 


(Interaxle) (іп power Bolt/Nut 7/16-20 (Grade 5) 55-60 Vacuum Type 
Divider) 
Shift Units to Carrier 
Cover Plate to Carrier (POR) БЕСТЕ š 
| Bolt/Nut 1/2-13(Grade 7) | 90-05 | (At Shilt Unit Openingl Cap Screw 7/16—14 (Grade 5) 35-45 
Oil Pickup Through 10 
Nylock Screw 1/4-20 (Grade 5) lbs 


Bolt/Nut 9/16- 18 (Grade 7) 135-150 Carrier 


Ring Gear to 
Differential Case 
(Single Reduction) 


Ring Gear Support Case 
(2-Speed, 3-Speed, РОН) 
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PART 15-51 Tandem Axle - Rockwell 


Applies to All 800-9000 Series with Tandem Rear Axle 


COMPONENT INDEX COMPONENT INDEX 


ADAPTER CASE INTER-AXLE DIFFERENTIAL (Cont.) 
Assembly Disassembly 
Disassembly Removal and Installation 


BEARINGS AND SEALS REAR AXLE HOUSING 
Adjustment Removal and Installation 


CARRIER REARWARD CARRIER 
Assembly Removal and Installation 
Disassembly 

REAR WHEELS 

DESCRIPTION Adjustment 


FORWARD CARRIER SPECIFICATIONS 
Removal and Installation 
THROUGH-SHAFT 
INTER-AXLE DIFFERENTIAL Assembly 
Assembly Disassembly 


DESCRIPTION 


An inter-axle differential is mounted REAR SIDE GEAR 
on the forward axle (Fig. 1). The inter- — pe 
axle differential input and through < —. | 
shafts аге arranged to provide а straight- | 22 
through drive to the rearward axle. Тһе ү = — > ss 
two shafts are connected only through 
the power differential divider. 

The inter-axle differential input 
shaft drives the inter-axle differential 
spider and pinions. The pinions are in 
constant mesh with the differential front 
and rear side gears. The differential rear 
side gear is splined to a spur-type 


THROUGH-SHAFT 


FRONT SIDE 
GEAR 


transfer gear (through-shaft drive gear) ШЕКА. 

which is іп constant mesh with ап іШег DIFFERENTIAL 
gear. The idler gear is in constant mesh IDLER РИК ARR 
with another spur-type gear which is GEAR PINION 

splined to the forward axle drive pinion. DRIVE GEAR E 1879-A 


The differential front side gear is splined 
to the through-shaft. FIG. 1 Inter-Axle Differential Power Flow 
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THROUGH-SHAFT DRIVE GEAR 


FIG. 2 Power Shift Unit 
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In normal operation, differential 
action is maintained between the 
forward and rearward axles. The inter- 
axle differential pinions drive the front 
and rear side gears at the same speed. 
The rear side gear drives the forward 
axle drive pinion through the transfer 
and idler gears. The front side gear 
drives the rearward axle drive shaft. 

Іп lockout operation, both inter-axle 
differential side gears, the transfer gear, 
and the through-shaft are all locked 
together so that there is no differential 
action between the forward and 
rearward axles. A power shift unit 
mounted on the forward axle moves a 
splined sliding clutch sleeve which locks 
the transfer gear to the through-shaft 
(Fig. 2). Since the transfer gear is 
permanently splined to the rear side and 
is in constant mesh with the idler gear 
which turns the forward axle pinion 
gear, the forward axle is locked to the 
through-shaft. 

The vacuum operated lockout 
control unit is mounted to the rear 
flange of the shift shaft housing 
assembly. For operation and repair 
procedures, refer to Part 15-21. 


ADJUSTMENTS 


REAR WHEELS, BEARINGS AND 
SEALS 


Axle shafts, wheel hubs, bearings 
and grease seals can be replaced, 


lubricated, or adjusted without 
removing the differential carrier 
assembly from the axle housing or the 
rear axle assembly from the vehicle. See 
Part 15-01 for procedures. 


REMOVAL AND INSTALLATION 


REAR AXLE HOUSING 


If the forward or rearward axle 
housing is to be removed from the 
vehicle, refer to Tandem Axle 
Suspension, Parts 14-40 and 14-41. 


INTER-AXLE DIFFERENTIAL AND 
FORWARD CARRIER 


Removal 

1. Disconnect the forward drive shaft 
at the inter-axle differential input 
shaft flange. 


2. Disconnect the rear drive shaft at 
the through-shaft flange. 

3. Remove the plug from the bottom of 
the axle housing and drain the 
lubricant. Drain the lubricant from 
the inter-axle differential cover by 
removing the bottom plug. 

4. Remove the axle shaft, stud nuts and 
lock washers. 

If tapered dowels are installed in the 
axle shaft flange, hold a short drift 
firmly in the center of the axle shaft 
flange, and then strike it sharply to 


loosen the dowels. Remove the dowels 

and then remove the axle shaft. 
Tapered dowels are not used at the 

axle shaft flange on most of the larger 
trucks. On these flanges, two puller 
threads are provided. Use one or both 
puller threads to remove the axle shafts 

(Refer to Part 15-01). 

5. Remove the attaching screws and 
lock washers, and remove the shift 
shaft housing assembly (Fig. 2). 

6. Remove the shift lever attaching 
nut, and lift out the button, shift 
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lever, cup and spring. 

7. Remove the through-shaft, cage and 
flange assembly. To free the 
through-shaft cage from the housing 
bore, it may be necessary to tap the 
yoke with a soft mallet. While the 
through-shaft assembly is being 
drawn out from the rear of the 
housing, work the sliding clutch 
from the splines by a hand at the 
shift lever opening. When the 
through-shaft clears the opening, lift 
out the clutch. 

8. Remove all the carrier-to-housing 
stud nuts except the two top nuts 
which should be loosened but left on 
the studs to prevent the carrier from 
falling. Break the carrier loose from 
the housing with a rawhide mallet. 

9. Placea roller jack under the carrier, 
remove the two top nuts, and work 
the carrier free. A small pinch bar 
may be used to straighten the carrier 
in the housing bore, but the end of 
the bar should be rounded to prevent 
indenting the carrier flange. 

Installation 

1. Clean the inside of the axle housing 
and install a new gasket over the 
housing studs. 

2. Mount the inter-axle differential and 
carrier assembly on a roller jack and 
roll the assembly into position. Start 
the carrier into the housing with 
four flat washers and nuts equally 
spacer, then tighten the nuts 
alternately to draw the carrier 
squarely into the axle housing. 

3. Remove the nuts and flat washers, 
install the lock washers and stud 
nuts, and torque to specification. 

4. Enter the through-shaft and cage 
assembly with new gasket into the 
cage bore in the rear of the axle 
housing until the forward end of the 
shaft is even with the shift lever 


opening. 
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5. Slide the splined clutch collar over 
the forward end of the shaft through 
the shift housing opening and ease 
the shaft through and into the 
forward side gear of the inter-axle 
differential, while at the same time 
passing the splined clutch collar 
through and onto the through-shaft 
clutch splines. 

6. Install the through-shaft cage 
retaining screws and lock washers 
and torque to specification. 

7. Install the shift lever spring, cup, 
and lever over the shift lever bolt. 
Properly locate the lever inner yoke 
in the clutch groove at this time. 

8. Install the shift lever button and nut. 
Tighten the nut securely with a box 
wrench and install a cotter pin. 

9. Position the shift shaft housing 
assembly with new gasket to the 
carrier, making sure that the shift 
lever outer yoke is properly located 
in the shift shaft collar groove. 

10. Install the shift housing cap screws 
and torque to specification. 

11. Install the axle shafts, and the 
retaining nuts and lock washers. 
12. Remove the fill plugs on the axle 
housing and on the inter-axle 
differential cover to fill with proper 

lubricant. Install the plugs. 

13. Connect the rear drive shaft at the 
through-shaft flange. 

14. Connect the forward drive shaft at 
the inter-axle differential input shaft 
flange. 


REARWARD CARRIER 


Removal 
1. Drain and discard the axle lubricant. 
2. Remove the axle shaft, stud nuts and 
lock washers. 
If tapered dowels are installed in the 
axle shaft flange, hold a short drift 
firmly in the center of the axle shaft 
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flange, and then strike it sharply to 
loosen the dowels. Remove the dowels 
and then remove the axle shaft. 
Tapered dowels are not used at the 
axle shaft flange on most of the larger 
trucks. On these flanges, two puller 
threads are provided. Use one or both 
puller threads to remove the axle shafts 
aero to Part 15-01). 
Remove all the carrier-to-housing 
stud nuts except the two top nuts 
which should be loosened but left on 
the studs to prevent the carrier from 
falling. Break the carrier loose from 
the housing with a rawhide mallet. 

5. Place a roller jack under the carrier, 
remove the two top nuts and work 
the carrier free. 

Installation 

1. Clean the inside of the axle housing 
and install a new gasket over the 
housing studs. 

2. Mount the carrier on a roller jack 
and roll the assembly into position. 
Start the carrier into the housing 
with four flat washers and nuts 
equally spaced, and then tighten the 
nuts alternately to draw the carrier 
squarely into the axle housing. 

3. Remove the nuts and flat washers, 
install the lock washers and stud 
nuts, and torque to specification. 

4. Install new gaskets on the wheel 
hubs, and then install the axle shafts. 
Install the dowels, lock washers, and 
nuts. Torque the nuts to 
specification. 

5. Connect the drive shaft at the rear 
universal joint flange. 

6. Fillthe axle housing with the proper 
grade and amount of lubricant. 


ФФ 


DISASSEMBLY АМО ASSEMBLY 


DISASSEMBLY OF MAJOR 
COMPONENTS 


1. Remove the inter-axle differential 
and forward axle assembly from the 
housing as outlined in the foregoing 
and mount the assembly on a repair 
stand (Fig. 3). 

2. Remove the screws and lock 
washers that attach the inter-axle 
differential adapter case assembly to 
the carrier case assembly, and 


separate the adapter case from the 
carrier case (Fig. 3). 

3. Remove the inter-axle differential 
cover-to-adapter case retaining 
screws and lock washers, and then 
separate the cover from the case. 


THROUGH-SHAFT 


Disassembly 
The through-shaft assembly has to 
be removed before the forward axle 


carrier assembly is removed from the 

axle housing. See Inter-Axle Differential 

and Forward Carrier Removal. 

1. Remove the cotter pin and nut, and 
remove the universal joint flange 
from the shaft with a suitable puller. 

2. Press the through-shaft from the 
cage assembly by using a suitable 
sleeve against the bearing inner race 
(Fig. 4). Ht 

3. Remove the bearing retaining snap 
ring from the cage, and tap the 
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radial bearing out of the cage bore. 
If the oil seal is damaged or worn, 
press it out of the cage with a 
suitable sleeve. 


INTER-AXLE DIFFERENTIAL 


Disassembly 


1. 


While holding (һе input shaft Папре 
with a suitable holder, remove the 
cotter pin, flange attaching nut and 
washer. 

Remove the flange with a suitable 
puller. 

Press the inter-axle differential case 
assembly from the inter-axle 
differential cover (Fig. 5). 

If the original identification marks 
are not clear, mark the differential 
case halves with a punch for correct 
alignment on assembly. 

Remove the lock wire and the 
differential case cap screws. 
Separate the case halves and remove 
the spider, pinions, side gears and 
thrust washers. 

Remove the oil seal and the front 
bearing retaining snap ring from the 
front side of the inter-axle 
differential cover. 

Press the inter-axle differential front 
radial bearing out of the differential 
cover (Fig. 5). The bearing comes 
out of the front end of the cover. 


ADAPTER CASE 


THROUGH-SHAFT DRIVE GEAR 
BEARINGS 


Disassembly 


1. 


With the differential assembly (Fig. 
1) removed from the axle and 
mounted in a stand, remove the 
inter-axle differential cover, inter- 
axle differential and adapter case, 
using the procedure given in this 
manual. 

Cut the lockwire and remove the 
capscrews from the bearing cage in 
the adapter case, as shown in Fig. 6. 
Lift the cage and shim pack from the 
adapter housing (Fig. 6). Be sure to 
keep the shim pack intact for 
reassembly. 

Working from the rear of the 
adapter case, tap the through-shaft 
drive gear assembly from the case 
(Fig. 7) with a rawhide mallet. 

If replacement is necessary, remove 
the bearing cups from the cage and 
the adapter case. 

Remove the tapered bearings from 
the drive gear with a universal 
puller. 


INTER-AXLE 
DIFFERENTIAL 
COVER 


ADAPTER 


7 "d CASE 
CARRIER 


FIG. 3 Forward Axle in Repair 


Stand 


THROUGH 
SHAFT 


E 1882-A 


FIG. 4 Removing Through-Shaft 


From Cage 


IDLER SHAFT AND GEAR 
Disassembly 


l. 


Remove the cotter pin, nut and 
spacing washer from the idler shaft. 
Hold the shaft at the flats on the 
inner end while removing the nut. 
Slide the idler shaft and the idler 
gear and bearing assembly from the 
adapter case (Fig. 8). 

Remove the tapered bearings from 
the idler gear. For complete 
disassembly, tap out the cups and 


remove the spacers (Fig. 9). Remove 
the snap ring from the gear bore 
groove. 


CARRIER 


Disassembly 


1. 


10. 


1. 


16. 


17. 


Inspect the carrier before 
disassembly as given in Part 15-01. 
Check and record the backlash 
setting at this time. 

With the carrier in an upright 
position, loosen the lock nut and 
back off the thrust block adjusting 
screw until the thrust block drops 
out (Fig. 5). 

Center punch one differential 
bearing cup and corresponding lug 
for proper identification upon 
assembly. 

Cut and remove the lock wire from 
the differential bearing cup 
attaching screws and from the 
adjuster locks. 

Remove the attaching screws and 
the adjuster locks and bearing cups. 
Lift the differential and drive gear 
assembly from the carrier. 

Mark the differential case halves 
with a punch for proper alignment 
when assembling. Cut and remove 
the lock wire. 

Remove the differential case nuts 
and bolts, and separate the case 
halves. Remove the spider, pinions, 
side gears, and thrust washers. 

If the ring gear is to be replaced, 
follow the procedures outlined in 
Part 15-01. 

Cut and remove the lock wire, then 
remove the pinion cage retaining 
screw (Fig. 5). 

Remove the. pinion and cage 
assembly from the carrier housing 
by tapping the end of the pinion 
shaft with a brass bar or hammer. Be 
careful not to damage the pinion 
radial (pilot) bearing. 


. Remove the cotter pin and the nut 


and washer that retain the helical 
drive gear to the pinion shaft. 


. Press the pinion shaft from the cage, 


bearings, and drive pinion gear. 


. Remove the pinion drive gear (and 


the gear spacer where used) from the 
pinion shaft. 


. Remove the pinion outer bearing 


from the cage, then remove the 
selective bearing preload spacer 
from the pinion shaft. 

If necessary to replace the pinion 
inner bearing or pilot bearing, 
remove them from the pinion shaft 
with a puller. 

If necessary to replace the pinion 
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bearing cups, remove them from the 
cage with a suitable puller. 

18. Clean, inspect and repair the 
component parts of the carrier as 
outlined in Part 15-01. 


CARRIER 


Assembly 
1. Press the pinion rear bearing with 
large chamfer toward pinion teeth, 


against the pinion shoulder with а . 


suitable sleeve against the bearing 
inner race. 

2. Press the radial (pilot) bearing 
against the radial bearing shoulder 
and install the bearing retaining 
snap ring (Fig. 5). 

3. Ifnew cups are being installed, press 
the cups into the cage cup bores 
using a suitable sleeve and making 
sure that the cups are seated firmly 
against the cage shoulders. 

4. Lubricate the bearings and cups 
with light machine oil, insert the 
pinion shaft (with pilot and inner 
bearings installed) into the pinion 
cage, and position the preload spacer 
over the pinion shaft against the 
inner bearings. 

5. Firmly press the pinion outer 
bearing into the cage and against the 
preload spacer. 


BEARING CAGE 


Е 1557 -A 


FIG. 6 Removing Shims and Cage 


ADAPTER 
CASE BEARING 


E 1556- A 


FIG. 7 Removing Gear Assembly 


6. Rotate the cage several revolutions 
to assure normal bearing contact. 

7. While in the press under pressure, 
check the pinion bearing preload 
adjustment as given in Testing, Part 
15-01. Follow the method shown in 
Fig. 8, Part 15-01. 

8. If the original pinion and ring gear 
set is being used, install the original 
shim pack on the pinion cage 
assembly. 

9. Ifa new gear set is being installed, 
change the shim pack as outlined in 
Part 15-01. When necessary to 
replace either the pinion or the ring 
gear, the entire gear set should be 
replaced. 

10. Position the pinion and cage 
assembly in the cage bore of the 
carrier, and tap into place with a soft 
mallet. 

11. Install and torque the pinion cage- 
to-carrier retaining screws, but do 
not install the lock wire until the 
final carrier adjustments have been 
made. 

12. Lubricate the differential case inner 


“ E 1883-A 


FIG. 8 Removing or Installing Idler 
Gear and Shaft 


CUP 
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BEARING 
INNER 
BEARING BEARING 
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FIG. 9 


Idler Gear and Bearing Assembly 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


walls and all component parts with 
axle lubricant. 

Position the thrust washer and side 
gear in the ring gear half of the 
differential case. 

Assemble the spider with pinion, the 
other side gear and thrust washers 
into the ring gear half of the case. 
Align the punch marks and install 
the other half of the differential case. 
Draw the assembly together with 
three equally spaced bolts and nuts. 
Install the remaining bolts and nuts, 
torque the nuts to specification, and 
install the lock wire. 

If the differential bearings are being 
replaced, press the new bearings 
firmly on the differential case. 
Lubricate the differential bearings 
and cups with axle lubricant, and 
install the differential and ring gear 
assembly in the carrier case. 
Adjust the differential bearing 
preload and backlash as outlined in 
Part 15-01. If the original gears are 
used, the backlash should be the 
same as that checked and recorded 
before disassembly. If new gears are 
being installed, backlash setting 
should be 0.010 inch. 

Check and adjust pinion and ring 
gear tooth contact as outlined in 
Testing, Part 15-01. 

Position the carrier with the back 
face of the differential ring gear 
upward, and remove the thrust 
block adjusting screw and lock nut 
from the carrier. 

Place the thrust block on the back 
face of the ring gear and rotate the 
gear until the hole in the thrust 
block is aligned with the adjusting 
screw hole (Fig. 10). 

Install the adjusting screw and lock 
nut, and tighten the adjusting screw 


GEAR 
OUTER 
BEARING 
CUP 
BEARING 
| | 
Е 1884-А 
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24. 


25. 


enough to hold the thrust block 
firmly against the back face of the 
ring gear. 

To obtain the correct adjustment of 
0.010-0.020 inch clearance, loosen 
the adjusting screw 1⁄4 turn, then 
lock it with the lock nut. 

Recheck to assure a minimum 
clearance of 0.010 during a full 
rotation of the differential ring gear. 


ADAPTER CASE 


IDLER SHAFT AND GEAR 
Assembly 


Т. 


2. 


3. 


10. 


11. 


Install the snap ring into (һе groove 
of the idler gear hub (Fig. 9). 

Press the idler gear outer bearing 
cup squarely against the snap ring. 
Insert the cup spacer into the hub 
against the opposite side of the snap 
ring. 

Press the inner bearing cup squarely 
against the cup spacer. 

Position the idler gear inner and 
outer bearings into their cups with 
the bearing spacer or combination of 
two spacers between them. 

Slide the complete assembly through 
the adapter case drive pinion 
opening. Position the assembly so 
that the bearings and spacer are 
aligned with the adapter shaft hole, 
and insert the idler shaft (Fig. 8). 
Tap the idler shaft through the 
adapter case and idler gear assembly 
so that the idler gear outer bearing is 
squarely against the idler shaft 
shoulder. The idler shaft flat must be 
lined up with the corresponding flat 
in the carrier. 

Hold the adapter case and idler gear 
assembly securely in a vise with the 
jaws clamped on the flatted end of 
the idler shaft. Install the idler shaft 
washer and nut, and torque the nut 
to 350-400 ft-Ibs. 

Mount a dial indicator to the 
adapter case so that the stem is set 
against the idler gear face, and 
measure the idler gear bearing end 
play. 

If the bearing end play does not 
measure between 0.001-0.005 inch, 
use thinner or thicker bearing spacer 
or combination of two spacers as 
required. 

After the end play has been adjusted 
to 0.001-0.005 inch, remove the nut 
and washer. Insert the O-ring, install 
the washer and nut, and torque to 
350-400 ft-lbs. Install the cotter pin. 
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FIG. 10 Installing Thrust Block 


FIG. 11 


Torquing Cage Bolts 


FIG. 12 Checking End Play 


THROUGH-SHAFT DRIVE GEAR 
BEARINGS 


Assembly 


1. 


Press the front and rear tapered 
bearings onto the through-shaft 
drive gear. 

If removed in disassembly, press the 
front bearing cup into the bearing 
cage. 

Tap the rear bearing cup into the 
adapter case. 

Slide the gear assembly into the 
adapter case. 


10. 
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With the carrier assembly in the 
stand in an upright position, install 
a new adapter case gasket and place 
the adapter case assembly over the 
carrier (Fig. 1). 
Install the lock washers and cap- 
screws attaching the adpater case to 
the carrier and tighten the capscrews 
evenly and alternately to 60-77 ft-Ib. 
Seat the inner drive gear bearing cup 
against the carrier face before 
installing gear, shims, cover and 
capscrews. 
Using the original shim pack, install 
the bearing cage over the through 
shaft drive gear bearing Fig. 11. 
Rotate the bearings by hand to seat 
them in position while installing the 
capscrews and lock washers that 
hold the bearing cage to the adapter 
case. Tighten the capscrews to 27-35 
ft-lb torque Fig. 11.. 

Install a dial indicator as shown in 
Fig. 12. 
With one hand through the shifter 
slot and the other on top of the shaft, 
(Fig. 12) move the gear assembly up 
and down. The amount of 
movement should be within the 
specified amount of endplay (0.001- 
0.005 inch). 

Do not use a bar to move the 


bearings up and down because this may 
cock them in position. 


11. 


12; 


If the endplay is incorrect, add or 
subtract shims as required to obtain 
the correct endplay. 

Lockwire the capscrews in position. 


INTER-AXLE DIFFERENTIAL 
Assembly 


1. 


Lubricate the differential case walls 
and all differential component parts 
with axle lubricant. 

Assemble the side gears, spider, 
pinion gears and thrust washers into 
the differential rear case half. 
Align the punch marks, assemble 
the front case half to the rear case 
half, and draw the two halves 
together with the case bolts. 

Check for free rotation of the gears, 
and correct if necessary. 

Torque the differential case bolts to 
specification, and install the lock 
wire. 


THROUGH-SHAFT 
Assembly 


L, 


Install the through-shaft radial 
bearing into the cage and lock it in 
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place with the snap ring (Fig. 5). 
2. Press the cage and bearing assembly 
on the rear splined end of the 
through-shaft so that the inner race 
of the bearing is firmly seated 
against the shoulder on the through- 
shaft. For this operation, use a sleeve 
that will slip over the shaft and bear 
against the inner race of the bearing. 
3. Install the oil seal in the through- 
shaft cage with a suitable driver. 


ASSEMBLY OF MAJOR 
COMPONENTS 


1. Install the inter-axle differential 
power divider assembly to the 
adapter case so that the rear hub of 


the differential fits over the front 
hub of the through-shaft drive gear 


(Fig. 1). 


. Rotate the differential assembly 


slightly so that the rear side gear 
splines mesh with the splines on the 
front hub of the through-shaft drive 
gear, then tap the assembly into 
place. 


. Position the inter-axle differential 


cover over the differential assembly 
onto the adapter case, and secure the 
cover to the case with cap screws 
and lock washers. Torque to 
specification. 


. Install the spacing washer and the 


bearing on the differential case front 
half, and install the bearing snap 


ring in the differential cover. 


. With suitable driver, install the 


outer seal in the differential cover. 


. With the carrier case mounted in a 


stand and in an upright position, 
install a new adapter case-to-carrier 
gasket. 


. With a chainfall, lower the inter-axle 


differential and adapter case 
assembly onto the carrier case. As 
the assembly is being positioned, 
rotate the idler gear shaft so that one 
shaft flat mates with the cast flat in 
the carrier. 


. Install the adapter case-to-carrier 


retaining screws and lock washers, 
and torque to specification. 


15-51-09 TANDEM AXLE—ROCKWELL 15-51-09 


SPECIFICATIONS 


ROCKWELL TANDEM GENERAL SPECIFICATIONS 


а g 
Thread Size Torque Limits Thread Size Torque Limits 
(Ft-Lbs.) (Ft.-Lbs.) 
7/16-20 35/45 5/8-18 100-120 
1/2-20 50-60 3/4-16 130-170 (D 


CD 160-200 Ft-Lbs on all 22000 pound and 23000 pound capacity axles. 
Becklash Between Ring Gear and Pinion 


Backlash (Inch) Drive Gear Runout (Inch) 
Rockwell Tandem (А!) 0.005-0.015 0.008 Maximum 


Bearing Preload 
Pinion Shaft Press Ram Pinion and Backlash Differential Bearing Preload 
Nut-Thread Size Pressure Cross Shaft Limits Adjusting Nut Notches 
and Torque Limits for Preload Bearing Preload (Inches) Tighten from Zero End Play 
Axle Model Foot-Pounds Check (Tons) (Inch-Pounds) (each Adjusting Nut) 
(Prevailing Torque 
Nuts) 


1-1/2x18 5005300 | i | 55  l 0005-0015 
1000-1300 0.005-0.015 


ROCKWELL TANDEM TORQUE LIMITS 
Bolt and Stud Nuts 


On Unit No. | Min | Ма. | On Unit No. — | Min | Мах. | 
Bearing Сир EE 160 180 
Carrier to 1/2 20 81 104 Cap Screws 3/4 290 320 
Housing 5/8 18 160 205 Through-Shaft Cage | 38 | 16 | 27 [| 35 | 
20 45 50 Carrier to Adapter Case 77 
Lock Nut Pinion Cage 1/2 13 93 120 
Through-Shaft Yoke 1 20 
and Input Shaft 1-1/4 18 500 600 (0| Inter Axle 
Yoke Nuts 1-1/2 18 Differential Case 1/2 13 93 120 
Differential Case 1/2 13 93 120 Shift Housing 38 Тв | 7 | 3 | 
Cap Screws 18 210 270 | ShittCollarSetScrews |. 38 | 4 | °? | 15 | 


(p Prevailing Torque Nuts 


REPLACEMENT - DIFFERENTIAL GEAR TO CASE BOLTS 


Tandem 


Service Original Spotface Torque tb-Ft 
Model Carrier 


15X-775 LW-1610 RV-7812 105 135 
15X-775 LW-1610 RV-7812 105 135 
51X-666 LW-1610 RV-7813 130 170 
15X-666 LW-1610 RV-7913 130 170 


гулш | Булды 13/8 igs 235 
Q Original production had 9/16 rivets and require 9/16 bolts and nuts for service, 
@ Current productions has 5/8 rivets and require 5/8 bolts and nuts for service. 
Service will no longer stack the original gears incorporating the 9/16 inch holes. 
In case of current gear replacement with original cases it will be necessary to line ream the original cases to 625” to accomodate the larger bolts or rivets. 
Torques given apply to parts coated with machine oil, for dry or "as rec'd." parts increase torques 10%. For parts coated with multi-purpose gear oil 
decrease torque 10%. Nuts on studs to use same torque as for driving the studs. 
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PART 15-60 Drive Shaft — Single Snap Ring 
Type U-Joint 


DRIVE SHAFT 
Description 
Removal and Installation 


Applies To All Models Except L-LN-W-9000 Series 


COMPONENT INDEX COMPONENT INDEX 


SNAP RING TYPE UNIVERSAL JOINT 
Removal and Installation 
SPECIFICATIONS 


60-04 
60-05 


DESCRIPTION 


The drive shaft or coupling shaft is 
composed of the universal joints, 
connecting shafts, attaching flanges and 
slip yokes. The number of shafts and 
universal joints used depends on the 
vehicle wheelbase. The shorter 
wheelbase vehicles (F-100 117 inch 
wheelbase and the E-100-E-300) use a 
one piece drive shaft as shown in Fig. 1. 
The longer wheelbase vehicles use a 
coupling shaft in conjunction with a 
drive shaft (Fig. 2 and 3). 

The longer wheelbase vehicles are 
equipped with one or more coupling 
shafts, which extend from the 
transmission to rubber bushed center 
support bearings, and a drive shaft 
which extends from the center support 
to the rear axle. 

On Econoline models, with 123.5 
inch wheelbase and all models with 
automatic transmission the shaft is 
attached to the extension housing by a 
fixed yoke. Splines in the yoke and on 
the shaft permit the shaft to move 
forward and rearward as the rear axle 
moves up and down. 

On 105.5 inch wheelbase vehicles 
except with automatic transmission a 
conventional slip-yoke type drive shaft 
is used (Fig. 1). The yoke is splined 
directly to the extension housing and 
slides forward and rearward in the 
extension housing as the axle moves up 

` and down. 

If a single drive shaft is used, the slip 
joint is at the transmission end of shaft; 
if two or more shafts are used, the slip 
Joint is at forward end of the rear shaft. 

Some vehicle universal joint spiders 
and sliding splines are equipped with 
lubrication fittings. These spiders and 
splines should be lubricated periodically 
using lithium grease (C1AZ-19590-B). 
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FIG. 1 Drive shaft Components (Ғ-100 117 inch wheelbase and Е-100, Е-300) 
Slip-Yoke Design. 
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FIG. 2 Drive Shaft Components—132 and 140 Inch Wheelbase Manual 
Transmission 


15-60-02 


Тһе majority of vehicles аге 
equipped with center support bearings 
that are prelubricated and sealed for the 
life of the bearing. However, some 
vehicles have center support bearings 
equipped with lubrication fittings which 
should be lubricated periodically using 
lithium grease (C1AZ-19590-B). 

Alluniversal joints are of the needle- 
bearing type. The universal joint 
bearings are retained on the universal 
joint spiders by snap rings or U-bolts. 

Drive shafts and coupling shafts are 
balanced; therefore, if the vehicle is to be 
undercoated, cover the drive shaft to 
prevent getting undercoating material 
on the shaft. 
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U-JOINT SLIP YOKE 


THESE CAVITIES ARE 
NOT FILLED 
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FIG. 3 Coupling Shaft and Center Support Bearing Automatic Transmission 
(F100-350—except F350 with FMX Transmission) 


ADJUSTMENTS 


DRIVESHAFT BALANCING 


1. Raise the vehicle on a twin-post 
hoist so that both the front and rear 
axles are safely supported with all 
wheels free to rotate. 

2. With the transmission in gear 
(include transfer unit on 4x4 type 
vehicles) increase vehicle speed to 
maximum vibration lever. Note and 
record the speedometer speed of this 
vibration period which will be used 
as a baseline level. 

Two people are required to perform 
this operation; one in the vehicle, and 
one under the vehicle making 
adjustments. 

3. Check attachment of all universal 
joint bearing caps of driveshaft or 
coupling shafts to transmission 
yoke, front or rear axle pinion yokes 
and all transfer unit drive yokes for 
improper installation or damaged 
universal joint bearing cap locating 
lugs. All yokes indicating worn, 
shaved, or damaged locating lugs 
must be replaced. 

4. Check driveshaft and coupling shaft 
for correct phasing. If necessary, 
rephase driveshaft and coupling 
shaft as shown in Group 15-62 of 
this Manual. 

5. With transmission (and transfer 
unit) in gear, run vehicle with the 
driveshaft and coupling shaft 
rotating at a speedometer speed of 
40-50 mph, carefully bring a crayon, 
piece of chalk, or colored pencil up 
until it just barely contacts the rear 
end, center, and front end of the 
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FIG. 4 Marking Drive Shaft 


driveshaft (refer to Figure 4). The 
chalk marks will indicate the heavy 
side of the driveshaft. Use caution 
when checking driveshaft near the 
balance weights to prevent injury to 
the hands. 

6. Install two screw-type hose clamps 
on the driveshaft so that the heads 
are located 180 degrees from the 
chalk mark, starting at the pinion 
yoke end of the driveshaft. Tighten 
clamps (refer to Figure 5). 

7. Run the vehicle up to the baseline 
speed. If vibration is still evidenced, 
rotate clamps approximately 45 
degrees away from each other and 
test for correction of vibration. 
(Refer to figure 6). 

8. If necessary, continue to rotate the 


FIG. 5 


10. 


11. 


Installing Clamps 


clamps apart in smaller increments 
until vibration is eliminated or 
begins to be reduced. 

If the vibration is not completely 
eliminated, repeat the above 
procedure and balance the front end 
of the driveshaft, checking for 
elimination or reduction in the 
vibration level. 

To completely eliminate the 
driveline vibration, it may be 
necessary to balance the coupling 
shaft, following the same procedure 
indicated above. To prevent 
overheating, do not run the vehicle 
on the hoist for an extended period. 
Remove the vehicle from the hoist 
and road test. 
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FIG. 6 Rotating Clamps 


REMOVAL AND INSTALLATION 


DRIVE SHAFT (MANUAL 
TRANSMISSION) 


Removal 

1. Disconnect the drive shaft from the 
flange at the rear axle. 

2. If working on a 117 inch wheel base 
vehicle. disconnect the drive shaft 
rear flange from the flange at the 
rear axle. 

3. If working on a vehicle equipped 
with a coupling shaft, slide the drive 
shaft off the coupling shaft splines. 

4. Working from the center support 
nearest to the rear of the vehicle, 
remove the two attaching bolts and 
support the bearing. 

5. If working on a vehicle equipped 
with more than one coupling shaft, 
disconnect the rear shaft from the 
front one. 

6. Remove the remaining center 
support attaching bolts and support 
the bearing. 

7. Remove the nuts that attach the 
coupling shaft flange to the 
transmission and remove the shaft 
and center bearing as an assembly. 

8. Thoroughly clean old grease and 
dirt from the drive shaft splines and 
then check the splines for wear, 
warpage, and cracks. If the shaft is 
worn, warped, or cracked, replace it. 
Using a suitable cleaning fluid, clean 

all dirt from the slip yoke, slip yoke 
splines, and shaft splines. Carefully 
inspect the slip yoke splines for wear or 
evidence of twisting. Check the 
clearance between the slip yoke splines 
and the shaft splines. 


OIL SEAL (AUTOMATIC TRANSMISSION ONLY) 


SNAP RING (WRAP TYPE) 


FIG. 7 Output Shaft Spline Seals 


Wash all parts except the sealed ball 
bearing and rubber cushion in suitable 
cleaning fluid. Do not immerse the 
sealed bearing in cleaning fluid. Wipe 
the bearing and cushion clean with a 
cloth dampened with cleaning fluid. 

Check the bearing for wear or rough 
action by rotating the inner race while 
holding the outer race. If wear or 
roughness is evident, replace the 
bearing. 

Examine the rubber cushion for 
evidence of hardening, cracking, or 
deterioration. Replace it if damaged in 
any way. 

Grease retainers and slingers are 
serviced only as a part of the bearing 
assembly. 

Installation 

1. Connect the front flange or joint of 
the drive shaft or coupling shaft to 
the flange on the transmission. 

Torque the nuts to specifications. 
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2. Secure the center bearing to the 
frame bracket with the center 
support and attaching bolts. Torque 
the bolts to specification. 

3. If working on a truck with more 
than one coupling shaft, connect the 
rear shaft to the forward one, then 
install the remaining center support. 

4. Connect the rear universal to the 
rear axle flange and torque the nuts 
or bolts to specifications. Be sure all 
drive shaft and coupling shaft yokes 
are properly in phase. 


DRIVE SHAFT (AUTOMATIC 
TRANSMISSION) 


Removal 

1. To maintain drive line balance, 
mark the relationship of the rear 
drive shaft yoke and the drive pinion 
flange of the axle (if the yellow 
alignment marks are not visible) 
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with the shaft so that they may be 

installed in their original positions. 

2. Disconnect the rear U-joint from the 
companion flange. Wrap tape 
around the loose bearing caps to 
prevent them from falling off the 
spider. Pull the drive shaft toward 
the rear of the vehicle until the slip 
yoke clears the transmission 
extension housing and the seal. 
Install the appropriate tool in the 
extension housing to prevent 
lubricant leakage. 

Installation 

1. If either the rubber seal on the 
output shaft or the seal in the end of 
the transmission extension housing 
is damaged in any manner, replace 
the seal or seals as required (Fig. 7). 
Also, if the lugs on the axle pinion 
flange are shaved or distorted so that 
the bearings slide, replace the flange. 

2. Lubricate the yoke spline with 
MIC75B lubricant. This spline is 
sealed so that the transmission fluid 
does not wash away the spline 
lubricant (Fig. 7). Remove the tool 
from the extension housing. Install 
the yoke on the transmission output 
shaft. Do not allow the yoke 
assembly to bottom on the output 
shaft with excessive force. 

Install the drive shaft so that the 
index marks or the yellow mark (if 
visible) on the yoke (light side) is in line 
with the yellow mark on the companion 
flange. This prevents vibration which 
occurs when the balance of the shaft and 
balance of the axle pinion flange become 
additive instead of neutralizing. If a 
vibration exists, the drive shaft should 
be disconnected from the axle, rotated 
180 degrees and reinstalled. 

3. Install the U-bolts and nuts that 
attach the U-joints to the drive 
pinion flange. Torque the U-bolt 
nuts to 8-15 ft-lbs. 


SNAP RING TYPE UNIVERSAL 
JOINT 


Removal 

1. Place the drive shaft in a vise being 
careful not to damage it. 

2. Remove the snap rings that retain 
the bearings in the yoke and in the 
drive shaft or coupling shaft. 

3. Position the tool shown in Fig. 8 on 
the shaft and press the bearing out of 
the yoke. If the bearing cannot be 
pressed all the way out of the flange, 
remove it with vise grip or channel 
lock pliers. 

4. Reposition the tool to press on the 
spider to remove the bearing from 
the opposite side of the flange. 

5. Remove the flange from the spider. 


6. Remove the bearings and spider 
from the drive shaft or coupling 
shaft in the same manner. 

7. Clean all foreign matter from the 
yoke area at each end of the drive 
shaft. 

Wash all parts in cleaning fluid. 
Make sure the lubricant passages in the 
journal cross are clean. Check the needle 
bearings and journals for evidence of 
wear or excessive heat. 

Soak the needle bearing assemblies 
in a commercial cleaning fluid to soften 
particles of hardened grease. Then, wash 
these parts in cleaning fluid using a stiff 
brush if necessary to remove all old 
lubricant. Check each bearing for 
missing rollers. 

After the needle bearing assemblies 
are thoroughly clean, apply clean 
lubricant to the rollers. Rotate them on 
the trunnion of the journal to check 
wear. Fill the journal passages with 
C1AZ-19590-B (ESA-M1C75-B) 
lubricant and fill the bearings 
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FIG. 8 Removing Universal Joint 
Bearing—Typical 
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FIG. 9 Installing Universal Joint Bearing 


approximately 1/3 full of C1AZ-19590- 

В (ESA-M1C75-B) lubricant before 

reassembly. 

Installation 

1. Start a new bearing into the yoke at 
the rear of the drive shaft. 

2. Position the spider in the rear yoke 
and press the bearing 1/4 inch below 
the surface (Fig. 9). 

3. Remove the tool and install a new 
snap ring. 

4. Start a new bearing into the opposite 
side of the yoke. 

5. Install the tool and press on the 
bearing until the opposite bearing 
contacts the snap ring. 

6. Remove the tool and install a new 
snap ring. 

7. Reposition the drive shaft or 
coupling shaft and install the new 
spider and two new bearings in the 
front yoke in the same manner as the 
rear yoke. 

8. Position the flange on the spider and 
install two new bearings and snap 
rings. 

9. Check the joint for freedom of 
movement. If a bind has resulted 
from misalignment during the 
foregoing procedures, tap the ears of 
the drive shaft sharply to relieve the 
bind. Do not install the drive shaft 
unless the universal joints are free of 
bind. 

10. Lubricate the universal joints with 
long life lithium grease СІА2- 
19590-В (ESA-M1C75-B). 
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15-60-05 DRIVE SHAFT—SINGLE SNAP RING ТҮРЕ U-JOINT 15-60-05 


SPECIFICATIONS 


DRIVESHAFT — TORQUE LIMITS 


| Nomenclature | BoltSizeandft-Lbs—— | Nomenclature Bolt Size and Ft-Lbs 
Bolt-Yoke to Coupling Shaft or | 3/4-16 7/8-14 1-20 Bolt and Nut — Parking Brake 7/16-20 1/2-20 
175-240 Ф | 250-300 ©} 160 4 37-49 55-75 
5/8-18 Drum to Universal Joint Flange ЕЙ 
37-50 Ф 58-78 @ 100-115 Ф 
Nut-U-Joint Flange to 1-20 1 1/4-18 | 1 1/2-18 Driveshaft Center 
90-130 350-420 | 380-470 Bearing Coupling to 
Main and Aux. - Input or 2-16 Bolt - Drive Shaft U-Joint to 12—20 
Nut-Universal Joint - U-Boit 3/824 7/16-20 Bolt and Nut - U-Joint 1/220 
ШЕШ 17-26 30-40 Adapter to Rear Axle ЕСІМ ШЕК ТЕ 


Ф Rockwell 


Intermediate Shaft 


(& Mechanics @ Dana 4. Cleveland 
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DRIVE SHAFT—SINGLE BEARING CAP, BOLT TYPE 


15-62-01 


AND BOLTED END CAP TYPE U-JOINT 


15-62-01 


PART 15-62 Drive Shaft — Single Bearing 
Cap, Bolt Type and Bolted End 


Cap Type U-Joint 


Applies to All Models Except F100-350, Econoline and Bronco 
COMPONENT INDEX 


DRIVESHAFT - Contd. 
Removal and Installation ........... 


SPECIFICATIONS 
TORQUE ARM SHIMMING 


TRANSMISSION TO AUXILIARY 
TRANSMISSION UNIVERSAL JOINTS 
Removal and Installation............. 


U-JOINT PHASING 


BEARING CAP AND BOLT TYPE 
UNIVERSAL JOINT 


BOLTED END CAP TYPE 
UNIVERSAL JOINT 


DRIVESHAFT 


DESCRIPTION 


The drive shaft or coupling shaft is 
composed of the universal joints, 
connecting shafts, and the attaching 
flanges. The number of shafts and 
universal joints used depends on the 
vehicle wheelbase. 

All the vehicle universal joint 
spiders and sliding splines are equipped 
with lubrication fittings. These spiders 
and splines should be lubricated 
periodically using lithium grease ESA- 
M1C75-B 

The majority of vehicles are 


COMPONENT INDEX 


Removal and Installation ......... 


о,» 


Removal and Installation......... 


Alignment ..................... 
Description ................... 


equipped with center support bearings 
that are prelubricated and sealed for the 
life of the bearing. However, some 
vehicles have center support bearings 
equipped with lubrication fittings which 
should be lubricated periodically using 
lithium grease (C1AZ-19590-B). 
Trucks equipped with an auxiliary 
transmission have a transmission to 
auxiliary transmission drive shaft to 
transmit the power from the 
conventional transmission to (һе 
auxiliary transmission. This assembly 


CE2238-C 


consists of two close-coupled universal 
joints (Fig. 1). All universal joints are of 
the needle-bearing type. The universal 
joint bearings are retained on the 
universal joint spiders by snap rings or 
U-bolts, or by bearing caps and bolts. 

Drive shafts and coupling shafts are 
balanced; therefore, if the vehicle is to be 
undercoated, cover the drive shaft to 
prevent getting undercoating material 
on the shaft. 


DRIVE SHAFT—SINGLE BEARING САР, BOLI ТҮРЕ 
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FITTING 
87901-5 


UNIVERSAL JOINT 
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4385 
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UNIVERSAL JOINT ASSEMBLY 


4635 
E2251-A 
FIG. 1 Transmission-To-Auxiliary Universal Joints 
ADJUSTMENTS 
U-JOINT PHASING auxiliary transmission must be in DRIVE SHAFT ALIGNMENT 
phase (Fig. 2). : ЕТ 
When U-ioi k БЕ 2. The main drive shaft U-joint flanges To properly adjust drive line angles, 
en -Joint yokes are assemble are to be in phase as shown in Fig. a spirit level protractor is necessary. 
to their shafts in the same plane, they are 2 When angles are read from the 0 nds 
in phase (Fig. 2). When they are 3. T ; ; ; mark (for example, measuring inter-axle 
s Жү ае . Tandems which require а specific 
4. fo. the bu m E inter-axle drive shaft phasing, are shaft angle) record and use ШЕ ыш: 
planes, they аге ош of p ase (Fig. 3). identified by arrows which are shown on the Вор met e 2 
To obtain vibration-free operation, stamped on slip yoke and stud end. degree marks d e trea А 2 
check and correct as necessary The arrows must be in line as shown degree. For example, a pro in ; 
according to the following specifications in fig. 3 (Eaton 30D-2 or 3 speed, reading of 85 degrees is actually 
(Fig. 2). Eaton 34D-2 or 3 speed, and Eaton degrees. See Fig. 4 or 5. 
1. The U-joints between the main and 42D). 
MAIN TRANSMISSION 
AUXILIARY TRANSMISSION MAIN DRIVE FORWARD INTER-AXLE DRIVE SHAFT 
COUPLING SHAFT COUPLING x dd REAR AACE 
SHAFT 
et REAR-REAR 
Жн ge \ ° AXLE 
В “Ар, "Т ӘНІ ГІСІ өл oT EN: ! | 
| D | P 221 гуу ча gs 


IN PHASE 
у CONTE ar IN Ephes IN PHASE ON ALL ROCKWELL AND SINGLE SPEED 
EATON AXLES (EXCEPT 42 D) 
900 (4 ТЕЕТН) PHASE ANGLE ON 2 SPEED 
EATON AXLES IN "L" SERIES TRUCKS 
112 1/20 (5 TEETH) PHASE ANGLE ON EATON 42D 
E2046-C 


FIG. 2 Typical Tandem Axle Drive Shaft 
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АП angles should be read within 1/ 
4 degrees (15 minutes) and they should 
be measured with the protractor held 
plumb on a clean, flat surface. 

The following procedures should be 
followed to check drive shaft angles and 
adjust as required: 

1. Inflate all tires to the pressure at 
which they normally operate. 

2. Park the empty vehicle on a surface 
which is fairly level — both front 
and rear and side to side. The truck 
must be in its normal operating 
position. Do not attempt to level the 
truck by jacking up the front or rear 
axles of the frame. 

3. Check and record the angle of the 
engine and main transmission 
(Angle 1). This reading can be taken 
at the rear of the main transmission 
to the left of the bearing retainer or 
output flange. Lock the protractor 
at this reading. 

4. Remove the drive shaft or coupling 
shaft from the auxiliary 
transmission output flange. Place 
the locked protractor on the output 
flange of the auxiliary transmission 
(Fig. 6) and adjust the auxiliary 
transmission as necessary to center 
the bubble. Loosen the front 
trunnion clamping bolt on the 
auxiliary transmission before 
attempting to adjust the angle of the 
auxiliary transmission. The 
adjusting bolts should be adjusted 
evenly so that the same amount of 
thread is showing on both bolts. This 
will put the angle of the auxiliary 
transmission (Angle 3) the same as 
the main transmission (Angle 1) 
(Fig. 7). The drive shaft or coupling 
shaft should be reinstalled after all 
driveline angles have been checked 
or adjusted. 

5. Check and record the angle of the 
shaft between the main and auxiliary 
transmission (Angle 2). Take this 
reading by placing the protractor оп 
the inter-transmission shaft. Angle 2 
must be 1 degree less than Angle 1, 
plus or minus 1/2 degree. Adjust the 
engine or the auxiliary transmission 
to bring the inter-transmission shaft 
1 degree less than Angle 1, plus ог 
minus 1/2 degree, keeping the main 
and auxiliary transmissions parallel. 
Tighten the front clamping bolts on 
the auxiliary transmission. 

6. From the chart in Fig. 8, add the 
difference angle to angle 1 recorded 
in step 3 above. Set the bubble 
protractor to this angle (Angle 1 
plus difference angle) and reposition 
the forward rear axle as required to 
obtain this angle. Example: 300D 
tandem, Hendrickson rubber 
suspension. 
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FIG. З Inter-Axle Phasing 
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A FIVE (5) DEGREE ANGLE WHEN ANGLE IS READ 
FROM THE ZERO (0) DEGREE MARK. 
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FIG. 4 Drive Shaft angle Read From Zero Mark — Horizontal Position 


a. Vehicle to be empty (unloaded) 
and on reasonable even surface. 

b. From the chart; forward rear axle 
is 1/2 degree more than main 
transmission angle. Rear joint 
angle G is 5 1/4 degree. 

c. Main transmission angle is 
measured and found to be 5 1/2 
degrees. 

d. Set bubble protractor at 5 1/2; 1/ 
2 equals 6 degrees and adjust 
forward rear axle to obtain this 
angle. 

e. Measure inter-axle shaft angle 5 
and rear angle 6. Angle 5 must be 
greater than angle 6 by 5 1/2 
degrees. Adjust rear axle to 
obtain this angle. 

7. For axles listed under note (1) in 
Fig. 8, angle 5 must be greater than 
angle 6 (Fig. 9 illustrates this). For 
axles listed under note (2), angle 6 
must be greater than angle 5 (Fig. 10 
illustrates this). The difference of 
these two angles is equal to angle G. 


Torque Arm Shimming 

The adding or removing of shims 
from the forward rear axle torque arm 
will change angle 4. The 1/4 inch shims 
will change this angle by approximately 
3/4 degree. The addition or removal of 
a 1/2 inch shim from rear axle torque 
arm will change angle G approximately 
1 1/4 degree. 
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FIG. 6 Checking Output Flange 
Angle 


PROTRACTOR 90 DEGREE MARKS— 

TREAT THESE MARKS AS ZERO (0) DEGREE WHEN 
USING PROTRACTOR А5 SHOWN 

A FIVE (5) DEGREE ANGLE WHEN ANGLE I$ READ 

FROM THE 90 DEGREE MARK. 
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FIG. 5 Drive Shaft Angle Read From Zero Mark — Vertical Position 


DRIVE SHAFI—-oINGLE BEAKINO САР, BOLI ITrC 
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BUBBLE PROTRACTOR O° 
" ENGINE — MAIN TRANSMISSION 
ANGLE 
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FIG. 7 Checking and Adjusting Drive Shaft Angles 
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15-62-06 AND BOLTED END САР TYPE U-JOINT 15-62-06 


Angle-Degr ees Angle-Degrees 
Difference | U-Joint Difference | U-Joint 
Suspension Angle Angle Angle Angle 
4 G 


Axle 
4 G 
300 | Hend. Steel 11/2 | 
340(2) | 34,000 Lbs. 
(Т 3800) | Hend. Steel L 11⁄2 33⁄4 
Hend. Steel Series ГЕН ТИН 
Hend. Rubber Series 11/2 
Hend. Ext. Leaf 11⁄2 


Hend. Ext. Leaf 11⁄2 41⁄4 


34000 Lb. 
LAO) 11/2 51/4 
3/4 


Hend. Rubber 51/2 


Hend. 38000 Lbs. 
50 Inch Walking 
Beam 


380(2) 


Hend. 38000 Lbs. 


CT 80 Inch Walking 
Hend. Shear Series 1/2 Beam 
Hend. Ext. Leaf 11/4 | 420(2) | непа. 44000 Lbs. 


| 34000 Lb. 


Hend. Steel 
94 Inch Walking 


34,000 Lbs. 
Hend. Steel L 11/2 41/2 
Series 11⁄2 
па [a 
СЕНШЕ 


Eo Hend. 38000 Lbs. 11/4 41/4 
(1)Angle G determine by subtracting angle 6 from angle 5 (angle 5 I 


must be greater than angle 6). All angles are +1/4° 


[2)Angle G determine by subtracting angle 5 from angle 6 (angle 6 Difference angle-amount greater than engine or transmission angle. 
must be greater than angle 5). 


Hend. Steel W-Series 31/2 


Hend. Rubber 51⁄4 


Hend. Ext. Leaf 41⁄2 


34000 Lb. 


1 3/4 


[o 
SQHO Hend. Steel 11/4 


1/4 31/2 


41/4 


Hend. Rubber CT 


Hend. Shear Series 1/4 31/4 


Hend. Ext. Leaf 31/2 
34000 Lb. 


Hend. Steel 


11/4 


W-Series 


i 


Hend. Shear 1/2 33A 


Hend. Ext. Leaf 11/4 


300(2)| Hend. Steel L 11⁄2 31⁄2 


Hend. Rubber Series 3⁄4 


Hend. Ext. Leaf 11/2 


К 


FIG. 8 Tandem Axle Alignment Angles СЕ1988-С 
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FORWARD REAR AXLE 


ANGLE 1 IS ENGINE-MAIN TRANSMISSION ANGLE 


BUBBLE PROTRACTOR 09 


GLE4 INTERAXLE 
DRIVESHAFT ANGLE 5 


ANGLE G 


AND BOLTED END CAP TYPE U-JOINT 


ANGLE 6 


REARWARD REAR AXLE 


PINION ANGLE OF FORWARD REAR AXLE 15 ANGLE 4 PLUS ANGLE 1. 


ANGLE G 1$ ANGLE 5 LESS ANGLE 6 


(ANGLE 5 IS GREATER THAN ANGLE 6) 
TILTING REARWARD REAR AXLE BACKWARDS REDUCES ANGLE G. 


FIG. 9 Angle G-Reduction 


ANGLE 1 


FORWARD REAR AXLE 


ANGLE 1 IS ENGINE-MAIN TRANSMISSION ANGLE 


BUBBLE PROTRACTOR 09 


INTERAXLE 
DRIVESHAFT 
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ANGLE ó 


REARWARD REAR AXLE 


PINION ANGLE OF FORWARD REAR AXLE IS ANGLE 4 PLUS ANGLE 1 


ANGLE G IS ANGLE 6 LESS ANGLE 5 


(ANGLE 6 IS GREATER THAN ANGLE 5) 


TILTING REARWARD REAR ANGLE BACKWARDS INCREASES ANGLE G 


FIG. 10 Angle G-Increase 
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REMOVAL AND INSTALLATION 


DRIVE SHAFT 


Removal 

1. Disconnect the drive shaft from the 
flange at the rear axle. 

2. If working on a vehicle equipped 
with a coupling shaft, slide the drive 
shaft off the coupling shaft splines. 
On certain Mechanics, Rockwell 
and heavy duty Spicer assemblies 
remove the attaching bolts. 

3. Working from the center support 
nearest to the rear of the vehicle, 
remove the two attaching bolts and 
support the bearing. Different types 
of support brackets are used. Some 
have elongated mounting holes. This 
permits close adjustment (medium 
vehicles). 


4. If working on a vehicle equipped 
with more than one coupling shaft, 
disconnect the rear shaft from the 
front one. 

5. Remove the remaining center 
support attaching bolts and support 
the bearing. 

6. Remove the nuts that attach the 
coupling shaft flange to the 
transmission and remove the shaft 
and center bearing as an assembly. 

7. Thoroughly clean old grease and 
dirt from the drive shaft splines and 
then check the splines for wear, 
warpage, and cracks. If the shaft is 
worn, warped, or cracked, replace it. 
Using a suitable cleaning fluid, clean 

all dirt from the slip yoke, slip yoke 

splines, and shaft splines. Carefully 


inspect the slip yoke splines for wear or 
evidence of twisting. Check the 
clearance between the slip yoke splines 
and the shaft splines. 

Wash all parts except the sealed ball 
bearing and rubber cushion in suitable 
cleaning fluid. Do not immerse the 
sealed bearing in cleaning fluid. Wipe 
the bearing and cushion clean with a 
cloth dampened with cleaning fluid. 

Check the bearing for wear or rough 
action by rotating the inner race while 
holding the outer race. If wear or 
roughness is evident, replace the 
bearing. 

Examine the rubber cushion for 
evidence of hardening, cracking, or 
deterioration. Replace it if damaged in 
any way. 
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AND BOLTED END CAP TYPE U-JOINT 
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Grease retainers and slingers are 
serviced only as a part of the bearing 
assembly. 

Installation 

1. Connect the front flange or joint of 
the drive shaft or coupling shaft to 
the flange on the transmission. 
Torque the nuts to specifications. 

2. Secure the center bearing to the 
frame bracket with the center 
support and attaching bolts. Note 
that L-Series vehicles use adjustable 
2-piece center bearing support 
brackets. Torque the bolts to 
specification. 

3. If working on a truck with more 
than one coupling shaft, connect the 
rear shaft to the forward one, then 
install the remaining center support. 
All splines should be lubricated with 
ESA-M1C75-B 

4. Connect the rear universal to the 
rear axle flange and torque the nuts 
or bolts to specifications. Be sure all 
drive shaft and coupling shaft yokes 
are properly in phase. 


BEARING CAP AND BOLT TYPE 
UNIVERSAL JOINT (EXCEPT L- 
LN-W, AND 9000 SERIES) 


Removal 

1. Remove the capscrews which attach 
the bearing caps to the universal 
joint flange and yoke. Remove the 
bearing caps and bearings from the 
spider. 

2. Remove the grease seals, and 
retainers, from the spider. 

Wash all parts in cleaning fluid. 
Make sure the lubricant passages in the 
journal cross are clean. Check the needle 
bearings and journals for evidence of 
wear or excessive heat. 

3. Soak the needle bearings and cages 
in a commercial cleaning fluid to 
soften particles of hardened grease. 
Then, wash these parts in cleaning 
fluid using a stiff brush if necessary 
to remove all old lubricant. Check 
each bearing for missing rollers. 

4. After the needle bearing assemblies 
are thoroughly clean, apply clean 
lubricant to the rollers. Rotate them 
on the trunnion of the journal to 
check wear. Fill the journal passages 
with Е5А-М1С75-В lubricant and 
fill the bearings approximately 1/3 
full of ESA-MICT75-B lubricant 
before reassembly. 


Installation 

1. To install, pack the recess in the 
spider with the recommended 
lubricant (ESA-M1C75-B). 

2. Install the grease seals on the spider. 

3. Position the needle bearings in the 
bearing caps, then position the caps 


on the spider. Place the spider on the 
yokes, and then install the bearing 
caps. Torque the bolts to 
specifications. 

4. Secure the locks to the yokes with 
capscrews. 

5. Lubricate the universal joints with 
long life lithium grease (CIAZ- 
19590-B). 


BOLTED END CAP TYPE UNIVERSAL 
JOINT (L-LN-W, AND 9000 SERIES) 


Removal 

1. Bend the tangs of the lock plates 
away from the capscrews. 

2. Remove the capscrews and lock 
plates that attach the bearing caps to 
the universal joint flange. Remove 
the bearing caps and bearings from 
the flange and spider (Fig. 11). 

If the bearing and cap are integral, 
tap the bearing cap lightly clockwise and 
then counter clockwise and with a 
screwdriver, pry under first one end of 
the bearing cap and then the other until 
the bearing comes out of the yoke. Turn 
the joint over and remove the opposite 
bearing in the same manner. If the 
bearing cap and bearing are separate, 
the bearing cap will come off with a light 
tap. 

Remove the bearings by first tapping 
with a soft round drift on the exposed 
face of one bearing until the opposite 
bearing comes out. Turn the joint over 
and tap the exposed end of the journal 
cross pin until the opposite bearing is 
free. 

3. Remove the spider. All burrs on the 
bearing cap or yoke must be 
removed before placing spider in the 
yoke. 


4. Wash all parts in cleaning fluid. 


Make sure the lubricant passages in 
the journal cross are clean. Check 
the needle bearings and journals for 
evicence of wear or excessive heat. 


FLANGE 


BEARING 
CAP 


Soak the needle bearings and cages 
in a commercial cleaning fluid to soften 
particles of hardened grease. Then, wash 
these parts in cleaning fluid using a stiff 
brush if necessary to remove all old 
lubricant. Check each bearing for 
missing rollers. 

After the needle bearing assemblies 
are thoroughly clean, apply clean 
lubricant to the rollers. Rotate them on 
the trunnion of the journal to check 
wear. Fill the journal passages with 
ESA-M1C75-B lubricant and fill the 
bearings approximately 1/3 full of ESA- 
M1C75-B lubricant before reassembly. 
Installation 
1. Position the needle bearings in the 

bearing caps. 

2. Position the spider in the flange and 
install the bearing caps through the 
yoke and onto the spider. Press or 
tap with a soft drift. 

3. Position the lock plates to the 
bearing caps and secure them with 
the capscrews. Torque the screws to 
specifications. Bend the tangs of the 
locks up against the capscrews. 

4. Lubricate the universal joints with 
long life lithium grease ESA- 
MICT75-B. 


TRANSMISSION TO AUXILIARY 
TRANSMISSION UNIVERSAL 
JOINTS 

Removal 

1. To replace the transmission to 
auxiliary transmission input shaft 
U-joint assembly (Fig. 1), remove 
the universal bearing cap bolts from 
the auxiliary transmission input 
shaft yoke and the transmission 
output shaft yoke. 

2. After the universal joint assembly 
has been removed from the truck, 
separate the two universal joints by 
loosening and removing the dust 
cap, washers, and seal from the U- 


CAP SCREWS 


BEARING 
CAP 


LOCK 
PLATE 


E2252-A 


FIG. 11 Bolted End Cap Type UniversalJoint—Disassembled 
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joint knuckles. Pull the assemblies 
apart. 

3. Remove the bearing caps and 
spiders from their respective yokes. 

Installation 

1. Clean and inspect the spiders, 
bearings, and shields. Replace with 
new parts as required, and assemble 
the spiders onto the U-joint knuckle 
and coupling shaft respectively. 


SPECIFICATIONS 


DRIVESHAFT — TORQUE LIMITS 


Bolt Size and Ft-Lbs 


Bolt-Yoke to Coupling Shaft or 


175-240 @ | 250-300 Ф 


11/4-18 
350-420 


3/824 | 7/1620 
17-26 30-40 


Intermediate Shaft 


Nut-U-Joint Flange to 1—20 
90-130 


Main and Aux. - Input or 2-16 


Output Shaft 425.525 


Nut-Universal Joint - U-Bolt 


@ Mechanics Ф Dana Ф Rockwell 


2. 


AND BOLTED END CAP TYPE U-JOINT 


Install the dust cap, washers, and 
seal over the splined end of the drive 
shaft. Install the drive shaft into the 
knuckle so that the universal joint 
spiders are on the same plane. 
Tighten the dust cap on the knuckle 
until it is snug. 

Install the universal joint with the 
slip yoke toward the front of the 
vehicle. Be sure the companion 


Nomenclature 


Bolt and Nut — Parking Brake 


Ürum to Universal Joint Flange 


Bolt — U-Joint Cap 


1 1/2-18 
380-470 


Driveshaft Center 
Bearing Coupling to 
Support 


Bolt - Drive Shaft U-Joint to 


Rear Yoke 
Bolt and Nut - U-Joint 
Adapter to Rear Axle 


® Cleveland 
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flanges on the transmissions are on 
the same plane. Attach the spider 
bearing caps to the respective flanges 
with bolts. Torque the bolts to 
specifications. 

Lubricate the universal joints with 
long life lithium grease (CIAZ- 
19590-B). 


Bolt Size and Ft-Lbs 
7/16-20 
37-49 


1/2-20 
55-75 


m 
37.50 © | 58.78 @ 
72-20 

mo — | 
17220 
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PART 15-66 Drive Shaft-Double Cardan Type U-Joints 


Applies to Bronco Only 


COMPONENT INDEX COMPONENT INDEX 
66-02 
66-02 
66-01 


DOUBLE CARDAN JOINT 
Assembly 
Disassembly 

DRIVE SHAFT 
Description 


DESCRIPTION 


The Bronco drive shaft assemblies 
are of the double cardan type which 
incorporates two universal joints, a 
centering socket yoke, and a center yoke 
at the transfer case end of each shaft 
(Fig. 1). A single universal joint is used 
at the axle end of the shafts. 

The universal joint spiders and 
sliding splines are equipped with 
lubrication fittings. These spiders and 
splines should be lubricated periodically 
using lithium grease (C1AZ-19590-B). 

All drive shafts are balanced. 
Therefore, if the vehicle is to be 
undercoated, cover the drive shaft to 
prevent getting undercoating material 
on the shaft. 


FIG. 1 


DRIVE SHAFT - Continued 
Removal and Installation 


SPECIFICATIONS 
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Drive Shaft Disassembled — Bronco 


REMOVAL AND INSTALLATION 


DRIVE SHAFT 


Removal 

1. To remove the rear drive shaft, 
disconnect the double cardan joint 
from the flange at the transfer case 
and the single U-joint from the 
flange at the rear axle. Remove the 
drive shaft. 

2. To remove the front drive shaft, 
disconnect the double cardan joint 
from the flange at the transfer case 
and the single U-joint from the 


flange at the front axle. Remove the 
drive shaft. 


Installation 


l. 


To install the front drive shaft, 
position the single U-joint end of the 
drive to the front axle and install the 
U-bolts and nuts. 


2. Position the double cardan joint to 


3. 


the transfer case and install the four 
bolts and lock washers. 

Torque all the bolts and nuts to 
specifications. 


4. To install the rear drive shaft, 


position the single U-joint end of the 
drive shaft to the rear axle and 
install the U-bolts and nuts. 


5. Position the double cardan joint to 


the transfer case and install the four 
bolts and lock washers. 


6. Torque all the bolts and nuts to 


specifications. 


15-66-02 


DISASSEMBLY AND ASSEMBLY 


DOUBLE CARDAN JOINT 


Disassembly 


Ë 


Mark the position of the spiders, the 
center yoke, and the centering 
socket yoke as related to the stud 
yoke which is welded to the front of 
the drive shaft tube. The spiders 
must be assembled with the bosses in 
their original position to provide 
proper clearance. 

Remove the snap rings that secure 
the bearings in the front of the center 
yoke. 

Position the tool as shown in Fig. 2. 
Thread the tool clockwise until the 
bearing protrudes approximately 3⁄ 
8 inch out of the yoke. 


CENTER YOKE ` 
2 3 


Tool —CJ91B 


Е2331-А 


FIG. 2 Partially Pressing Bearing 


From Center Yoke 


Remove the drive shaft from the 
vise. 

Tighten the bearings in the vise and 
drive on the center yoke as shown in 
Fig. 3 to free it from the bearing. 


CENTER YOKE 
SPIDER 


Е2332-А 


FIG. 3 Removing Bearing From 


Center Yoke 


6. 


CENTER YOKE 


Lift the two bearings (Fig. 4) from 
the spider at this time. 


BEARING CUP 


E2333.A 


FIG. 4 Removing Bearing Cup From 


Centering Yoke Socket 


Reposition the tool on the yoke and 
move the remaining bearing in the 
opposite direction so that it 
protrudes approximately 3/8 inch 
out of the yoke. 

Grip the bearing in a vise. Drive on 
the center yoke to free it from the 
bearing (Fig. 3). 

Remove the spider from the center 
yoke. 


. Pull the centering socket yoke off 


the center stud (Fig. 5). Remove the 
rubber seal from the centering ball 
stud. 


FIG. 5 Removing Center Socket 
Yoke 


11. 


12. 


Remove (һе snap rings from (һе 
center yoke and from the drive shaft 
yoke. 

Position the tool on the drive shaft 
yoke (Fig. 6) and press the bearing 
outward until the inside of the center 
yoke almost contacts the slinger ring 
at the front of the drive shaft yoke. 
Pressing beyond this point can 
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13. 


14. 


15. 
16. 


17. 
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distort the slinger ring. The arrow in 
Fig. 7 illustrates the interference 
point. 

Clamp the exposed end of the 
bearing in a vise and drive on the 
center yoke with a soft-faced 
hammer to free it from the bearing. 
Reposition the tool and press on the 
spider to remove the opposite 
bearing. 

Remove the center yoke from the 
spider. 

Remove the spider from the drive 
shaft yoke in the same manner. 
Clean all serviceable parts in 
cleaning solvent. If using a repair 
kit, install all of the parts supplied in 
the kit. If the drive shaft is damaged, 
replace the complete shaft to be 
assured of a balanced assembly. 


Assembly 


1. 


To assemble the double cardan 
joints, position the spider in the 
drive shaft yoke. Make sure the 
spider bosses (or lubrication plugs 
on kits) will be in the same position 
as originally installed. Press in the 
bearing cups. Install the snap rings. 
Position the center yoke over the 
spider ends and press in the bearing 
cups. Install the snap rings. 

Install a new seal on the centering 
ball stud. Position the centering 
Socket yoke on the stud. 

Place the front spider in the center 
yoke. Make sure the spider bosses 
(or lubrication plugs on kits) are 
properly positioned. Press in the 
bearing cups and install the snap 
rings. 

Apply pressure on the centering 
socket yoke and install the 
remaining bearing cup. 

On kits, remove the plug from each 
spider and lubricate the universal 
joints. Reinstall the plug in each 
spider. 
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Tool -CJ91B 
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FIG. 6 Removing Bearing From 


Rear of Center Yoke 
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SLINGER RING 


INTERFERENCE 
POINT 


E2336 -A 
FIG. 7 Center Yoke Interference 
Point 
TORQUE LIMITS 


Bolt Size 

Nomenclature and Ft-Lbs 

Drive Shaft-to-Transfer Case 5/16—24 
Bolts 20-25 


Drive Shaft-to-Front and Rear 5/16-24 
Axle U-Bolt Nuts 10-17 


CE 2241-A 


16-00-01 


CLUTCH AND MANUAL TRANSMISSION 


"lurch and Manual 


Transmission 

PART 16-01 PAGE PART 16-43 PAGE 
General Clutch Service ................. 16-01-41 Spicer 6000 Five Speed Transmission ........ 16-43-01 
PART 16-02 PART 16-44 

DP ua sie Deu sma q unaq uns aus 16-02-01 Spicer 8000 Five Speed Transmission ....... 16-44-01 
PART 16-03 PART 16-45 

Mechanical Clutch Linkage ............. 16-03-01 Fuller 5H74 Five Speed Transmission ....... 16-45-01 
PART 16-04 PART 16-46 

Hydraülis Chiteh Linkage мууз. 16-04-01 Fuller T905 Five Speed Transmission ....... 16-46-01 
PART 16-10 een 

General Manual Transmission Service ...... 16-10-01 таны TERME ы ыса 
PART 16-11 айии 

Fuller ВТ апа ВТО 910 Теп Speed 

"ors TREE opa ТЕТИК а Е US DOTT IT 16-61-01 
PART 16-13 PART 16-82 

Warner T87G Three Speed Transmission .... 16-13-01 Fuller RTO 9513 Thirteen Speed 

paar ue Т@П ТШ ЙО „л эже а кенеа тага no ma < 16-62-01 
Warner T18 Four Speed Transmission ..... 16-23-01 PART 16-64 
PART 16-24 Spicer P8516 Sixteen Speed 

Warner T19 Four Speed Transmission ..... 16-24-01 Compound Transmission ................. 16-64-01 
PART 16-25 PART 16-70 

New Process 435 Four Speed Transmission .. 16-25-01 Spicer Auxiliary Transmissions ............. 16-70-01 
PART 16-26 PART 16-80 

New Process 542 Five Speed Transmission .. 16-26-01 Папа 20 Transfer Case ................... 16-80-01 
PART 16-40 PART 16-81 

Clark 280 Five Speed Transmission........ 16-40-01 Dana 21 Transfer Case ................... 16-81-01 
PART 16-41 PART 16-82 

Clark 380 Five Speed Transmission 2222... 16-41-91 Dana 24 Transfer Сазе.................... 16-82-01 
PART 16-42 иын 

Spicer 5000 Five Speed Transmission ...... 16-42-01 ER UY Lo Lr "M 

New Process Transfer Case ................. 16-84-01 
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PART 16-01 General Clutch Service 


Cleaning and Inspection 


FLYWHEEL HOUSING ALIGNMENT 


Correction 
Inspection 

PILOT BUSHING AND BEARING 
Cleaning and Inspection 


ADJUSTMENTS 


FLYWHEEL HOUSING 
ALIGNMENT 


Alignment of the flywheel housing 
bore and rear face with the engine 
should be checked as a possible cause of 
any of the following troubles: excessive 
transmission gear wear, transmission 
jumping out of gear, especially third 
gear, clutch pedal vibration or scrubby 
pedal feel, drive line vibration, excessive 
pilot bushing wear, or excessive clutch 
spin time. Whenever any of the above 
problems are identified, the clutch 
housing should be given a complete 
inspection. 


INSEPCTION 


All Engines 

1. With the clutch release bearing 
removed, install the indicator pilot 
tool (T57T-66399-A) as shown in 
Fig. 1. 

2. Clean the faces of the flywheel 
housing bolt bosses, and remove all 
burrs, nicks, and paint from the 
mating surfaces. 

3. Install the dial indicator on the pilot 
and adjust the holder so the button 
will contact a circumference just 
inside of the transmission mounting 
holes on the machined surface. 

4. Push the flywheel forward to 
remove crankshaft end play. Set the 
dial indicator face to read zero. 

5. Remove the spark plugs to relieve 
compression. 

6. Rotate the engine crankshaft 
through one revolution. The 
crankshaft must be held in the 
forward position while rotating it. 
The indicator reading must return to 


Applies To All Models 


COMPONENT INDEX 


CLUTCH DISC 


COMPONENT INDEX 


PRESSURE PLATE AND COVER 
Cleaning and Inspection 


RELEASE BEARING 


Cleaning and Inspection 


SPECIFICATIONS 


CHECKING BORE RUN OUT 
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FIG. 1 Flywheel Housing Alignment Check 


zero after one revolution to insure 
that no end play has affected the 
reading. Note the indicator reading 
(Fig. 1). The maximum 
misalignment of the transmission 
mounting face with the C/L of the 
crankshaft shall be 0.001 total 
indicator reading (T.I.R.) per inch 
of checking radius. 


7. Position the dial indicator to check 


bore alignment (Fig. 1). the bore 
must be clean and free of burrs, 
nicks, and paint. 


8. Rotate the crankshaft through one 


revolution and note the indicator 
reading (Fig. 1). The maximum 
misalignment of the clutch housing 
bore with the C/L of the crankshaft 
shall be 0.001 total indicator reading 
(T.I.R.) per inch of transmission 


1% ” 


ya" 
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FIG. 2 Fabricated Flywheel 
Housing shim 


shaft penetration in the clutch 
housing bore. 
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9. Remove the dial indicator from the 
crankshaft and housing. 

10. Install the spark plugs and connect 
the wires. 


CORRECTION 


Since any change in face alignment 
will change bore alignment, it may be 
possible to correct bore alignment by 
changing face alignment. Face 


alignment can be changed by shimming 
between the flywheel housing and 
engine. Fig. 2 shows the type of shim 
which can be fabricated. 

The shim required is one half the 
maximum (minus) indicator reading, 
and should be located at the point of 
maximum minus indicator reading. 

If both the bore and face alignment 
are out of limits, shim between the 


flywheel housing and engine to bring 
face alignment within limits. Check the 
bore alignment. 

If bore alignment is out of limits and 
face alignment is within limits, shim the 
flywheel housing to the limit of face 
misalignment and check the bore 
alignment. If it is not within limits, 
replace the housing. 


CLEANING AND INSPECTION 


CLUTCH 


RELEASE BEARING 


Wipe all oil and dirt off the release 
bearing. The bearing is prelubricated 
and should not be cleaned with solvent. 
On all F-100-350, Parcel Delivery, E- 
100-300 and V-100 Series trucks, the 
clutch release bearing and hub should be 
serviced as a single unit. Do not 
disassemble for inspection or 
replacement. 

Inspect the release bearing assembly 
for burrs which may cause the assembly 
to drag or bind on the transmission 
bearing retainer. Any such burrs should 
be cleaned up with fine crocus cloth. If 
burrs are found, inspect the 
transmission input shaft bearing 
retainer for evidence of scoring. Any 
scoring should be polished out with 
crocus cloth. Coat the bearing retainer 
with a thin film of lithium-base grease 
(C1AZ-19590-B). If the release bearing 
and hub assembly has been removed on 
F-100-350 and Parcel Delivery Series, 
lubricate the release lever fulcrum and 
release fingers with lithium grease 
(C1AZ-19590-B). Also fill the release 
bearing annular groove and lubricate 
the release lever retaining spring clips 
with lithium grease (C1AZ-19590-B). 

Hold the bearing inner race and 
rotate the outer race while applying 
pressure to it. If the bearing rotation is 
rough or noisy, replace the bearing. 

Most release bearing failures are 
caused by improper clutch pedal 
adjustments. If the clutch linkage does 
not have enough free travel, the release 
bearing will constantly touch the release 
fingers and will spin whenever the 
engine is running. 

Release bearing failure can be 
caused by the release lever contact 
points being out of plane. Check the 
wear on the release bearing assembly 
where the release lever contacts it. 

If one side of the assembly shows 
more wear than the other, the release 


APPLY LUBE TO SIDES OF DRIVING LUGS 


USE LITHIUM - BASE LUBE CIAZ - 1950-8 
OR EQUIVALENT 


FIG. 3 Clutch Lubrication Points 


lever is bent out of plane, or is not 
centering on the bracket on the flywheel 
housing. 

Misalignment between the engine 
and transmission can cause release 
bearing failure. Other symptoms of 
misalignment are: transmission jumping 
out of gear, drive shaft vibration, 
excessive wear in the pilot bushing, 
excessive clutch disc spin time resulting 
in gear clash, and excessive transmission 
gear wear. 


PRESSURE PLATE AND COVER 


The pressure plate should be 
lubricated with a lithium-base grease 
(C1AZ-19590-B) between the driving 
lugs and the edges of the pressure plate 
openings as shown in Fig. 3. Depress the 
pressure fingers fully, apply the 
lubricant, and then move the fingers up 
and down until the lubricant is worked 
in. Do not apply excessive lubricant. 


APPLY SMALL DAUB OF LUBE BETWEEN THE 
TURNED - UP ENDS OF EACH RETAINER SPRING AND 
THEHUBFACE BEFORE ASSEMBLY TO LEVER 


APPLY SMALL DAUB OF LUBE TO BOTTOM 
OF ADJUSTMENT ROD CONE SEAT 


С2708-А 


Inspect the surface of the pressure 
plate for burn marks, scores, flatness or 
ridges (Fig. 4). If the pressure plate is 
badly heat-checked or deeply scored, 
replace the pressure plate and cover 
assembly. Clean the pressure plate and 
the flywheel surfaces with suitable 
commercial solvent to be sure the 
surfaces are free from any oil film. Do 
not use cleaners with a petroleum base, 
and do not immerse the pressure plate in 
the solvent. 

If a substantial difference in finger 
wear exists, the heavily worn finger is 
binding. Replace the pressure plate. 


CLUTCH DISC 


Inspect the clutch disc facings for oil 
or grease. Eliminate the source of any 
oil or grease before replacing the disc. 
An excessive amount of grease on the 
bearing hub will find its way to the disc 
facings. Too much lubricant in the 
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NORMAL FINGER WEAR 


SLIGHT CHATTER MARKS 


EXCESSIVE WARPAGE 


WEAR PATTERN FROM 
WARPED PRESSURE PLATE 


C 2579-A 
FIG. 4 Clutch Inspection 
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transmission ог а plugged transmission 
vent will force the transmission 
lubricant out the input shaft and onto 
the disc facings. Leaking rear engine 
seals or loose or unsealed flywheel 
attaching bolts will also allow engine oil 
to flow onto the disc facings. 

Inspect the clutch disc for worn or 
loose facings (Fig. 4). Check the disc for 
distortion and for loose rivets at the hub. 
Check for broken springs. Springs loose 
enough to rattle will not cause noise 
when the vehicle is operating. 

Replace the disc if any of these 
conditions are present. Be especially 
careful when installing a new disc to 
avoid dropping it or contaminating it 
with oil or grease. 


PILOT BEARING (SOLID TYPE) 


Check the fit of the clutch pilot 
bearing in the bore of the crankshaft. 


SPECIAL TOOLS 


GENERAL CLUTCH SERVICE 


The bearing is pressed into the 
crankshaft and should not be loose. А 
pilot bearing that is glazed, worn or dry, 
due to insufficient lubricant, often 
results in a temporary objectionable 
start-up squeal or chirping noise as the 
clutch is engaged or disengaged. 

If inspection of the pilot bearing I.D. 
bore or transmission input shaft pilot 
shows a varnished, glazed or discolored 
coating, replace the bushing. Inspect the 
inner surface of the bearing for excessive 
wear or a bell-mouthed condition. 
Replace the bearing if it is worn or 
damaged. A new clutch pilot bearing 
normally does not require lubricant. 
However, due to long storage periods, it 
may lose some of the lubricant pressed 
into the bearing in manufacture. It is 
therefore recommended that the new 
bearing be soaked in SAE 30 non- 
detergent type motor oil for a minimum 


16-01-04 


of one-half hour before installation. 
Wipe off all excessive oil before 
installing. Do not lubricate with grease 
of any type. 


PILOT BEARING (BALL TYPE) 


Check the fit and rotation of the 
clutch pilot bearing in the bore of the 
crankshaft. Replace the bearing if worn 
or damaged. 

Inspect the pilot bearing for 
roughness, evidence of overheating or 
loss of lubricant. Replace if any of these 
conditions are found. 

Coat the pilot bearing bore in the 
crankshaft with a small quantity of 
lithium base grease. Avoid using too 
much lubricant because it may be 
thrown onto the clutch disc when the 
clutch revolves. Install the bearing with 
the shielded side of the bearing toward 
the clutch. 


Tool No. 


Description Tool No. 


T64T-7550-A 


Clutch Disc Pilot 


TS58L-101-A 


| Description 


| Un.versal Puller Attachment 


T58T-7550.A 


Clutch Disc Pilot (Double Disc) 


Tool-7660-G 


Clutch Pilot Bearing Вер acer 


T617-7550-A 


Clutch Disc Pilot (Double Disc) 


T65L-7660.A 


Installer — Clutch Pilot Bearing 


Т591-100-В 


Remover - Clutch Pilot Bearing 


CC1050-C 


16-02-01 CLUTCH 16-02-01 


PART 16-02 Clutch 


INTERNAL CLUTCH ADJUSTMENT . 
MULTIPLE-DISC 

SINGLE DISC CLUTCH 
Installation 


DOUBLE-DISC CLUTCH — 13 INCH 
Installation 
Removal 

DOUBLE-DISC CLUTCH — 14 INCH 


Removal AND 15-1/2 INCH 


SINGLE-DISC CLUTCH — 14 INCH 
Installation 
Removal 


ADJUSTMENTS 


MULTIPLE DISC TYPE CLUTCH 


INTERNAL ADJUSTMENT 


Тһе linkage оп а 14 or 15 1/2 inch 
multiple disc clutch (Figs. 7 and 8) 
Should not be adjusted to compensate 
for clutch facing wear. Linkage should 
only be reset to provide proper free- 
pedal after the internal clutch 
adjustment has been made. Proper 
linkage settings are given in Parts 16-03 
and 16-04. 

1. To make an internal clutch 
adjustment, remove the inspection 
cover from the bottom of the clutch 
housing. 

2. Disconnect the retracting spring. 
Holding the release lever against the 
release bearing, measure the 
distance between the release bearing 
and the clutch spring hub on models 
with a synchronized transmission. 
On models with non-synchronized 
transmissions, measure the distance 
between the release bearing and the 
clutch brake. On vehicles equipped 
with a 14 inch or 15 1⁄2 inch two 
plate clutch, the dimension between 
the release bearing and the clutch 
spring hub should be 9/16-5/8 inch. 
the dimension between the release 
bearing and the clutch brake should 
be 1⁄2 inch (Fig. 1). On vehicles 
equipped with a 14 inch single plate 
clutch, the dimension between the 
release bearing and the clutch spring 


Installation 
Removal 


hub should be 11/32-13/32 inch. 
On all Spicer type clutches, also 

adjust the adjusting ring to provide a 1/ 

8 inch clearance between the release 

yoke fingers and the release bearing 

(Fig. 2). 

3. Adjust the clutch assembly by 
rotating the engine flywheel until the 
adjusting ring lock and bolt are 
exposed. Remove the bolt and lock 
(Fig. 3). 

4. Hold or block the clutch pedal in the 
released position. 

5. Use a ргу bar to turn the adjusting 
ring (Fig. 3) counterclockwise 
(looking from rear of vehicle) to 
move the release bearing toward the 
flywheel; or clockwise to move the 
release bearing away from the 
flywheel. Rotation or movement of 
one lug position will move the 
release bearing approximately 1/32 
inch. 

6. Remove the clutch pedal block to 
engage the clutch. 

7. Recheck the clearance as outlined in 
step 2. Readjust if necessary. As a 
final check for adequate and proper 
clutch adjustment, measure the 
distance between the centerline of 
the pedal pad to the firewall in the 
engaged position. If the distance 
checks 3 1/4-3 1/2 inch, the internal 
adjustment on the clutch is proper. 
Otherwise, repeat steps 2, 3, 4 and 5 
above so that the specified above 
tolerance is obtained. 


8. After the clutch has been properly 
adjusted, install the lock and bolt. 

9. Recheck the slave cylinder push rod- 
to-release lever clearance if so 
equipped. 

10. Connect the retracting spring and 
install the inspection cover on the 
clutch housing. 


SPRING PLATEHUB RELEASE 
qI BEARING CLUTCH BRAKE 


13/32-15/32” 
С2038-А 


9/16 - 5/8" 


FIG. 1 Adjustment Dimensions—14 
Inch Double-Disc Clutch 


16-02-02 


CLUTCH 


RELEASE 
LEVER 
YOKE 


RELEASE 
BEARING 


С2513-А 


FIG. 2 Adjustment—Spicer-Type 


Clutch 


FIG. 3 


ADJUSTING RING 


С2039-А 


Internal Adjustment — 
Spicer-Type Clutch 


REMOVAL AND INSTALLATION 


SINGLE DISC TYPE CLUTCH 


STANDARD DISC (FIGS. 6 AND 7) 


Removal 


l. 


Disconnect the release lever 
retracting spring and push rod 
assembly at the lever. 

Remove the slave cylinder attaching 
bolts on vehicles so equipped. 
Refer to the appropriate 
transmission Part for instructions 
and remove the transmission from 
the vehicle. 

If the clutch housing is not provided 
with a dust cover, remove the 
starting motor. 

Remove the flywheel housing 


attaching bolts and remove the housing. 


5. 


If the flywheel housing is provided 
with a dust cover, remove it from the 
housing. Remove the release lever 
and bearing from the clutch 
housing. 

Mark the pressure plate and cover 
assembly and the flywheel, so that 
the parts may be installed in the 
same relative position. 

Loosen the pressure plate and cover 
attaching bolts evenly until the 
pressure plate springs are expanded, 
and remove the bolts. 

Remove the pressure plate and cover 
assembly and the clutch disc from 
the flywheel or through the opening 
in the bottom of the clutch housing. 
Remove the pilot bearing only for 


replacement. 


Installation 


Position the disc on the flywheel so 
that the pilot tool can enter the 
clutch pilot bearing and align the 
clutch disc, Tool T64T-7550-A. 
When installing the original 
pressure plate and cover assembly, 
align the assembly and flywheel 
according to the marks made during 
the removal operations. Position the 
pressure plate and cover assembly 
on the flywheel, align the pressure 
plate and disc, and install the 
retaining bolts that fasten the 
assembly to the flywheel. Torque the 
bolts to specification, and remove 
the clutch disc pilot tool. 

With the clutch fully released, apply 
a light film of lithium-base grease 
(C1AZ-19590-B) on the sides of the 
driving lugs as shown in Fig. 4. 
Position the clutch release bearing 
and the bearing hub on the release 
lever. Install the release lever on the 
trunnion in the flywheel housing. 
Apply a light film of lithium-base 
grease (C1AZ-19590-B) to the 
release lever fingers and to the lever 
trunnion or fulcrum. Fill the 
annular groove of the release bearing 
hub with grease. 

If the flywheel housing has been 
removed, position it against the 
engine rear cover plate and install 
the attaching bolts. Torque the bolts 
to specification. 

Check the flywheel housing 
alignment and adjust the housing as 
detailed in part 16-01. 


10. 


16-02-02 


Install the starter motor. Install the 
transmission assembly on the clutch 
housing. Torque the bolts to 
specification. 

Apply a light film f lithium base 
grease the clutch housing. Torque 
the bolts to specification. 

Install the slave cylinder on trucks 
so equipped and torque the bolts to 
specification. 

Adjust the release lever push rod 
assembly. Connect the release lever 
retracting spring. 

Install the clutch housing dust cover 
if so equipped. 


14-INCH SINGLE DISC 


Removal 


l. 


Disconnect the clutch pedal assist 
spring. If necessary, remove the left- 
hand muffler inlet pipe. 
Disconnect the release lever 
retracting spring. Remove the bolts 
that attach the slave cylinder to the 
clutch housing and remove the slave 
cylinder. 

Refer to the appropriate 
transmission Part for instructions 
and remove the transmission. Pull 
the transmission straight out until it 
is clear of the clutch assembly. An 
unsupported, partially removed or 
installed transmission can spring or 
distort the clutch disc. 

Insert two 3/4 inch wood blocks 
between the release bearing housing 
and the rear surface of the pressure 
plate assembly. 

Remove the clutch to flywheel bolts 
and remove the flywheel ring and 


16-02-03 


CLUTCH 


16-02-03 


APPLY LUBE TO SIDES OF DRIVING LUGS 


USE LITHIUM - BASE LUBE CIAZ - 1950-В 
OR EQUIVALENT 


FIG. 4 Clutch Lubrication Points 


pressure plate assembly. Remove the 
clutch disc. 

Installation 

1. Place the clutch disc and pressure 
plate assembly in position on the 
flywheel and start the bos. Be sure 
the long hub of the clutch disc is 
facing the rear (toward the 
transmission). Then, insert the 
clutch disc aligning Tool T61T- 
7550-A through the disc and into 
the pilot bushing. Tighten the 
pressure plate bolts evenly and 
torque them to specifications. 

2. Remove the two wood blocks from 
the release bearing and pressure 
plate. Remove the aligning tool. 

3. Install the transmission and drive 
shaft. 

4. Install the slave cylinder to the 
clutch housing. Connect the release 
lever retracting spring and the left 
hand muffler inlet pipe if it was 
removed. 

5. Connect the clutch pedal assist 
spring. Check the internal clutch 
adjustment, the linkage adjustment, 
and make necessary corrections. 


APPLY SMALL DAUB OF LUBE BETWEEN THE 
TURNED - UP ENDS OF EACH RETAINER SPRING AND 
THEHUB FACE BEFORE ASSEMBLY TO LEVER 


APPLY SMALL DAUB OF LUBE TO BOTTOM 
OF ADJUSTMENT ROD CONE SEAT 


C2708- A 


MULTIPLE DISC TYPE CLUTCH 


13-INCH DOUBLE DISC (FIG. 8) 


Removal 

1. Disconnect the clutch pedal 
retracting spring. If necessary, 
remove the muffler left inlet pipe. 

2. Remove the bolts that attach the 
slave cylinder to the clutch housing. 

3. Disconnect the slave cylinder push 
rod at the release lever, and 
disconnect the release lever 
retracting spring. 

4. Refer to the pertinent transmission 
Part for instructions and remove the 
transmission assembly from the 
clutch housing. Remove the dust 
cover from the clutch housing. 

5. Remove the clutch release bearing 
and hub from the release lever. 

6. Mark the pressure plate and cover 
assembly and the flywheel, so that 
the parts may be installed in the 
same relative position. 

7. Loosen the pressure plate and cover 
attaching bolts evenly until the 
pressure plate springs are expanded, 
and remove the bolts. 


INTERMEDIATE PRESSURE PLATE 


FLYWHEEL 


Tool— 


WW 758Т-7550-А 


C2040- A 
FIG. 5 Installing Discs—13-Inch 
Multiple Disc Clutch 


8. Remove the pressure plate and 
cover, the discs, and the 
intermediate pressure plate through 
the opening in the bottom of the 
clutch housing. Remove the pilot 
bearing only for replacement, using 
Tool T58L-101-A. 

Installation 

1. When installing a new pilot bearing 
use Tool 7600-G. Position the discs 
and second pressure plate on the 
flywheel so that the pilot Tool T58T- 
7550-A (Fig. 5) can enter the clutch 
pilot bushing. When installing the 
original pressure plate and cover 
assembly, align the assembly and 
flywheel according to the marks 
made during the removal operations. 
The long end of the clutch disc hub 
must face the rear (transmission). 
The front (flywheel) side of the front 
pressure plate is stamped 
FLYWHEEL SIDE on one of the 
lugs (Fig. 6). Position the pressure 
plates and cover assembly on the 
flywheel. Align the pressure plate 
and discs and install the retaining 
bolts that fasten the assembly to the 
flywheel. Torque the bolts to 
specification, and remove the clutch 
disc pilot tool. 


16-02-04 CLUTCH 16-02-04 


FT..LB. 


= 


15-20 
м 
P 


40-50 FT.-LB. 


NO 
302 ONLY 
240, 300, 302 ENGINES 
Е-100-350 4 x 2, F-100-250 4 x 4, 
E-100-300, U-100 
15-20 FT.-LB. 
15-25 FT. LB. 
NOD 
200 ENGINE 
U-100 
15-25 FT..LB. 
С2699-А 


FIG. 6 Clutch Installation One-Piece Flywheel Housing 


16-02-05 CLUTCH 16-02-05 


40-50 F T.-LB. 


+ 
12-16 FT..LB. —@ 


FIG. 7 Clutch Installation 2-Piece Flywheel Housing 


16-02-06 CLUTCH 16-02-06 


CENTER DRIVE PLATE 


| 77660 


FLYWHEEL 
6375 


DISC 
7550 


SPHING MUST ENGAGE 
PRESSURE PLATE TAB 


CENTERDRIVE SHOWING ALIGNMENT 
OF PLATE ASSEMBLY TO FLYWHEEL 


PLATE AND COVER 

7563 

НОВ AND BEARING 
7548 


LUBE FITTING 


LUBE HOSE 
—— j8513 87911-S8 


FLYWHEEL 
SIDE ISMARKED 
FOR INSTALLATION 


7541 


6 RELEASE LEVER 


CLUTCH RELEASE SHAFT 
7510 


MAIN VIEW 
L-, LT-, LTS-, LN, 
AND LT-900 WITH 
SUPER DUTY ENGINES 


INSTALLATION FOR 
C, CT-900 SAME AS MAIN 
VIEW EXCEPT AS ABOVE 


ASSEMBLE CLUTCH DISC HUBS TO REAR 

USE IN PAIRS WITH COMMON FRICTION 
MATERIAL ONLY 

CLUTCH WILL NOT FUNCTION IF DISC 
ASSEMBLIES ARE INCORRECTLY INSTALLED 


С2600-в 
FIG. 8 13-іпсһ Double-Dise Clutch Installation 


16-02-07 CLUTCH 16-02-07 


FLYWHEEL 


DISC 
?A596 


CENTER DRIVE PLATE 
7A592 


DISC 
7A596 
PRESSURE PLATE 
AND COVER 
7563 DISC 
7A597 
WASHER 
7A599 DISC 
7A597 


DRIVE PIN 
7628 


FRONT DISC IS MARKED: 
FLYWHEEL SIDE. INSTALL 
TO FRONT OF VEHICLE 


ADJUSTING RING 


LOCK 


TORQUE LOOKING BOLT 
ТО 31-42 FT-LB 
AFTER ADJUSTMENT 


REAR DISC IS MARKED: 


PRESSURE PLATE SIDE. USED WITH DIESEL ENGINES 

INSTALL TO REAR OF VEHICLE APPLIES TO: L-, LT-, LTS-, 
LN-, LNT-8000 AND 9000 
W-AND WT-9000 


ORIVE PINS MUST BE SQUARE 
WITH FLYWHEEL FOR PROPER 
CLEARANCE WITH NOTCHES IN 
CENTER DRIVE PLATE 


С2601-А 


FIG. 9 14-Inch Double-Disc Clutch Installation 


16-02-08 CLUTCH 16-02-08 


—rausswh.sa a R m aeJarssras 


FLYWHEEL 
6375 


DISC 
7550 


CENTER DRIVE PLATE 
7A592 


DISC 
7A597 


WASHER 
7A599 


CLUTCH BRAKE 


APPLIES TO L-, LTS, LT-, LN., 
LNT., W-, AND WT-9000 WITH 
NTC-270-CT AND NTC-335-270-E 
ENGINES 


CLUTCH HUBS 
FACE REAR. 
LININGS MUST 
ALL BE SAME 
MATERIAL 


ADJUSTING RING 


SECTIONAL VIEW 


PRESSURE PLATE ASSEMBLY 
MUST BE INSTALLED WITH 
THE ADJUSTING RING LOCK 
AT THE BOTTOM AS SHOWN 


С2602-А“ 


FIG. 10 15 1/2-Inch Double-Disc Clutch Installation 


16-02-09 


CLUTCH 


16-02-09 


Position the clutch release bearing 
and the bearing hub on he release 
lever. 

Install the transmission assembly on 
the clutch housing and torque the 
bolts and nuts to specifications. 
Install the slave cylinder, and torque 
the bolts to specification. 

Adjust the slave cylinder push rod. 
Connect the release lever retracting 
spring, and (if it was removed) 
install the muffler left inlet pipe. 
Lubricate the release bearing 
through the grease fitting with 1/2 
ounce of the specified lubricant. 
Install the clutch housing dust 
cover. 


14-INCH AND 15 1/2-INCH DOUBLE 
DISC (FIGS. 9 AND 10) 


Removal 


l. 


Disconnect the clutch pedal assist 
spring. If necessary, remove the left- 
hand muffler inlet pipe. 
Disconnect the release lever 
retracting spring. Remove the bolts 
that attach the slave cylinder (if so 
equipped) to the clutch housing and 
remove the slave cylinder. 

Refer to the pertinent transmission 
Part for instructions and remove the 
transmission. Pull the transmission 
straight out until it is clear of the 
clutch assembly. An unsupported, 
partially removed or installed 
transmission can spring or distort 
the clutch disc. 

Insert two 3/4 inch wood blocks 
between the release bearing housing 
and the rear surface of the pressure 
plate assembly. 

Remove the clutch to flywheel bolts 
and remove the flywheel ring and 
pressure plate assembly. 


6. Remove the rear disc, the 


intermediate plate and the front disc 
from the engine (Figs. 7 and 8). If 
necessary, remove the clutch drive 
pin retaining set screws and remove 
the four intermediate pressure plate 
drive pins. 


Installation 


1. 


Install the intermediate pressure 
plate drive pins in the flywheel if 
they were previously removed (Fig. 
8). Make sure they are a press fit. 
Oversize pins are available for 
service. Install the intermediate 
pressure plate and check the 
clearance between the pin heads and 
the slots in the pressure plate (Fig. 
11). А clearance of 0.006 to 0.010 
inch must exist, measured on the 
same side of all pins. Replace the 
pins or plate if necessary. Remove 
the intermediate plate, and using an 
adjustable square to maintain pin 
head alignment, install the pin set 
Screws. 

Place the front driven disc (shorter 
hub than rear disc) in the flywheel, 
with the hub facing the rear. Set the 
intermediate pressure plate in the 
flywheel, aligning the slots with the 
pins (Fig. 11). The side marked 
FRONT should face the engine. 
Position the rear driven disc in the 
flywheel with the long end of the 
splines hub toward the rear. Then, 
insert the clutch disc spline aligning 
Tool T61T-7550-A through the two 
discs and into the pilot bushing. 
Place the main (rear) pressure plate 
and flywheel ring assembly in 
position and start the bolts. Tighten 
the pressure plate bolts evenly and 
torque them to specification. 


tapa 


FIG. 11 


Еее!ег Саиде PLATE PIN 


Q. 


C2041- A 


Intermediate Plate Slot 
Clearance—Double-Disc 
Clutch 


Remove the two wood blocks from 
the release bearing and pressure 
plate. Remove the spline aligning 
tool. 

Install the transmission and drive 


shaft. 


If the vehicle is equipped with a 
slave cylinder, install the slave 
cylinder to the clutch housing. 
Connect the release lever retracting 
spring and the left-hand muffler 
inlet pipe if it was removed. 
Connect the clutch pedal assist 
spring. Check the internal clutch 
adjustment, the linkage adjustment, 
and make necessary corrections. 


16-03-01 MECHANICAL LINKAGE 16-03-01 


PART 16-03 Mechanical Linkage 


COMPONENT INDEX 
Applies To Models As Indicated 


F-, B-6000-7000 


All Models 


EQUALIZER BAR 
Installation 


| 0301 | 030! | NA. | 0306 | 0306 | 


03-16 03-16 03-16 | 03-06 | 03-06 


03-16 


03-07 


N.A. - 


ADJUSTMENTS 


CLUTCH PEDAL 


ECONOLINE 


l. 


To check and adjust the pedal total 
travel, measure and note the 
distance from the floor pan to the 
center of the pedal. If the pedal 
height is less than 7 1/2 inches or 
more than 7 3/4 inches, loosen the 
nut securing the clutch pedal 
eccentric bumper and rotate the 
bumper until the travel is within 
specifications (Fig. 1). Torque the 
nut to 10-17 ft-Ibs. 


bracket up or down until the travel 
is within these limits. Torque the 
lock nut to 10-17 ft-Ibs. 

To check and adjust the pedal free 
travel, slowly apply the clutch pedal 
until the clutch fingers contact the 
clutch release bearing. The distance 
the clutch pedal moves is the free 
travel dimension. The free travel 
should be 3/4-1 1/2 inches. If not 
within these limits disconnect the 
retracting spring and loosen the nut 
at the bullet on the clutch release 
rod. Adjust the bullet until free 
travel is correct. Tighten the lock 


than 3/4 inches, the clutch linkage 
must be adjusted. 

Loosen the two jam nuts on the 
release rod assembly (Fig. 8) and 
back off both nuts several turns. 
Loosen or tighten the first jam nut 
against the release rod extension 
(bullet) until a free-travel 
measurement indicates a 3/4 to 1 1/ 
2 inch movement. A free travel 
measurement close to the 1 1/2 inch 
measurement is more desirable. 
With the recommended free travel 
obtained, and holding the first jam 
nut, position and securely tighten 


2. To xem М anie SORA nut. the second jam nut against the first 
travel, slowly apply the clutc jam nut. 
until the clutch fingers contact the F-100-350 SERIES 7. Recheck the pedal free travel. 
clutch release bearing. The distance 1. Refer to Fig. 4 for adjustment 
the clutch pedal moves is the free points. Pedal total travel is fixed in Pedal Reserve 
travel dimension. The free travel this Series and is not adjustable. 1. Start the engine and with the clutch 
should be 3/4-1 1/2 inches. If not 2. Measure the clutch pedal free travel pedal in the engaged position, move 
within these limits, loosen the lock using a steel tape as shown in Fig. 6. the transmission shift lever into the 
nut at the bullet on the clutch release Measure the distance from the reverse position until a slight gear 
rod (Fig. 2). Adjust the bullet until clutch pedal pad to the steering raking noise is noted. Depress the 
free travel is correct. Tighten the wheel rim. Depress the pedal slowly clutch pedal gradually until the 
lock nut. until the free travel between the raking noise is gone and the shift 
release bearing assembly and the lever slips into the reverse position 
BRONCO 


1. 


Measure the total travel of the pedal 
(Fig. 3). If the total travel is less than 
6 3/4 inches or more than 7 inches, 
move the clutch pedal bumper and 


3. 


pressure plate assembly is taken up. 
Note this measurement. The 
difference between the two 
measurements is the free travel. 

If the free travel measurement is less 


without gear clash. Noting this 
dimension, continue to depress the 
clutch pedal to its full travel and 
note this dimension. The difference 
is the pedal reserve measurement. 


16-03-02 MECHANICAL ИМКАСЕ 


CLUTCH PEDAL 


CLUTCH RELAY ROD 


CLUTCH BUMPER | б ~. 
NON 


26 


CLUTCH ROD 
BELL CRANK 


FIG. 1 Clutch Mounting and Linkage—Econoline 


CLUTCH EQUALIZER -7528 


ATTACH SPRING TO HOLE 
AS SHOWN 


SPRING МА5НЕВ-358980 “Фак, fS 
BUSHING. 7544 
FELT WASHER 


CLUTCH EQUALIZER- 7528 


SIX CYLINDER ENGINES 


SPRING RETAINER 


CLUTCH EQUALIZER LOWER ARM -7A572 
RETAINER- 97474 


BUSHING-7544 


FELT WASHER CLUTCH RELEASE ROD-7530 


ADJUSTMENT POINT 


RETRACTING SPRING-7523 


BRACKET-7507 


INSTALLATION FOR 302 C.I.D. ENG. cie 


FIG. 2 Clutch Equalizer Shaft—Econoline 


16-03-02 


C1776-F 


This reserve motion will vary with 
the engine used. 


Spring Installation 


Hook the short (reverse hook) end of 
the spring to the upper hole in the 
frame crossmember. Hook the long 
end hook into the release lever, on F- 
100-F-250 4 x 4 hook spring to 
frame bracket. 


F-AND B-500 THROUGH 750 AND F- 
AND B-6000-7000 


l. 


№ 


BuU 


Adjust the clutch pedal stop to set 
total pedal travel within 
specification (Figs. 7 and 9). Torque 
the stop nut to specification. 

On gas-engine models, adjust the 
clutch pedal free travel to 
specification by backing off the jam 
nut and adjusting the spherical nut 
on the release push rod (Fig. 9). 
There should be 1/4 inch clearance 
between the spherical nut and the 
release lever. Make this adjustment 
with the retracting spring in place. 
Tighten the jam nut. 

On diesel-engine models, adjust the 


16-03-03 MECHANICAL ИМКАСЕ 16-03-03. 


SHAFT 7506 SPACER 2A188 


BUSHING 2210B 


=) 
BALL BUSHING 
BRAKE PEDAL 2455 7534 BUMPER 7583 


CLUTCH PEDAL SUPPORT 


SNAP RING 97470 


CLUTCH PEDAL 7519 WASHER (FELT) 372928 


С» 


INSTALLATION INDICATOR 
TO POINT TOWARD FRONT 
OF VEHICLE 


RETRACTING 
SPRING 7523 


BUSHING 7526 


CLUTCH EQUALIZER 
7A586 BAR-7528 


COTTER 
PIN 352358 


TOE BOARD 


8 CYLINDER 
EQUALIZER 
BAR ASSY. 


CLUTCH RELEASE BOOT- INSTALL 


LEVER 7541 FROM INSIDE 
BOOT 7A586 
A5 OF CAB 


ADJUSTMENT POINT 
; C1709-E 


EQUALIZER PIVOT 
BRACKET 7507 


FIG. З Clutch Linkage—Bronco 


SPRING— 
ALL ENGINES 
EXCEPT 240 CID 


302 C.I.D. 


BRACKET-7A572 


CLUTCH ROD 240-300 C.I.D. 


SNAP RING 


BAR- 7528 


PEDAL FREE 
TRAVEL 
3/4-1 1/2 
INCHES 


ЖЕ T ROD 
г % 


7*— — — sPRING RETAINER 


BALL-7543 


ROD-7530 


C2032-F 


FIG. 4 F-100-350 Series Clutch 


16-03-04 


PEDAL HEIGHT 


““ч DEGREES 


FLOOR PAN 


C2583-A 


FIG. 5 Measuring Pedal Height 


clearance between the sleeve and 
lever as shown in fig. 9. Clearance 
should be 1/8 inch. 

5. Tighten the jam nut. 


L-SERIES 


А common pedal is used on all L- 
Series trucks (Fig. 10). Refer to Fig. 10 
for instructions on adjusting pedal total 
travel and dimension locations for 
installation and free pedal 
measurements. 

Refer to the appropriate illustration 
for linkage and clutch free pedal 
adjustments. Please note that it is not 
necessary to set the total clutch linkage 
each time the clutch is adjusted for pedal 
free travel. Also note that double disc 
spicer-type clutches are adjusted 
internally for pedal free travel. This 
procedure must be used on these 
clutches to prevent premature clutch 
failure. 


W-SERIES 


1. Adjust the clutch pedal stop to 
permit total pedal travel of 10 15/32 
to 10 31/32 inches (Fig. 18). Torque 
the bracket attaching bolts to 
specifications. 

2. Adjust the clutch pedal over-center 
assist spring by means of the 
spherical locking nut to provide a 
spring length of 7 3/16-7 5/16 
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FIG. 6 Measuring Free Travel 


inches for 500 pound clutch and 6 
15/16-7 1/16 inches for 420 pound 
clutch. This distance should be 
measured inside of the spring eye 
ends (Fig. 19). When making the 
spring adjustment, hold the spring 
retainer from rotating and make 
certain the assist spring and anchor 
are aligned at right angles as shown 
in Fig. 18. When adjusting the assist 
spring anchor, use a deep socket 
wrench to avoid damaging the 
plastic-insert locknut. 

Adjust the vertical tension rod 
turnbuckle so that the lever (Fig. 18) 
is perpendicular to the top of the 
frame. This adjustment to be made 
with the cab in the locked position 
and a 1/4 inch diameter aligning pin 
installed in the lever. After the 
adjustment, position the thin section 
of the turnbuckle toward the body 
sheet metal so as to provide 
maximum clearance between the 


FREE TRAVEL TOTAL TRAVEL 


sheet metal and radiator side С2049-А 


support. Do not remove the aligning 


pin at this time. FIG.7 Clutch Pedal Trovel 
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PEDAL STOP 
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4. With another 1/4 inch diameter 
aligning pin inserted through the 
frame bracket and outer equalizer 
lever, check the inner equalizer lever 
to be sure it is perpendicular to the E S EQUALIZER 
top of the frame. If the lever is not - = 
perpendicular, adjust the rod length 
as required. Remove both aligning 
pins. 

5. Position the linkage return spring 
clip to the dimension shown in Fig. 
18. 

6. Disconnect the equalizer rod at the 
clutch housing cross-shaft lever. 

7. While holding the clutch housing 
cross-shaft lever in the rearward 
position, adjust the length of the 
equalizer rod so that the hole in the 
clevis and the hole in the cross-shaft 
lever are aligned. Then, back-off the 
clevis 7 1/2 turns and rotate the 
cross-shaft lever forward. Connect 
the equalizer rod at the cross-shaft 
lever and tighten the locknuts at all 
the clevis connections. The resulting 
clutch pedal free travel will be 
approximately 1 3/8-1 1/2 inches, 
corresponding to a 1/2 inch free 
bearing lash at the clutch bearing 


2 
m 


OR К 
F-100 (4 x 4) E 


hub: F-250 (4 x 4) E 
8. With linkage correctly set, make all 
further service adjustments for FIG. 8 Clutch Pedal Free Travel Adjustment—F- 100-350 Series 


clutch facing wear by internally 
adjusting the clutch to the specified 
1/2 inch clearance. This action 
should automatically restore the 
specified pedal free travel. 
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FIG. 9 Clutch Adiustments—F-ond B-500 through 750 and F-and B-6000-7000 
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SERVICE ADJUSTMENT POINT 


LEVER 7511 LN-, LNT-8000 LEVER 7511 SPRING 7523 


SERVICE ADJUSTMENT POINT 
CLEARANCE 5/32-3/16 


6) * ——— —— LEVER 7511 
LN-, LNT-8000 


ROD 78560 CLUTCH LINKAGE ADJUSTMENT 


ROD 7530 
1. DISCONNECT RETRACTING SPRING. 


ADJUST CLUTCH PEDAL TOTAL TRAVEL ANDRELEASE BEARING CLEARANCE. 


кю 


DISCONNECT CLUTCH ROD 78560 АТ BAR 7528 AND INSTALL 0.25 INCH GAUGE PIN. 


= 


ADJUST ROD 7530 TO SECURE ZERO RELEASE BEARING LASH. BE SURE 
THAT BAR-TO-BELLCRANK DIMENSION IS AS SHOWN. 


5. WITH THE PEDAL HELD AGAINST ITS STOP, ADJUST CLUTCH ROD 78560 
UNTIL THE CLEVIS PIN FITSFREELY IN BAR 7528, 


6. REMOVE THE ALIGNMENT PIN. 


7. LENGTHEN CLUTCH ROD 78560 5 TURNS AND CONNECT TO BAR 7528, 
CONNECT RETRACTING SPRING. 


8. CHECK RELEASE BEARING CLEARANCE, WHICH SHOULD BE AS SHOWN. 

ІТ IS NOT NECESSARY TO ADJUST CLUTCH LINKAGE EACH TIME THEPEDAL 
LN-6000-7000 FREE TRAVEL 15 ADJUSTED. MAINTAIN PEDAL FREE TRAVEL BY ADJUSTING 
AT THE POINT SHOWN, 


= 


SERVICE ADJUSTMENT POINT 


CLUTCH PEDAL 
FREE TRAVEL 2-3/32 TO 2-5/16 


FIG. 14 Clutch and Linkage—LN-6000 and 7000, LNT-8000 with Caterpillar Diesel Engine 


С 2595-А 


11-20-91 


JOVANI TVOINVH23W 


11-60-91 


16-03-12 


MECHANICAL LINKAGE 


16-03-12 


ү-6652 2 


LNiOd LNAWLSNFAV 321A43S 


LAVHS NO 33VW 13SIH2 HLIM ЗМІЛ NI 1015 8ЗА371 


1154 33A31 


*FO1012 JHL 9NILSDÉQV AT1VN2331NI A8 Зати 38 LSNW 
SLNAWLSNFAV АУЗ 33343 1У034 11V 'L3S A11234302 39 VXNI1 Нм 


"NOILV2I3I23dS OL 38 
MON Q'InOHS 13AV31 33233 1VG3d “Әмін45 ONILIVYLIY LOINNOD 


“SLAN МУГ N31H911 "ЧУВ 83ZI1V003 OL GOY HILNID LISNNOD 
ONY Nid 39nv9 3AOW33 ‘SNYNL 9 0958/7 GON HILNTD N3H19N31 


8251 ЧУЧ u3ZI1VnO3 OLN! А13384 Lid Nid ANY SIA312 TILNN 
0958/ ООЗ H21012 LSNFAY "4015611 LSNIVO Y Q13H 1VG3d HLIA 


"0€S2 008 3sv37138 
1$пгау ‘LON 31 "ЗОМУЧУ312 ӘМІНУЗ8 3S5V3133 0832 ноя Я23Н2 


"NAOHS SV Nid З9ПУ9 6270 
TIVISNI ONY 825/4 8V9 83211УПОЗ 1v 095847 QOX H21n12 123NNO2SI0 


"ММОН5 ЗОМУНУЗ712 OL H21(112 1SnrdV AT1VN331NI 
"13AV81 1У101 17034 45ПГау ONY Әмін 45 9NI132V3 1338 123NNOOSIG 


ї1нат1$пгау JOVANIT Н21012 


7% 


© 


әшбиз |әзә!] £ÇA9 YIM 0008-11 -1М1 “11 ^N1 '-1—әбоҳип puo uon) ÇI “Old 


0008-1N1 


0008-511 аму -11 ‘7 
с25/ ӘМІН45 


6868/ MNVYD 1139 


8264 ЧУЧ 


Nid LN3WN9I TV 


?09/ 80У 


“8/{-11 


“NT 


GOY ESZ 


8251 ЧУЧ 


элон Nid LN3WN9I1V 


LEVER 78570 


ALIGNMENT РІМ 


CLEVIS 


27 — =s 7523 


LEVER 7B552 


D 
LD 


" ый INCH š 


LEVER SLOT OFF SET 
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ALL MODELS USING T-905-A & B, ЕТ, RTO-910 AND 
RTO-913 TRANSMISSIONS. RT-906 TRANSMISSION IN LN & LT MODELS 


м 


LEVER 78552 


1⁄2 INCH 1/2 INCH 


LEVER SLOT OFF SET 
2 TEETH FROM CHISEL 
MARK ON SHAFT 


LEVER SLOT OFF SET 
TOOTH FROM CHISEL 
MARK ON SHAFT 


L, LT, LTS 9000 WITH MODELS 8552 
AND 5H74 TRANSMISSIONS 


LN, LNT-9000 WITH MODELS 8552 AND 
5H74 TRANSMISSIONS 


CLUTCH LINKAGE ADJUSTMENT 


. DISCONNECT RETRACTING SPRING AND ADJUST PEDAL TOTAL TRAVEL. 
. INTERNALLY ADJUST CLUTCH TO CLEARANCE SHOWN. 


DISCONNECT CLUTCH ROD 78560 AT EQUALIZER BAR 7528 ON BELLCRANK 
78585 AND INSTALL 0.25 GAUGE PIN AS SHOWN. 


. CHECK FOR ZERO RELEASE BEARING CLEARANCE. IF NOT, ADJUST RELEASE 


ROD 7530. 


. WITH PEDAL HELD AGAINST ITS STOP, ADJUST CLUTCH КОП 78560 


UNTIL CLEVIS AND PIN FITS FREELY INTO EQUALIZER BAR 7528 ON 
BELLCRANK 7B585. 


LENGTHEN CLUTCH ROD 78560 6 TURNS, REMOVE GAUGE PIN AND 
CONNECT CLUTCH ROD TO EQUALIZER BAR OR BELLCRANK. 
TIGHTEN JAM NUTS. 


CONNECT RETRACTING SPRING. PEDAL FREE TRAVEL SHOULD NOW 
BE TO SPECIFICATION. 


WITH LINKAGE CORRECTLY 5 ЕТ, ALL PEDAL FREE PLAY ADJUSTMENTS 
MUST BEMADE BY INTERNALLY ADJUSTING THE CLUTCH. 


C 2597-А 


FIG. 16 Clutch and Linkoge—L-, LN-, LT-, LNT-, LTS-9000 with NH-Series or 6-71 Diesel Engines 
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FIG. 18 Clutch Pedal Linkage Adjustment—W-Series 
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FIG. 19 Clutch Pedal and Assist Spring Adjustments—W-Series 
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REMOVAL AND INSTALLATION 


CLUTCH PEDAL AND/OR 
BUSHING 


ECONOLINE 
Removal 


1. 


Working under the dash, remove the 
retainer spring clip and disconnect 
the clutch pedal to equalizer bar rod 
(Fig. 1). Remove bushing from 
lever. 

Remove the lock nut attaching the 
clutch lever to the clutch pedal 
assembly shaft and remove the lever. 
Remove the shoulder bolt, bushing 
and locknut attaching the brake 
pedal to the master cylinder push 
rod. 

Pull the clutch pedal and shaft 
outboard and remove the brake 
pedal and bushings along with the 
clutch pedal and shaft. 


Installation 


1. 


ә р 


Lubricate (ће clutch pedal shaft апа 
bushings with lithium base grease 
(ESA-M1C75-B). 

Position the bushings and brake 
pedal as shown in Fig. | and install 
the clutch pedal and shaft. 
Connect the brake pedal to the brake 
master cylinder push rod using the 
shoulder bolt, bushing and locknut 
Lubricate the bushing with ESA- 
M1C75-B. Tighten the locknut to 
18-28 ft-lb. 

Install the clutch pedal assist spring. 
Position the clutch lever on the 
clutch pedal shaft and install the 
locknut. Tighten the locknut to 25- 
30 ft-lb. 

Lubricate the bushing with ESA- 
МІС?5-В and position the clutch 
pedal to equalizer bar rod and 
bushing in the clutch lever and 
install the retaining cotter pin. 
Check clutch pedal free travel and 
adjust if necessary (Fig. 1). 


BRONCO 


Removal 


1. 


3 


Remove the spring retainer clip апа 
disconnect the clutch pedal to 
equalizer bar rod from the clutch 
pedal (Fig. 3). 

Remove the outboard spring 
retainer from the clutch pedal shaft 
and push the shaft inboard until the 
clutch pedal and bushings can be 
slid off the shaft. 

Remove the pedal and bushings. 


Installation 


1. 


Lubricate the clutch pedal shaft and 
all bushings with lithium base grease 
(ESA-M1C75-B). 


2. Position the shaft and bushings as 
shown in Fig. 3 and install the pedal. 

3. Push the clutch pedal shaft outboard 
until it is in position. Install the 
spring retainer clip. 

4. Connect the clutch pedal to 
equalizer bar rod and bushing to the 
clutch pedal and install the spring 
retainer clip. Lubricate the bushing 
with lithium base grease (ESA- 
МІС?5-В). 

Ғ-100-350 

Removal 

1. Working under the dash, remove the 
retainer spring clip and disconnect 
the clutch pedal to equalizer bar rod 
(Fig. 4). 

2. Remove the assist spring and 
insulators (if so equipped). 

3. Remove the lock nut attaching the 
clutch lever to the clutch pedal 
assembly shaft and remove the lever. 

4. Remove the shoulder bolt bushing 
and locknut attaching the brake 
pedal to the master cylinder push 
rod. 

5. Pull the clutch pedal and shaft 
outboard and remove the brake 
pedal and bushings along with the 
clutch pedal and shaft. 

Installation 

1. Lubricate the clutch pedal shaft and 
bushngs with lithium base grease 
(ESA-MIC75.B). 

2. Position the bushings and brake 
pedal as shown in Fig. 4 and install 
the clutch pedal and shaft. 

3. Connect the brake pedal to the brake 
master cylinder push rod using the 
shoulder bolt bushing locknut 
lubricate the bushing with ESA- 
MIC75-B. Tighten the locknut to 
18-28 ft-lb. 

4. Install the clutch pedal assist spring. 

5. Position the clutch lever on the 
clutch pedal shaft and install the 
locknut. Tighten the locknut to 25- 
30 ft-lb. 

6. Position the clutch pedal to 
equalizer bar rod and bushing in the 
clutch lever and install the retaining 
spring clip. Lubricate the bushing 
with ESA-MICTS-B. 

7. Check clutch pedal free travel and 
adjust if necessary (Fig. 4) 


CLUTCH EQUALIZER BAR AND/ 
OR BUSHING 


ECONOLINE 


Removal 
1. Raise the front of the vehicle, and 
position safety stands. 


2. Disconnect the clutch release lever 
retracting spring. Remove the spring 
retainer and washer from the 
equalizer bar lower pivot arm, and 
disconnect the clutch release rod 
(Fig. 2). 

3. Remove the retainer and spring 
washer from the equalizer bar upper 
pivot arm, and disconnect the clutch 
pedal-to-equalizer bar rod. 

4. Remove the locknuts and bolts that 
attach the equalizer bar mounting 
bracket to the under body side rail, 
then рші the bracket and equalizer 
bar assembly from the engine 
mounted pivot. 

5. Remove the mounting bracket from 
the equalizer bar. Remove the 
bushings from both ends of the 
equalizer bar, if they did not remain 
on the pivots. 

Installation 

1. Assemble the integral mounting 
bracket and outer pivot and the 
bushing to the equalizer bar, then 
position the other end of the 
equalizer bar and bushing to the 
engine-mounted pivot (Fig. 2). 
Lubricate the bushings with ESA- 
МІС?5-В lithium base grease. 

2. Position the mounting bracket to the 
underbody side rail, and install the 
mounting bolts and locknuts. Do 
not torque the locknuts at this time. 

3. Pack both ends of the equalizer bar 
with ESA-M1C75-B lube. Adjust 
the mounting bracket by pushing the 
bracket toward the center of the 
truck so that the equalizer bar 
covers both pivots and both 
bushings, then torque the mounting 
nuts to specification. 

4. Connect the clutch — pedal-to- 
equalizer bar rod to the equalizer bar 
upper pivot arm, and install the 
washer and retainer. 

5. Connect the clutch release rod to the 
equalizer bar lower pivot arm, install 
the spring washers and cotter pin, 
and connect the clutch release lever 
retracting spring. 

6. Adjust the clutch pedal free travel. 
Remove the safety stands, and lower 
the vehicle. 


BRONCO 


Removal 

1. Raise the front of the vehicle and 
install safety stands. 

2. Disconnect the clutch release lever 
retracting spring. 

3. Remove the spring retainer and 
disconnect the clutch pedal to 


16-03-17 


MECHANICAL LINKAGE 


16-03-17 


equalizer bar rod and bushing from 
the equalizer upper arm (Fig. 3). 

4. Remove the capscrews attaching the 
outer equalizer pivot bracket to the 
chassis frame and remove the 
bracket and equalizer bar. 

5. Remove the spring retainer and 
disconnect the clutch release rod 
and spring washers from the 
equalizer bar (Fig. 3). 

6. Remove the snap rings holding the 
equalizer bar bushings to the inner 
and outer pivot brackets and remove 
the bushings and washers. 

Installation 

1. Lubricate all bushings and pivot 
points with lithium base grease 
ESA-M1C75-B. Position the felt 
washers and ball-shaped bushings 
on the inner and outer pivot brackets 


as shown in Fig. 3 and install the 
snap rings. 


2. Pack the cavities in the ends of the 
equalizer bar with lubricant ESA- 
M1CT75-B. Position the equalizer bar 
over the inner pivot and install the 
outer pivot and bracket to the frame. 
Torque the attaching capscrews to 
specification (20-30 ft-Ib). 

3. Position the clutch release rod on 
the equalizer and install the spring 
washers and spring retainer. 

4. Lubricate the clutch pedal to 
equalizer bar rod and bushing with 
ESA-M1C75-B. Connect to the 


е 


> 


CLUTCH RELEASE LEVER 7511 


SPRING 7523 


FIG. 20 Clutch Equalizer Bar—t-Series 


equalizer bar and install the spring 
retainer. 

Lubricate the clutch release rod with 
ESA-M1C75-B and connect to the 
clutch release lever. Connect the 
retracting spring. 

Check clutch pedal free travel and 
adjust as necessary. 

Remove the safety stands and lower 
the vehicle. 


F-100-350 (4X2) (4X4) 
Removal 


l. 
2. 
3. 


Raise the front of the vehicle and 
install safety stands. 

Disconnect the clutch release lever 
retracting spring. 

Remove the retainer spring clip and 
disconnect the clutch pedal to 
equalizer bar rod and bushing from 
the equalizer outer arm (Fig. 4). 
Remove the capscrews attaching the 
outer equalizer bar pivot bracket to 
the chassis frame and rmove the 
bracket and equalizer bar. 

Remove the retainer spring clip and 
disconnect the clutch release rod 
assembly and spring washers from 
equalizer bar inner arm (Fig. 4). 
Remove the snap rings holding the 
equalizer bar bushings to the inner 
and outer pivot brackets and remove 
the bushings and washers. 


Installation 


l. 


Lubricate all bushings and pivot 


CLUTCH ROD 78560 


points with lithium base grease. 
Position the felt washers and 
ballshaped bushings on the inner 
and outer pivot brackets as shown in 
Fig. 4 and install the snap rings. 
Pack the cavities in the ends of the 
equalizer bar with lubricant ESA- 
МІС?5-В. Position the equalizer bar 
over the inner pivot and install the 
outer pivot and bracket to the frame. 
Torque the attaching capscrews to 
specification (20-30 ft-lb). Equalizer 
bar assembly should be parallel to 
dash panel and the ground and 
perpendicular to the engine 
crankshaft centerline. 


Position the clutch release rod 
assembly on the equalizer and install 
the spring washers and retainer 
sping clip. 


. Connect the clutch pedal to 


equalizer bar rod and bushing to the 
equalizer bar and install the cotter 
pin. Lubricate the bushing with 
lithium base grease ESA-M1C75-B. 
Position the clutch release rod to the 
clutch release lever and connect the 
retracting spring. Lubricate release 
lever and release rod assembly with 
Е5А-МІС?5-В. 

Check сішеһ pedal free travel and 


adjust as necessary (Fig. 4). 


Remove the safety stands and lower 
the vehicle. 


FELT WASHER 358979-S 
SOCKET 7517 


BAR 7528 


LONG END ASSEMBLES INTO TUBE í 


DO NOT REPLACE BRONZE SOCKETS WITH NYLON 
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L-SERIES adjustments for L-Series are shown in bronze bushings with nylon. Bronze 
this Part. bushings are used in some installations 
Disconnect points for this equalizer When replacing bushings in this because of their heat resistance. 
bar are shown in fig. 20. Linkage equalizer bar, be sure not to replace 
SPECIFICATIONS 


MECHANICAL CLUTCH LINKAGE ADJUSTMENTS - (DIMENSIONS IN INCHES) 


Bronco 6-3/4-7 6-3/4-7 3/4-1-1/2 
Econoline 74/2-73/4 7-12-7.3/4 3/4-1-1/2 
F-100-350 N.A. N.A. 3/4-1-1/2 
F- and 8-500-750 7-9/6 7-7/8 140 

Е. and 8-6000-7000 79/6 74/8 1/80 
Model 84-Chassis and Cowl 11-1/8 8-21/32 1A 1 
LN-600; L, LN, LT, LNT, LTS-800 2-/4-2-1/2 
LN-6000; L, LN, LT, LNT, LTS-8000 with Caterpillar Engine 2-2-1/4 
LN-750 1-7/8-2-1/8 
L, LN, LT, LNT, LTS-8000 10-7/16 2-2-5/16 © 
L, LN, LT, LNT, LTS-900; SAE Housing 2-2-5/16 
L, LN, LT, LNT, LTS-900; Ford Housing 1-718-2-1/8 
L, LN, LT, LNT, LTS-9000 2-2-5/16 @ 
L, LT-9000 w/8V-71 or V-903 Engine 2-2-14 @ 
W-Series 10-/2-11 1-3/8-1-1/2 @ 


(D Clearance of Release Lever 
(О Internally adjust clutch to maintain pedal free travel 
@ Travel to Firewall 
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HYDRAULIC CLUTCH LINKAGE 
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PART 16-04 Hydraulic Clutch Linkage 


CLUTCH HYDRAULIC SYSTEM 
BLEEDING METHOD — ALL VEHICLES 


COMPONENT INDEX 


CLUTCH PEDAL ADJUSTMENT 
P-Series 
C-Series 


ADJUSTMENTS 


CLUTCH PEDAL 


Before making any adjustments, be 
sure that the system is free of air and 
that the master cylinder fluid is at the 
specified level, 


P-SERIES 


P-350-400 

Adjust the clutch slave cylinder 
push rod per the instructions shown in 
Fig. 1. 
P-500 

Adjust the clutch master cylinder 
and slave cylinder push rods per the 
instructions shown in Fig. 2. 


C-SERIES 


Adjust the C-Series clutch pedal and 
clutch slave cylinder per the instructions 
shown in Fig. 3. 


CLUTCH HYDRAULIC SYSTEM 
BLEEDING METHOD—ALL 
VEHICLES 


An effective and simplified method 
has been developed for bleeding clutch 
hydraulic systems with a minimum 
waste of hydraulic clutch fluid. 
Instructions are given below: 


Pressure Tank Bleeding 
Gravity Bleeding Method 


PRESSURE TANK BLEEDING 


1. Connect a transparent bleeder hose 
to the pressure tank hose connector. 
Attach the bleeder hose to the slave 
cylinder bleeder screw and fill the 
empty cylinders. 

2. Adjust the pressure tank fluid flow 
so that the master cylinder does not 
fill too fast. The C-Series cylinder 
can be filled faster than the P model 
master cylinders since the relief port 
is much larger. Too fast a flow rate 
will cause spillage, because a stream 
of fluid will be expelled from the 


small relief port of conventional type 
cylinders. 

3. Close the bleeder screw on the slave 
cylinder when the fluid in the master 
cylinder reservoir is approximately 


1/2 inch from the top. No further ` 


bleeding should be necessary, since 

all the air in the system would 

exhaust through the master cylinder 
relief port. 

4. Check the slave cylinder push rod 
total travel, which should be at least 

1 1/8 inch. 

The clutch master cylinder relief 
port must be open in order to bleed the 
system. Clutch master cylinder push rod 
lash of 1/4 inch is required on the P-500 


series vehicles to permit the 
conventional type master cylinder 
piston to return to the piston stop ring 
and open the relief port. The clutch 
master cylinder cannot be adjusted on 
the P-350 and 400 series vehicles. In C- 
Series master cylinders, the O-ring seal 
on the end of the push rod must not seat 
against the piston. Uncovering of the 
piston port is accomplished by 
adjustment of the push rod to a piston 
lash of 1/4 inch. Forcing the clutch 
pedal to compress the pedal bumper 
more than normal by jamming a 
screwdriver between the pedal pad and 
the floor insures a complete uncovering 
of the relief port. 


GRAVITY BLEEDING METHOD 


1. Attach a funnel to a transparent 
bleeder hose. Attach the hose to the 
bleeder screw of the slave cylinder. 
The funnel must be higher than the 
master cylinder. Pour hydraulic 
fluid in the funnel as the system is 
filling. Do not agitate the fluid more 
than necessary in order to prevent 
air bubbles forming in the fluid. 

2. Repeat steps 3 and 4 as for pressure 
tank bleeding. Note: The funnel 
method requires caution to prevent 
air entering the fluid as the system is 
being filled. 
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SLAVE 
CYLINDER 


FIG. 1 


Р-350-400 SERIES 


PUSH ROD 


CONICAL NUT 


1/4" INCH —- 


LOCK NUT 


Clutch Free Travel Adjustment—P-350-400 


HYDRAULIC RELEASE SYSTEM ADJUSTMENT 
PEDAL LASH IS CONTROLLED BY THE MASTER 
CYLINDER INSTALLATION AND IS NOT ADJUST- 
ABLE. 


SLAVE CYLINDER ADJUSTMENT 


EB 


. BOTTOM THE SLAVE CYLINDER PUSH ROD 

AGAINST THE INTERNAL STOP. 

PUSH THE CLUTCH RELEASE LEVER BACK 

UNTIL THE RELEASE BEARING MAKES 

CONTACT WITH THE CLUTCH FINGERS. 

ADJUST CONICAL NUT FOR 1/4 INCH 

CLEARANCE AS SHOWN. 

. TIGHTEN THE JAM NUT AGAINST THE 
CONICAL NUT. 


м 


ө 


> 
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16-04-03 HYDRAULIC CLUTCH LINKAGE 16-04-03 


CLUTCH MASTER CYLINDER 


r N BRAKE MASTER CYLINDER 
1/4" INCH 


PEDAL STOP 


CLUTCH PEDAL 
RETRACTING SPRING 


CLUTCH RELEASE LEVER 0.030 INCH 


LOCK NUT 
PUSH ROD 


SASSA SY f | т 


1/4" INCH 


PUSH ROD 
CONICAL NUT 


SLAVE CYLINDER P-500 SERIES 


CLUTCH PEDAL AND HYDRAULIC RELEASE SYSTEM ADJUSTMENT 


1. WITH RETRACTING SPRING ATTACHED AND THE PEDAL AGAINST 
STOP, ADJUST THE MASTER CYLINDER PUSH ROD TO GIVE 1/4- 
INCH FREE PLAY, MEASURED AT THE PEDAL AS SHOWN. (THIS 
PROVIDES A PUSH ROD CLEARANCE OF 0.030 INCH AT THE 
PISTON TO ALLOW UNCOVERING OF THE PISTON PORT WHEN 
THE PEDAL IS IN THE RELEASED POSITION). 


2. TIGHTEN THE PUSH ROD JAM NUT SECURELY. 


3. WITH THE SLAVE CYLINDER PISTON PUSHED BACK AGAINST 
THE INTERNAL STOP, PUSH THE CLUTCH RELEASE LEVER 
BACK UNTIL THE RELEASE BEARING IS AGAINST THE CLUTCH 
FINGERS. 


4. BACK OFF THE JAM NUT AND ADJUST THE CONICAL NUT TO 
OBTAIN A 1/4-INCH CLEARANCE ON THE RELEASE LEVER AS 
SHOWN. (THIS ADJUSTMENT PROVIDES AN INTERNAL CLEAR- 
ANCE OF 0.120 INCHES BETWEEN THE CLUTCH FINGERS AND 
THE RELEASE BEARING.) 


5. TIGHTEN THE JAM NUT AGAINST THE CONICAL NUT. 


С2275-8 


FIG. 2 Clutch Free Travel Adjustment—P-500 
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PEDAL SHAFT 


СОУЛ, 


À 


BUSHING 


ECCENTRIC 
BOLT 


A 


CLUTCH PEDAL 


1/4 INCH INITIAL 
FREE TRAVEL 


9 
Pa 


MASTER CYLINDER 


C-SERIES PEDAL 
1/4 INCH 


LOCKNUT 


WING NUT 


LOCKNUT 


1/4 INCH 


RELEASE LEVER 
RELEASE LEVER 


ADJUSTMENT POINT 
C-6000,-7000,-8000 WI TH 
CATERPILLAR ENGINE 


СТ -900 WITH GAS ENGINES 


INITIAL PEDAL FREE TRAVEL 
ADJUST ECCENTRIC BOLT AND PEDAL STOP TO GIVE 
THE FREE TRAVEL SHOWN. 


SLAVE CYLINDER ADJUSTMENT 
1. DISCONNECT THE RETRACTING SPRING 


2. WITH THE SLAVE CYLINDER PUSHED BACK AGAINST THE 
INTERNAL STOP, PUSH THE CLUTCH RELEASE LEVER 
BACK UNTIL THE RELEASE BEARING HAS ZERO LASH. 


3. BACK OFF THE LOCKNUT AND ADJUST THE CONICAL 
NUT OR WING NUT UNTIL THE SPECIFIED CLEARANCE 
IS OBTAINED. 
m m TIGHTEN THE LOCKNUT AND CONNECT THE 
азы RETRACTING SPRING. 


HL ] 
NNNNNNSNNNNNNS. S 


ADJUSTMENT POINT 
1/4" ALL OTHERS 


CT-900 МТН GAS ENGINES AND 


5000-6000 SERIES TRANSMISSION 
С2101-В 


FIG. 3 Clutch free Travel Adjustment—C-Series 
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GENERAL MANUAL TRANSMISSION SERVICE 
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PART 16-10 General Manual Transmission 
Service 


Applies To All Trucks 
COMPONENTINDEX COMPONENT INDEX 


CLEANING 
DIAGNOSIS 
GEAR SHIFT LINKAGE 
Auxiliary Transmission 
Adjustment 
installation 
Removal 
C-Series 


Adjustment 
Installation 
Removal 


INSPECTION 
Bearings 


Countershaft Gear and Countershift .... 


Gear Shift Housing 
Input Shaft 


GENERAL INFORMATION 


IDENTIFICATION 


See Figure 1 for the codes used to 
identify the various manual and 
auxiliary transmissions available in 1972 
truck vehicles. 


T.R.S. SWITCH 


Certain manual transmissions are 
equipped with a Transmission 


INSPECTION - Cont. 


Output Shaft 


Reverse Idler Gear 


Synchronizer Blocking Rings 
Thrust Washers, Synchronizer Discs 
and Bearing Covers 
REAR BUSHING AND SEAL 


Installation 
Removal 


REAR CROSS SHAFT HOUSING AND 


LINKAGE 
Installation 
Removal 

REAR SEAL 
Installation 
Removal 


Regulated Spark switch which signals 
the distributor spark advance control 
when the transmission is in high gear. 
This switch is used on three and four- 
speed transmissions. À typical Ford 3- 
speed transmission installation is shown 
in Fig. 2. 

The Ford three-speed transmission 
T.R.S. switch should not be removed 
unless it is to be replaced with a new 


switch because the sealant tape on the 
switch threads will be damaged. Never 
use a gasket with this switch. 

The four-speed T.R.S. switch used 
in trucks is sealed with a gasket and can 
be removed and installed without 
requiring replacement. 
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RATING PLATE 


SEE OPERATORS MANUAL FOR EQUIP REQ'D FOR MAX GVW & LOAD CAPACITIES 
MADE IN 


F25 YL 000000 Mim Н НС 


t WARRANTY NO ADEQUATE TIRES REQ'D FOR AXLE LOADINGS 
WB 


COLOR MODEL BODY 


МАХ GVW LBS 


TRANSMISSION CODES 


Bronco, Econoline, Club Wagon, 
Parcel, School bus, and F-B-P- 
100-600 Series 


Code Description 


4-Speed New Process 435 

3-Speed Ford L.D. 

3-Speed Warner Н.О. T87G 
4-Speed Syn. Warner T18 

5-Speed Clark 285-V Direct 
5-Speed New Process 542-FL Direct 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: 09/72 GVWR 7500 
GAWR: FRONT 3000 REAR 4500 
THIS VEHICLE CONFORMS TO 

ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN 
EFFECT ON.THE DATE OF 
MANUFACTURE SHOWN ABOVE 


F254LQ00000 TRUCK, 
МЕН. IDENT. NO TYPE 

BODY] COLOR] rRIM[ TRANS] AXLE | DSO 
K44 МЕ 4B G 38 48 


VEHICLE CERTIFICATION LABEL 


5-Speed Clark 282-V Direct 
5-Speed Clark 280-У0 0/Dr. 
5-Speed New Process 542-FD Direct 


700-9000-LN500-9000- 
C500-900 Series 


16-Speed Spicer 8516 O/Drive (Т) 
10-Speed Fuller RT610 Direct (1) 
5-Speed Clark 387V Direct (1) 
5-Speed Fuller 5H74 Direct @ 
Fuller BHA74 (Aluminum) (2) 
5-Speed Clark 380V0 0/Drive (Т) 
13-Speed Fuller RTO9513 0/Drive (Т) 
13-Speed Fuller RTOF9513 0/Drive 
5-Speed Spicer 6453A Direct (Т) 
5-Speed Clark 285V Direct (T) 
5-Speed Spicer 6352 Direct (1) 


5-Speed Fuller T905B Direct (2) 


7231-B 1.24/.86 
7231-D 2.14/.86 


5-Speed Spicer 5652 Direct (Т) 
16-Speed Spicer 8716 O/Drive (1) 
5-Speed Spicer 57568 Direct (1) 


` 5-Speed New Process 542-F0 0/Drive (3) 


5-Speed Spicer 6852G Direct (Q) 
10-Speed Fuller RT910 Direct (2) 
5-Speed Spicer 6352B Direct (1) 
5-Speed Fuller T905A Direct @ 
5-Speed Spicer 8552A Direct @ 
5-Speed Clark 282V Direct (Т) 

5-Speed Clark 280V0 0/Drive (1) 
10-Speed Fuller RT0 910 0/Drive (2) 
5-Speed Clark 385V Direct (Т) 

5-Speed New Process 542-FD Direct (3) 


NOTE: When required, the auxiliary transmission code will be stamped (1) If the "New Process" transmission is installed, the auxiliary 


directly in front of the transmission code. 


FIG. 1 Transmission Identification 


transmission code will bear the suffix “М” 


C2156-D 
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C2581-A 


FIG. 2 T.R.S. Switch 
Installation—Ford 3-Speed 
Transmission 


DIAGNOSIS 


TRANSMISSION 


Refer to the Truck Diagnosis 
Manual for diagnosis information and 
procedures. 


ADJUSTMENTS 


GEAR SHIFT LINKAGE AUXILIARY TRANSMISSION 


C-SERIES Refer to Fig. 4 for instructions on 
Refer to Fig. 3 for instructions on C- adjusting auxiliary transmission shift 
Series shift linkage adjustments. linkage. 
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5. Remove the bolts that attach the 
cross-shaft housing on the 
transmission adapter, and remove 
the housing by lifting it straight up. 

6. After removing the safety wire, 
loosen the shift finger retaining bolts 
and remove the cross-shaft and the 
shift finger. 

7. Remove the shift finger Woodruff 
key from the cross-shaft. 

Installation 

1. Position the shift finger Woodruff 
key in the cross-shaft. 

2. Position the cross-shaft and the shift 
finger in the housing. 

3. Tighten the shift finger attaching 
bolts, and install the safety wire. 

4. Position the housing on the adapter 
by lowering the housing vertically, 
and install the housing bolts. Torque 
the bolts to specification. 

5. Apply Lubriplate or equivalent to 
the splines on the cross-shaft, the 
shift lever, and the upper selector 
lever. Position the snap ring on the 
shift lever, and position the lever on 
the cross-shaft. Install the snap ring 
in the housing bore. 

6. Install the upper selector lever on 
the cross-shaft. 

7. Position the U-joint, install the 
lower selector lever, and lubricate it 
at all fittings (Fig. 3). 

8. Install the protective boot and adjust 
the linkage. 


REAR SEAL 


BRONCO, E-100-300, F-100-350 AND 
P-SERIES 


Removal 

1. Remove the drive shaft. 

2. Remove the seal from the extension 
housing with the tool shown in Fig. 
5. 

Installation 

1. Install the new seal in the extension 
housing with the tool shown in Fig. 
6. Lubricate the seal with ESA- 
MIC75B. 

2. Install the drive shaft. 


Tool — 117 5-AB 


REAR OIL SEAL 
Тоо!--Т611-7657-А 


№ 6 
EXTENSION HOUSING 


C 1830- A 


FIG. 6 Installing Extension Housing 
Seal 


— 


Тоо!--Т60К-7697-А 


| OR 7000-AF 


| T 52 L ` 7000 GAE 


С 1831-А 


FIG. 7 Removing Extension 
Housing Bushing and Seal 


D 1927- A 


EXTENSION HOUSING 
Tool — T57P-7697-B 


@ ог 7657-С 
eds, 


BUSHING 
С 1832-А 


FIG.8 Instolling Extension Housing 
Bushing 


REAR BUSHING AND SEAL 


BRONCO, ECONOLINE, E-100-300, F- 
100-350 AND P-SERIES 


Removal 
1. Disconnect the drive shaft from the 
transmission. 


2. Insert the tool shown in Fig. 7 into 
the extension housing until it grips 
on the front side of the bushing. 

3. Turn the screw clockwise until the 
seal and the bushing are free of the 
housing. 

Installation 

1. Lubricate with ESA-M1C75-B; then 
drive a new bushing into the 
extension housing with the tool 
shown in Fig. 8. 

2. Install a new seal in the housing as 
shown in Fig. 6. Lubricate the seal 
with ESA-M1C75-B. 

3. Connect the drive shaft to the 
transmission. 
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CLEANING AND INSPECTION 


TRANSMISSION 


CLEANING 


After the transmission has been 
disassembled, soak the parts except the 
bearings, in a cleaning solvent until all 
the old lubricant is dissolved or 
loosened. Brush or scrape all foreign 
matter from the parts. Be careful not to 
damage any of the parts with the 
scraper. 

An excessive amount of foreign 
material usually results from a bearing 
failure, gear seizure, tooth breakage, 
extreme synchronizer wear, or clashing 
gears. In such cases, the input and 
output shaft bearings should be 
carefully inspected and replaced if 
necessary. Since countershaft bearings, 
output shaft pilot bearings, and reverse 
idler bearings are not so susceptible to 
damage from foreign material in the 
lubricant they need not be replaced if 
they seem satisfactory. 

Wipe the parts or blow compressed 
air on them until they are thoroughly 
dry. 


4; HEAVILY SPALLED INNER RACE.[ 


= UNACCEPTABLE. 


FIG. 9 Ball Bearing Inspection 


HEAVY PARTICLE INDENTATION AND 
LIGHT SPALLING. UNACCEPTABLE 


y 


To clean the bearings, rotate them 
in clean solvent until all lubricant is 
removed. Hold the bearing assembly, to 
prevent it from rotating and dry it with 
compressed air. 

When the bearings are dry, 
lubricate them thoroughly with 
transmission lubricant, and cover them 
with a clean, lint-free cloth until ready 
for use. 


INSPECTION 


Inspect all transmission parts before 
assembly to determine if they should be 
replaced. 


SUB-ASSEMBLIES 
GEAR SHIFT HOUSING 


Check the operation and condition 
of the shift levers, forks and shift rails. 
If binding occurs when the levers are 
operated, disassemble the housing 
assembly, and replace the worn or 
damaged parts. Lubricate the shift lever 
ball seat and trunnion with Chassis 
Lube, Specification ESA-MIC 75-B. 


Replace a cover that is bent or 
distorted. Make sure that the vent hole 
in the case is open. 


TRANSMISSION CASE 


Inspect the case for cracks, worn or 
damaged bearing bores, damaged 
threads, or other similar damage. If any 
of these conditions are present, replace 
the case. Cases may be welded or brazed 
if the cracks do not extend into bearing 
bores or bolt holes in machined surfaces. 


Holes smaller than 1/4 inch 
diameter, such as sand holes or casting 
porosity can be repaired using Metallic 
Plastic Repair Kit, Part No. C6AZ- 
19554-A as directed below. 

Holes larger than 1/4 inch can be 
repairedd by drilling, tapping and 
plugging. 

The recommended procedure for 
using the Metallic Plastic Repair Kit is 
as follows: 

Steam clean the transmission or 
transfer unit case to remove grease, oil, 
or road dirt. Clean the repair area 
thoroughly. Metallic plastic will not 


LIGHTLY SPALLED INNER RACE. 
UNACCEPTABLE. 


LIGHT PARTICLE INDENTATION. 
ACCEPTABLE 
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stick to а dirty ог ойу surface. 

1. Prepare the surface to be repaired by 
grinding or rotary filing to a clean 
bright metal surface. Chamfer or 
undercut the hole or porous area to 
a greater depth than the rest of the 
cleaned surface. Solid metal must 
surround the hole. 

2. Mix the metallic plastic base and 
hardener as directed on the 
container. Stir thoroughly until 
uniform. 

3. Apply the repair mixture with a 
suitable clean tool (putty knife, 
wood spoon, etc.), forcing the epoxy 
into the hole or porosity. 

4. Allow the repair mixture to harden. 
This can be accomplished by two 
methods -heat cure with a 250 watt 
lamp placed 10 inches from the 
repaired surface, or air dry for 10-12 
hours at temperatures above 50 
degrees F. 

5. Sand or grind the repaired area to 
blend with the general contour of the 
surrounding surface. 

Do not use this method to repair 
casting cracks. 

Inspect the extension housing seal 
and bushing or the bearing retainer oil 
seal. Replace the seal. 

Inspect the front face of the case, 
and file or grind off any minor nicks or 
burrs that could cause misalignment of 
the transmission with the clutch 
housing. 


BEARINGS 


Examine the bearing assemblies 
(Fig. 9) for cracked cups or races. Check 
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the races for roughness. Inspect the balls 
and rollers for looseness, wear, 
chipping, flaking or other damage. 
Check the bearings for binding on the 
shafts or looseness in the bores. If any of 
these conditions are present, replace the 
bearings. 


COUNTERSHAFT GEAR AND 
COUNTERSHAFT 


Replace the countershaft gear if the 
teeth are chipped or excessively worn. 
Replace the countershaft if the shaft is 
bent or grooved. 


REVERSE IDLER GEAR 


Replace the reverse idler gear if the 
gear or bushing is badly worn or if the 
teeth are chipped or burred. Replace the 
reverse idler gear shaft if it is excessively 
worn or scored. 


INPUT SHAFT 


Replace the input shaft if it is worn, 
bent, twisted, or if the gear has chipped, 
worn, or missing teeth, or if the cone 
surface is damaged. If the pilot bearing 
bore is scored, replace the gear and gear 
rollers. 


OUTPUT SHAFT 


Replace all output shaft gears that 
are chipped, burred, or badly worn. 
Check the intermediate gear end play, 
and replace the gear if the end play is not 
within specifications. Replace the 
output shaft if it is out of round or worn, 
or if the pilot bearing surface is scored. 

Replace the speedometer drive gear 
if the gear teeth are worn or broken. Be 
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sure to install the correct replacement 
gear. 


THRUST WASHERS, SYNCHRONIZER 
DISCS, BEARING COVERS 


Check the surfaces of all thrust 
washers. Washers scored and/or 
reduced in thickness should be replaced. 

Synchronizer discs scored, burned, 
or warped should be replaced. Bearing 
covers grooved or showing wear from 
the thrust or adjacent bearings should be 
replaced. Check the oil return threads in 
the bearing covers. If the sealing action 
of the threads has been destroyed by 
contact from the input and output 
shafts, replace the covers. 


SYNCHRONIZER BLOCKING RINGS 


Inspect the synchronizer blocking 
rings for widened index slots, rounded 
clutch teeth and smooth internal 
surfaces (must have machined grooves). 
With the blocker ring on the cone, the 
distance between the face of the gear 
must not be less than 0.010 inches. 

Check the synchronizer sleeves for 
free movement on their hubs. Make sure 
the alignment marks (etched marks) are 
properly indexed. 

Replace the seal in the input shaft 
bearing retainer. 

Replace the seals on the cam and 
shafts. 
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SPECIAL SERVICE TOOLS 


GENERAL TORQUE SPECIFICATIONS 


Unless otherwise specified, the following torque ranges are to be used for fitting or fastener diameters as indicated. 


Bolt or Nut Diameter 


Torque Range 


85-115 IN-LBS 
12-17 FT-L8S 
31-42 FT-LBS 
50-70 FT-LBS 
75-105 FT-LBS 


Above Torque Specifications apply to both Fine and Coarse Threads. 


SPECIAL SERVICE TOOLS 


Tool Number 


680-4, CJ85 
Т50Т-100-А 
T59L-100-B 
T53L-200-A 
T57L-800-A 
OTC625-3 
1003,952 

OTC 515 
T58L-701-A 
625-2, 952 
1002-L 

OTC 943 

CJ 950 

P61, 951A, 9308 
938 

943-10, 930-B, 
P61, 938, 1012A 
625, 1013A 
T53T-1175-B 
T53T-1239-A6 
Т571-4220-А4 
T53T-4242-F 
Т571-4621-А, 
T53T-46218 
T53T-4676-B 
T57T-4851-B 
Т647.7000-А 
T7025-H 
T63P-7025-A 
Т84Т.7025-А 
T53T-7065-A 
Т53Т-7065-В 


15707111 
T50T-7140-8 


Remover —Countershaft Rear Bearing 
Impact Hammer- Long 

Impact Hammer—Short 

Handle Adapter- Female 7;—13 
Driver 


Auxiliary Countershaft Rear Bearing Remover 
Gear and Pulley Puller 
Shift Rail Remover 


Countershaft Rear Bearing Puller 
Bearing Cup Pulling Attachment 
Pulling Attachment 


Input Shaft Rear Bearing Inner Race Remover 


Output Shaft Remover 

Input Shaft Bearing Retainer Remover 
Output Shaft Rear Oil Seal Replacer 
Front Bearing Race Replacer 

Input Shaft Remover 


Output Input Shaft Bearing Replacer 


Mainshaft Bearing Replacer 

Drive Pinion Oil Seal Replacer 

Companion Flange Holder 

Input Shaft End Play Support 

Main Shaft Bearing Remover 

Output Shaft Bearing Replacer 

Input Shaft Bearing Puller Adapter 

Main Shaft Rear Bearing Remover 

(4) Speed Transmission Main Drive Gear Bearing and (5) 
Speed Transmission Main Drive Shaft Bearing Replacer 
Cluster Gear Roller Retainer Shaft 

Reverse Idler Shaft Remover 


Bolt or Nut Diameter 


9/16" 
5/8" 
3/4" 
7/8" 
1.0" 


Tool-1175AB 
T52L-7000-GAE 
T64P. 7025-8 


То01-7025-8 
То01-7025-6 


ТБАР-7111-А 
ТӨЗР-7111-А 
Т64Р-7140-А 
Т611-7657-А 


Т57Р.7697-В 
Т57Р-7657-6 
T67P-7341-A 


Tool-3583-J 
T58L-101-A (Use 
with Т50Т-100-А) 
T61T-7111.A 
T53T-4629-A 
T60K-7697-A 


T65T-7000-B 
Tool-7000-DE 
T52L-7000-HAE 


Tool-7025-C 
T64T-7050-A 
TS7T-7140-A 
T58T-7140-A 
T54T-4625-BA 
T65T-4813-A 
T73T-7220-A 


Torque Range 


110-150 FT-LBS 
150-205 FT-LBS 
220-300 ҒТ-1.85 
360-480 ҒТ-185 
540-730 FT-LBS 


Description 
Grease Seal Remover 
Extension Housing Bushing and Seal Removal 
Output Shaft Bearing Remover and 
Replacer 
Rear Main Shaft Bearing Remover 
Main Shaft Bearing Remover and 
Replacer 
Cluster Gear Roller Retainer Shalt 
Cluster Gear Roller Retainer Shalt 
Reverse Idler Shaft Remover 
Transmission Extension Housing Oil 
Seal Replacer 
Extension Housing Bushing 
Replacer 
Extension Housing Bushing 
Replaces 
Shilt Linkage Grommet 
Replacer 
Input Shaft Seal Installer 


Input Shatt Seal Remover 
Countershaft Remover 

Output Shaft Bearing Remover 
Extension Housing Bushing and Seal 
Remover 

Input Shaft End Play Support 
Air Nozzle 

Extension Housing Rear Bearing 
Replacer 

Output Shaft Bearing Remover 
Input Shaft Oil Seal Replacer 
Reverse Idler Shaft Puller 


Pinion Pilot Bearing Remover 
Output Shaft Seal Replacer 
Gear Shift Lever Remover and Installer 


CC1037-C 
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16-11-01 MODEL 3.03 THREE-SPEED TRANSMISSION 16-11-01 


PART 16-11 Ford 3.03 Three-Speed Transmission 


Applies To Bronco, Econoline and F100-250 Trucks 


COMPONENT INDEX COMPONENT INDEX Page 


GEAR SHIFT LINKAGE ADJUSTMENT SPECIFICATIONS 


TRANSMISSION ASSEMBLY 
Assembly 
Description 


GEAR SHIFT TUBE Disassembly 


i Installati 
Installation ation 


Removal 


PARTS REPAIR OR REPLACEMENT 
Countershaft Gear Bearings 
Input Shaft Bearing 
Shift Levers and Seals 
Synchronizers 


DESCRIPTION 


TRANSMISSION 


The 3.03 three-speed transmission 
(Fig. 1) is available in the F-100-250- 
Series, Econoline and Bronco vehicles. 

A transmission service identification 
tag is located on the right front side of 
the case (Fig. 2). The tag will show the 
transmission model and service 
identification code (when required). The 
second line will show the transmission 
serial number. 

The transmission is of the fully 
synchronized type with all gears except 
the reverse gear and sleeve being in 
constant mesh. All forward speed 
changes are accomplished with 


synchronizer sleeves. The synchronizers C1838-B 
permit quicker shifts, greatly reduce 

gear clash and permit down-shifting FIG. 1 Three-Speed Transmission 
from high to intermediate between 40- (Short Extension Housing) 


15 mph and from intermediate to low 
below 20 mph. 
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MODEL SUFFIX SERVICE IDENTIFICATION CODE 


BUILD CODE: YEAR MONTH SERIAL NUMBER 


FIG. 2 Transmission Identification Tag 


C2102-B 


ADJUSTMENTS 


GEAR SHIFT LINKAGE 


F-100-250 


Refer to Figure 4 for adjustment 
instructions. 


BRONCO 


Refer to Figure 5 for adjustment 
instructions. 


ECONOLINE 


Refer to Figures 3 and 6 for 
adjustment instructions. 


STEERING COLUMN 


SHIFT LEVERS 


1/4” Gouge Pin 


С 1790-С 


FIG. 3 Gauge Pin Installation—Econoline 
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C80A -7341-A 
INSULATOR 


LINKAGE ADJUSTMENT PROCEDURE 

1. INSTALL GAUGE PIN. 

2. LOOSEN NUTS А AND B AND SET TRANS- 
MISSION LEVERS IN NEUTRAL DETENTS. 

3. TIGHTEN NUTS А AND B TO 12-18 FT.-LB 

5. REMOVE GAUGE PIN. 

6. CHECK LINKAGE OPERATION. 

NOTE: ALWAYS USE NEW 379620-52 

RETAINING RINGS AND C80A-7341-A 

INSULATORS WHEN MAKING 


TRANSMISSION CONTROL 
ATTACHMENTS, 


379620-S2 
RETAINING 
RING 


NZ 
С? 


АХ л 
N 
т 


42 


` Z 


Tee. C2588-B 


DO NOT PUSH ROD INTO INSULATOR Q. 
BEYOND SNAP-IN POINT. 


“ea. 
FIG. 4 Gearshift Linkage Adjustment—F- 100-250 


C80A~7341-A 
INSULATOR 


LINKAGE ADJUSTMENT PROCEDURE 

1. INSTALL GAUGE PIN. 

2. LOOSEN NUTS A AND B AND SET TRANS: 
MISSION LEVERS IN NEUTRAL DETENTS 

. TIGHTEN NUTS А AND B TO 12-18 FT -LB 

+ REMOVE GAUGE PIN 

* CHECK LINKAGE OPERATION 


Ло» 


МОТЕ: ALWAYS USE МЕУ 379620-52 
RETAINING RINGS AND C80A.7341-A 
INSULATORS WHEN MAKING 
ATTACHMENTS. 


GAGE PIN 


379620-52 
RETAINING RING 


a 
— — : 
DO NOT PUSH ROD INTO INSULATOR NUT AND WASHER 
BEYOND SNAP-IN POINT. ASSEMBLY С2590-В 


FIG. 5 Gearshift Linkage Adiustment—Bronco 
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379620-52 
RETAINING RING 


2% 


LINKAGE ADJUSTMENT PROCEDURE 

1. INSTALL GAUGE PIN. 

2. LOOSEN NUTS A AND B AND SET TRANS- 
MISSION LEVERS IN NEUTRAL DETENTS 

3. TIGHTEN NUTS A AND B TO 12-18 FT.-LB 

Ü 4. REMOVE GAUGE PIN 

5. CHECK LINKAGE OPERATION 


GAUGE PIN 


C80A —7341-A 
INSULATOR 


Eo 


NOTE: ALWAYS USE NEW 379620-52 
RETAINING RINGS AND СВОА-7341-А 
INSULATORS WHEN MAKING 
ATTACHMENTS. 


GROMMET 
382494.5 


DO NOT PUSH RODS INTO INSULATOR 
BEYOND SNAP-IN POINT. 


RING 
97477-52 


2 


FIG. 6 Gearshift Linkage Adjustment—Econoline 


C2589.B 


REMOVAL AND INSTALLATION 


GEAR SHIFT TUBE 


column lever retainer and remove 
the retainer from the column. 


SEEERING COLUMN 


ECONOLINE Loosen the steering column-to- SHIFT TUBE 7209 
Removal ae panel clamp attaching Шей ШТ 
М А 55. т 
L Disconnect the horn and turn signal 8. Remove the snap ring from he CROSS -OVER 
wires. Remove the steering wheel. steering shaft upper bearing. SLEEVE 7336 
2. Fold the floor mat back, remove the 9. Pull the steering column up just 
— column floor ee enough to disengage the shift tube at 
retaining screws, the steering the upper end of the column. Lift the 
column floor cover and position the shift tube:out of the vehicle. 
rubber weather seal Е of э 10. Remove the lock screw from the 
9» Remove: the selector lever roll pin shift tube and align the slot in the 
шй — ET selector lever at cross-over sleeve with the cross-over 
А іп. 
% Working under the hood, PRSE 11. Remove the cross-over pin from the STEERING COLUMN 
the iege Dx i shift lever retaining bracket and ciet qm LOWER BRACKET 
x $ racket. 
НЫҢ has c ee the shift 12. Remove the cross-over sleeve, shift FIG. 7 Shift Tube and 
6 Workin inside the vehicle remove levers, spring washer and bushings ителе 
` фе Ate bolts retaining the shift from the shift lever retaining bracket | | 
; (Fig. 8). over sleeve, two bushings and spring 
lever bracket to the steering зеге ^ Installation washer as a sub-assembly (Fig. 8). 
Л, Remove the clamp bolt and five portion of the shift lever retaining lever retaining bracket. Insert shift 
š $ : bracket (shift lever side). tube through shift, lever retaining 
attaching bolts from the steering 2. Assemble the two shift levers, cross- bracket and the sub-assembled 
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parts, positioning spring washer 
from inside shift lever bracket hole. 

4. Align the cross-over pin hole in the 
shift tube with the hole in the cross- 
over sleeve and the notches in the 
shift levers. Insert the cross-over 
pin. 

5. Rotate the cross-over sleeve so that 
the lock screw hole in the shift tube 
is aligned with the notch in the 
cross-over sleeve. Insert the lock 
screw into hole and tighten. This 
will keep the cross-over pin in 
position. 

6. Position the shift tube on the 
steering column. Lift the column up 
just enough to fit the shift tube into 
its seat in the column upper flange. 
Slide the column back into position 
and install the snap ring (bevel side 
up) on the steering shaft upper 
bearing. 

7. Position the lower end of the tube in 
the steering column lower bracket. 
Install the three bolts attaching the 
shift lever retaining bracket to the 
steering column lower bracket. 

8. Position the rubber weather seal and 
the steering column lower retainer 
on the floor pan and install the 
clamp bolts and the five retaining 
bolts. Do not tighten the retaining 
bolts at this time. 

9. Check for free rotation of the 
steering shaft. Torque the steering 


UPPER SHIFT 


LEVER-7303 Жы. 


CROSS-OVER 
SLEEVE -7336 


LOWER SHIFT 
LEVER-7302 


BUSHING 
SPRING WASHER 


BUSHING 


column lower retaining attaching 
bolts to specification. Tighten the 
steering column-to-instrument panel 
clamp attaching bolts. 

10. Connect the shift rods to the shift 
levers. 

11. Install the windshield washer 
reservoir. 

12. Position the selector lever in its 
socket and install the roll pin. 

13. Install the steering wheel and 
connect the horn and turn signal 
wires. Check the operation of the 
horn and turn signals. 

14. Adjust the shift linkage as outlined 
in this section. 


COLUMN-MOUNTED SHIFT LINKAGE 
GROMMET 


Removal 

The column-mounted shift lever 
assembly incorporates an oil 
impregnated plastic grommet in the end 
of each lever arm. А special tool (Fig. 9) 
is required to install the grommet in the 
shift lever, and to install the shift linkage 
rod into the grommet. Remove and 
install the grommet as follows: 


1. Place the lower jaw of the tool 
between the shift lever and the shift 
rod. Position the stop pin against the 
end of the shift rod (Fig. 9) and force 
the rod out of the grommet. Remove 
the grommet from the shift lever by 
cutting off the large shoulder with a 


BRACKET -7348 


FIG. 8 Shift Levers Disassembled Econoline 


SHIFT TUBE 7209 


sharp knife. The grommet must be 
removed from the shift lever and a 
new one installed each time the rod 
is disconnected. 

Installation 

1. Before installing a new grommet, 
adjust the stop pin as necessary to 
properly install the grommet and 
coat the outside of the grommet with 
lubricant. Then, place the grommet 
on the stop pin and force it into the 
shift lever hole. Turn the grommet 
several times to be sure it is properly 
seated. 

2. Readjust the stop pin to a length 
which is sufficient to install the shift 
rod into the grommet (Fig. 9). If the 
pin height is not adjusted, the shift 
rod may be pushed too far through 
the grommet, causing damage to the 
grommet retaining lip. 

3. With the pin height properly 
adjusted, position the shift rod on 
the tool and force the rod into the 
grommet until the groove in the rod 
seats on the inner retaining lip of the 
grommet. 


TRANSMISSION 
F-100-250 


Removal 

1. Raise the vehicle and position safety 
stands. Support the engine with a 
jack and wood block placed under 
the oil pan. 


С1775-В 
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2. Drain the transmission lubricant by 
removing the lower extension 
housing-to-transmission bolt. 

3. Position a transmission jack under 
the transmission. 

4. Disconnect the gear shift linkage at 
the transmission. 

5. Ifthe vehicle has a four-wheel drive, 
remove the transfer case shift lever 
bracket from the transmission. 

6. Disconnect the speedometer cable. 

7. Disconnect the T.R.S. switch wire if 
so equipped. 

8. Disconnect the drive shaft from the 
transmission as detailed in Group 
15. 

9. Raise the transmission if necessary 
and remove the rear support (Figs. 
10 and 11). 

10. Remove the transmission-to-clutch 
housing attaching bolts. 

11. Move the transmission to the rear 
until the input shaft clears the clutch 
housing and lower the transmission. 

Do not depress the clutch pedal 
while the transmission is removed. 

Installation 
Before installing the transmission, 

apply a light film of lubricant (СІА2- 
19590-B) to the release bearing inner 
hub surfaces, release lever fulcrum and 
fork and the transmission front bearing 
retainer. Exercise care to avoid 
contaminating the clutch disc with 
excessive grease. 


STOP PIN 


GROMMET 


CONTROL ROD REMOVAL 


GROMMET 


1. Place the transmission on a 
transmission jack. Raise the 
transmission until the input shaft 
splines are in line with the clutch 
disc splines. The clutch release 
bearing and hub must be properly 
positioned in the release lever fork. 


2. Install a guide stud in each lower 


clutch housing-to-transmission case 
mounting bolt and align the splines 
on the input shaft with the splines on 
the clutch disc. 


3. Slide the transmission forward on 


the guide studs until it contacts the 
clutch housing. 


4. Install the two transmission to 


flywheel housing upper mounting 
bolts and nuts. Remove the two 
guide studs and install the lower 
mounting bolts. Torque the four 
mounting bolts to specifications. 
Install the rear support and torque 
the attaching bolts and nuts to 
specifications (Figs. 10 and 11). 
Remove the transmission jack and 
engine jack. 


5. Connect the speedometer cable and 


the driven gear. 


6. Connect the T.R.S. switch wire if so 


equipped. 


7. Install the drive shaft as detailed in 


Group 15. 


8. Connect each shift rod to its 


respective lever on the transmission. 


9. If the vehicle is equipped with four- 
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FIG. 9 Removing or Installing Shift Linkage Grommet 


wheel drive, install the four wheel 
drive shaft bracket and torque the 
bolts to specifications. 

10. Fill the transmission to the proper 
level with an approved lubricant. 
11. Adjust the clutch pedal free travel 

and shift linkage as required. 


ECONOLINE 


Removal 

1. Raise the vehicle on a hoist and 
drain the lubricant from the 
transmission by removing the lower 
extension housing-to-transmission 
bolt. 

2. Disconnect the drive shaft from the 
flange at the transmission. Secure 
the front end of the drive shaft out of 
the way with lock wire. 

3. Disconnect the speedometer cable 
from the extension housing and 
disconnect the gear shift rods from 
the transmission shift levers. 

4. Disconnect the T.R.S. switch wire if 
so equipped. 

5. Position a transmission jack under 
the transmission. Secure the 
transmission to the jack. 

6. Raise the transmission slightly and 
remove the four bolts retaining the 
transmission support crossmember 
to the frame side rails. Remove the 
bolt retaining the transmission 
extension housing to the 
crossmember. 
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7. 
8. 


9. 


Remove the four transmission-to- 
flywheel housing bolts. 

Position engine support bar (Tool 
T65E-6000-J) to the frame (Fig. 12). 
Lower the transmission. 


Installation 


l. 


10. 


Make certain that the machined 
surfaces of the transmission case and 
the flywheel housing are free of dirt, 
paint and burrs. 

Install a guide pin in each lower 
mounting bolt hole. 

Start the input shaft through the 
release bearing. Align the splines on 
the input shaft with the splines in the 
clutch disc. Move the transmission 
forward on the guide pins until the 
input shaft pilot enters the bearing 
or bushing in the crankshaft. If the 
transmission front bearing retainer 
binds up on the clutch release 
bearing hub, work the release 
bearing lever until the hub slides 
onto the transmission front bearing 
retainer. Install the two 
transmission-to-flywheel housing 
upper mounting bolts and lock 
washers. Remove the two guide pins 
and install the lower mounting bolts 
and lock washers. Torque the four 
mounting bolts to specifications. 
Raise the jack slightly and remove 
the engine support bar. 

Position the support crossmember 
on the frame side rails and install the 
retaining bolts. Install the extension 
housing-to-crossmember retaining 
bolt. Torque all retaining bolts to 
specification. 

Connect the gear shift rods and the 
speedometer cable. 

Connect the T.R.S. switch if so 
equipped. 

Install the drive shaft and torque the 
attaching bolts to specification. 

Fill the transmission to the bottom 
of the filler hole with the 
recommended lubricant. 

Adjust the clutch pedal free travel 
and shift linkage as required. 


BRONCO 
Removal 


1. 
2. 


3. 
4. 


Shift the transfer case into neutral. 
Remove the bolts attaching the fan 
shroud to the radiator support. 
Raise the vehicle on a hoist. 
Support the transfer case shield with 
a jack and remove the bolts that 
attach the shield to the frame side 
rails. Remove the shield. 

Drain the transmission and transfer 
case lubricant. To drain the 
transmission lubricant, remove the 
lower extension housing-to- 
transmission bolt. 


INSULATOR 6038 


TRANSMISSION 


55-65 FT-LB 


18-24 FT-LB 


C 2706-A 
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10. 
11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


Disconnect the front and rear drive 
shafts at the transfer case. (Fig. 13). 
Disconnect the speedometer cable at 
the transfer case. 

Disconnect the T.R.S. switch if so 
equipped. 

Disconnect the shift rods from the 
transmission. shift levers. Place the 
first-reverse gear shift lever into the 
first gear position and insert the 
fabricated tool (Fig. 14). This tool 
will prevent the input shaft roller 
bearings from dropping into the 
transmission case when separating 
the transfer case from the 
transmission and output shaft. 
Support the engine with a jack. 
Remove two cotter pins, bolts, 
washers, plate and insulators that 
secure the crossmember to the 
transfer case adapter. 

Remove the crossmember-to-frame 
side support attaching bolts. 
Position a transmission jack under 
the transfer case. Raise the 
transmission and transfer case and 
remove the upper insulators from 
the crossmember. Remove the 
crossmember. 

Roll back the boot enclosing the 
transfer case shift linkage. Remove 
the threaded cap holding the shift 
lever assembly to the shift bracket. 
Remove the shift lever assembly. 
Remove the two lower bolts 
attaching the transmission to the 
flywheel housing. 

Reposition the transmission jack 
under the transmission and secure 
with the chain. 

Remove the two upper bolts 
securing the transmission to the 
flywheel housing. Move the 
transmission and transfer case 
rearward and downward out of the 
vehicle. 

Move the assembly to a bench and 
remove the transfer  case-to- 


transmission attaching bolts. 


19. Slide the transmission assembly off 


the transfer case. 


Installation 


l. 


11. 


Position transfer case to 
transmission, apply C9AZ-19554-A 
sealer to bolt threads and install 
attaching bolts. Torque bolts to 
specifications. 

Position the transmission and 
transfer case on a transmission jack 
and secure with the safety chain. 
Raise the transmission and transfer 
case assembly into position and 
install the transmission case to the 
flywheel housing. 

Install the two upper and two lower 
transmission attaching bolts and 
torque to specifications. 

Position the transfer case shift lever 
and install the threaded cap to the 
shift bracket. Reposition the rubber 
boot. 

Raise the transmission and transfer 
case high enough to provide 
clearance for installing the 
crossmember. Position the upper 
insulators to the crossmember and 
install the crossmember-to-frame 
side support attaching bolts. Torque 
to specifications (Fig. 13). 

Align the bolt holes in the transfer 
case adapter with those in the 
crossmember, then lower the 
transmission and remove the jack. 
Install the crossmember-to-transfer 
case adapter bolts, nuts, insulators, 
plates and washers. Torque the nuts 
to specifications (Fig. 13). Secure the 
nuts with cotter pins. 

Remove the engine jack. 


. Remove the fabricated tool and 


connect each shift rod to its 
respective lever on the transmission. 
Refer to Part 16-11 for rod 
adjustment instructions. 

Connect the speedometer cable. 
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FIG. 12 
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Instolling Engine Support 
Bar—Econoline 


12. Connect the T.R.S. switch if so 
equipped. 

13. Install the rear axle drive shaft to the 
transfer case. Torque the attaching 
bolts to specifications (Fig. 13). 

14. Install the front wheel drive shaft to 
the transfer case. Torque the 
attaching bolts to specifications 
(Fig. 13). 

15. Fill the transmission and transfer 
case to the bottom of the filler hole 
with the recommended lubricant. 

16. Position the transfer case shield to 
the frame side rails and install the 
attaching bolts. 

17. Lower the vehicle. 

18. Install the fan shroud. 

19. Check transfer case operation. 
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FIG. 14 Removing or Installing Transfer Case—Bronco-Manual Transmission 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Disassembly 


l. 


Mount the transmission in a holding 
fixture and drain the lubricant by 
removing the lower extension 
housing bolt. 

Remove the capscrews that attach 
the cover to the case. Remove the 
cover and the gasket (Fig. 11) from 
the case. 

Remove a long spring that retains 
the detent plug in the case (Fig. 20). 
Remove the detent plug with a 
small magnet. 

Remove the capscrews and lock 
washers that attach the extension 
housing to the case. Remove 
extension and gasket from the case. 
Remove the capscrews and lock 
washers that attach the front bearing 
retainer to the case. Remove the 
front bearing retainer and gasket 
from the case. 

Remove the lubricant filler plug 
from the right side of the case. 
Working through the plug opening, 


7. Hold the countershaft gear with a 
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FIG. 15 Transmission Case and Related Parts 


drive the roll pin out of the case and 
countershaft with 1/4 inch punch 
(Fig. 16). 


17 push the countershaft out the rear 

of the case. 

The countershaft (cluster) gear and 
thrust washers (Fig. 13) can now be 


hook and with the tool shown in Fig lowered to the bottom of the case. 
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Remove the countershaft from the rear 
of the case. 


8. 


10. 


11. 


12. 


13. 


14. 


15. 


Remove the snap ring that secures 
the speedometer drive gear on the 
output shaft. Slide the speedometer 
drive gear off the shaft. Remove the 
speedometer drive gear lock ball 
from the shaft. 

Remove the snap ring that retains 
the output shaft bearing on the shaft. 
Remove the bearing from the case 
and shaft as shown in Fig. 18. 
Place both shift levers in the neutral 
(center) position. 

Remove the set screw that secures 
the first and reverse shift fork to the 
shift rail. Slide the first and reverse 
shift rail out through the rear of the 
case. 

Slide the first and reverse 
synchronizer forward as far as 
possible, and rotate the first and 
reverse shift fork upward. Then lift 
it from the case. 

Move the second and third-speed 
shift fork to the second-speed 
position to gain access to the set 
screw. Remove the set screw from 
the fork. Rotate the shift rail 90 
degrees as shown in Fig. 19. 

Lift the interlock plug (Fig. 20) from 
the case with a magnet. 

Tap on the inner end of the second 
and third-speed shift rail to remove 
the expansion plug (Fig. 20) from 
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FIG. 16 Removing Countershaft 
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FIG. 17 Removing Countershaft 


16. 


17; 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


the front of (һе case. Remove (һе 
shift rail. 

Remove the second and third-speed 
shift rail detent plug and spring from 
the detent bore. 

Pull the input gear and shaft from 
the case. 

Rotate the second and third-speed 
shift fork upward, and lift it from the 
case. 

Carefully lift the output shaft 
assembly out through the top of the 
case. 

Lift the reverse idler gear and two 
thrust washers (Fig. 21) from the 
case. Lift the countershaft gear, 
thrust washer, and dummy shaft 
from the case. 

Remove the snap ring from the front 
of the output shaft, and slide the 
synchronizer and the second-speed 
gear (Fig. 22) off the shaft. 
Remove the next snap ring and 
tabbed thrust washer from the 
output shaft. Then slide the first 
gear and blocking ring off the shaft. 
Remove the next snap ring from the 
output shaft. The first and reverse 
synchronizer hub is a press fit on the 
output shaft. To eliminate the 
possibility of damaging the 
synchronizer assembly, remove the 
synchronizer hub using an Arbor 
Press as shown in Fig. 23. Do not 
attempt to remove or install the hub 
by hammering or prying. 

Do not remove the T.R.S. switch 
from the case, if so equipped, unless 
the switch is damaged, Removal of 
the switch will damage the plastic 
sealing tape. 


Assembly 


це 


Coat the reverse іШег gear thrust 
surfaces in the case with a thin film 
of lubricant and position the two 
thrust washers in place. 

Position the reverse idler gear and 
shaft in place. Align the gear bore 
and thrust washers with the case 
bores and install the reverse idler 
shaft. 

Measure the reverse idler gear end 
play with a feeler gauge. End play 
Should be within specification. If the 
end play is not within specification, 
replace the thrust washers. If the 
end play is within limits, leave the 
reverse idler gear installed. 
Lubricate the output shaft splines 
and machined surfaces with 
transmission lubricant. 

The first and reverse synchronizer 
hub is a press fit on the output shaft. 
To eliminate the possibility of 
damaging the synchronizer 
assembly, install the synchronizer 
hub with the teeth end of the gear 


10. 


11. 


12. 


13. 


facing toward the rear of the shaft, 
using an Arbor Press as shown in 
Fig. 23. Do not attempt to remove or 
install the hub by hammering or 
prying. 

Place the blocking ring on the 
tapered machined surface of the first 
gear. 

Slide the first gear onto the output 
shaft with the blocking ring toward 
the rear of the shaft. Rotate the gear 
as necessary to engage the three 
notches in the blocking ring with the 
synchronizer inserts. Secure the first 
gear with the thrust washer and snap 
ring. 

Slide the blocking ring onto the 
tapered machined surface of the 
second gear. Slide the second gear 
with blocking ring and the second 
and third gear synchronizer onto the 
mainshaft. The tapered machined 
surface of the second gear must be 
toward the front of the shaft. Make 
sure that the notches in the blocking 
ring engage the synchronizer inserts. 
Secure the synchronizer with a snap 
ring. 

Coat the bore of the input shaft and 
gear with a thin film of grease. A 
thick film of grease will plug the 
lubricant holes and prevent 
lubrication to the bearings. Install 
the 15 bearings (Fig. 26) in the bore. 
Install the input shaft through the 
front of the transmission. Install the 
snap ring in the bearing groove. 
Position the output shaft assembly 
in the case. Position the second and 
third-speed shift fork on the second 
and third-speed synchronizer. 

Place a detent plug spring and a plug 
in the case (Fig. 20). Place the 
second and third-speed 
synchronizer in the second-speed 
position (toward rear of 
transmission). Align the fork and 
install the second and third-speed 
shift rail. It will be necessary to 
depress the detent plug to enter the 
rail in the bore. Move the rail inward 
until the detent plug engages the 
forward notch (second-speed 
position). 

Secure the fork to the shaft with the 
set screw. Move the synchronizer to 
the neutral position. 


. Install the interlock plug in the case. 


If the second and third-speed shift 
rail is in the neutral position, the top 
of the interlock will be slightly lower 
than the surface of the first and 
reverse shift rail bore. 


. Move the first and reverse 


synchronizer forward to the first- 
speed position. Place the first and 
reverse shift fork in the groove of the 
first and reverse synchronizer. 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


Rotate the fork into position апа 
install the first and reverse shift rail. 
Move the rail inward until the center 
notch (neutral) is aligned with the 
detent bore. Secure the fork to the 
shaft with the set screw. 


. Install a new shift rail expansion 


plug in the front of the case. 


. Hold the input shaft and blocking 


ring in position. Then move the 
output shaft forward to seat the pilot 
in the roller bearings of the input 
gear. 

Tap the input gear bearing into place 
in the case while holding the output 
shaft to prevent the roller bearings 
from dropping. Install the front 
bearing retainer and new gasket 
making sure that the oil return slot 
is at the bottom of the case. Install 
and torque the attaching screws to 
specification. 

Install the large snap ring on the rear 
bearing. Place the bearing on the 
output shaft with the snap ring end 
toward the rear of the shaft. Press 
the bearing into place with the tool 
shown in Fig. 20. Secure the bearing 
to the shaft with a snap ring. 

Hold the speedometer drive gear 
lock ball in the detent and slide the 
speedometer drive gear into place. 
Secure the gear with a snap ring. 
Place the transmission in the vertical 
position. Working through the drain 
hole in the bottom of the case, align 
the bore of the countershaft gear and 
the thrust washers with the bore of 
the case with a screwdriver. 
Working from the rear of the case, 
push the dummy shaft out of the 
countershaft gear with the 
countershaft. Before the 
countershaft is completely inserted 
in the bore, make sure that the hole 
that accommodates the roll pin is 
aligned with the hole in the case. 
Drive the shaft into place and install 
the roll pin. 

Coat a new extension housing gasket 
with sealer and position it on the 
case. 

Install lock washers on the five 
attaching screws. Dip the threads of 
the capscrews in the sealer. Secure 
the housing to the case and torque 
the capscrews to specification. 
Place the transmission in gear. Pour 
lubricant over the entire gear train 
while rotating the input or output 
shaft. 

Install the remaining detent plug in 
the case. Install the long spring 
(which is retained by the case) to 
secure the detent plug. Install a new 
T.R.S. switch, if required. Torque 
the switch to specifications. 


27. Coat a new cover gasket (Fig. 15) 


with sealer. Secure the cover with 
capscrews. Attach the T.R.S. switch 
wire clip with the left front 
capscrew. Torque the screws to 
specification. 


28. Check the operation of the 
transmission in all of the gear 
positions. 

SUB-ASSEMBLIES 


SHIFT LEVERS AND SEALS 


1. 


FIG. 19 Rotating Second and third-Speed Shift Rail 


Remove the nut, lock washer, and 
flat washer that secure each shift 
lever (Fig. 25) to the lever and shaft 
in the transmission case. Lift the 
levers off the shaft. Slide each lever 
and shaft out of the case. Discard the 
O-ring from each shaft. 
Lubricate the new seals with 
transmission lubricant and install 
them on the shafts. 

Install the lever and shafts in the 
case. 


Tool—T63P-7025-A 
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Clamp Block 


4. Position a shift lever on each shaft 


and secure them with a flat washer, 
lock washer, and nut. 


INPUT SHAFT BEARING 


1. 


Remove the snap ring securing the 
input shaft bearing (Fig. 26), and 
press the input shaft out of the 
bearing. 

Press the input shaft bearing onto 
the input shaft with the tool shown 
in Fig. 27 and install the snap ring 
on the shaft. 


SYNCHRONIZERS 


I 


Punch or etch alignment marks on 
the hub of the synchronizer before 
disassembly. Push the synchronizer 
hub from each synchronizer sleeve. 
Separate the inserts and insert 
springs from the hubs. Do not mix 
the parts from the second and third- 
speed synchronizer with the first 
and reverse synchronizer (Figs. 28 
and 29). 
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3. Install the insert spring in the hub of 
the first and reverse synchronizer. 
Make sure that the spring covers all 
the insert grooves. Start the hub on 
the sleeve, making sure that the 
alignment marks are properly 
indexed. Position the three inserts in 
the hub, making sure that the small 
end is on the inside of the hub. Slide 
the sleeve and reverse gear onto the 
hub. 

4. Install one insert spring (Fig. 30) 
into a groove of the second and 
third-speed synchronizer hub, 
making sure that all three insert 
slots are fully covered. With the 
alignment marks on the hub and 
sleeve aligned, start the hub into the 
Sleeve. Place the three inserts on top 
of the retaining spring and push the 
assembly together. Install the 
remaining insert spring so that the 
spring ends cover the same slot as 
does the other spring. Do not 
stagger the springs. Place a 
synchronizer blocking ring on each 
end of the synchronizer sleeve. 


COUNTERSHAFT GEAR BEARINGS 


1. Remove the dummy shaft, fifty 
needle bearings, and the two bearing 
retainer washers from the 
countershaft gear (Fig. 31). 

2. Coat the bore in each end of the 
countershaft gear with grease. 

3. Hold the dummy shaft in the gear 
and install the twenty-five needle 
bearings and a retainer washer in 
each end of the gear. 

4. Position the countershaft gear, 
dummy shaft, and needle bearings in 
the case. 

5. Place the case in a vertical position. 
Align the gear bore and the thrust 
washers with the bores in the case 
and install the countershaft. 

6. Place the case in a horizontal 
position and check the countershaft 
gear end play with a feeler gauge. 
The end play should be within 
specification. If not within 
specification, replace the thrust 
washers. 

7. After establishing the correct end 
play, install the dummy shaft in the 
countershaft gear and allow the gear 
to remain at the bottom of the case 
until the output and input shafts 
have been installed. 
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FIG. 20 Shift Rails and Forks Disassembled 
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FIG. 22 Output Shaft Disassembled 
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FIG. 23 Removing and Installing First and Reverse Synchronizer 
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FIG. 29 Second and Third Synchronizer Disassembled 
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FIG. 30 First and Reverse Synchronizer Insert Spring Installation 
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Torque (Feb) | Item Torque (Ft-Lbs) 
Input Shaft Gear Bearing Retainer to Transmission Case | 30-36 | Gear Shift Lever to Cam & Shaft Assembly Lock Nuts 18-23 
Transmission to Flywheel Housing 37-42 | U-Joint Flange to Output Shaft 60-80 
Transmission Cover to Transmission Case 14-19 Filler Plug 10-20 
Speedometer Cable Retainer to Transmission Extension 3-4.5 | Shifter Fork Set Screw 10-18 | 
Transmission Extension to Transmission Case 42-50 T.R.S. Switch Plug to Case 15-20 
Flywheel Housing to Engine 


CC1039C 


16-13-01 


WARNER T-87G THREE-SPEED TRANSMISSION 


16-13-01 


PART 16-13 Warner T87G Three Speed 


Transmission 


SHIFT LINKAGE 


TRANSMISSION COMPLETE 


DESCRIPTION 


TRANSMISSION 


This three-speed heavy duty 
transmission incorporates both helical 
cut and spur gears (Fig. 1). A blocking- 
ring type synchronizer is used to shift 
the second and third-speed gears. Spur 


Adjustments ...................... 
Assembly .................... 
Cleaning and Inspection ......... 
Description ................... 
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Applies To P-350-400 and 500 
COMPONENT INDEX COMPONENT INDEX 


TRANSMISSION COMPLETE - Contd. 

Disassembly .... 
Installation ..... 
Removal ....... 


13-04 


13-05 
Part 10 


tooth gears are used for the low and 
reverse gears. Helical cut gears are used 
for second and third-speed gears. Ball 
bearings support the input shaft and the 
output shaft. Roller bearings, located in 
the input shaft, support the front end of 
the output shaft. The cluster gear is also 
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mounted оп гоПег bearings. АП gears 
апа bearings аге splash lubricated Бу ой 
іп the transmission case. Тһе housing 
assembly, mounted on the top of the 
case, incorporates the remote control 
shift mechanism (Fig. 2). 
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FIG. 1 Model T-87G Three-Speed Heavy Duty Transmission 
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FIG. 2 Model T-87G Gear Shift Housing 
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FIG. 3 Gear Shift Linkage Adjustment—P-Series 
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ADJUSTMENTS 


GEAR SHIFT LINKAGE 


l. 


Check the operation of the gear shift 
linkage for smooth cross-over 
operation. 

To adjust the gear shift linkage, 
move the selector lever to the neutral 


position. Refer to Fig. 3 for correct 
position of the lever and neutral 
specifications. 

3. If the selector lever position must be 
changed, disconnect the adjustable 
rods at the transmission. 

4. Position the sleeves on the rods so 


REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 


1. 


Raise the vehicle and position safety 
stands. Drain and discard the 
transmission lubricant. Position a 
transmission jack under the 
transmission, and disconnect the 
speedometer cable. 

Disconnect the gear shift linkage at 
the transmission. 

If the vehicle is equipped with a 
band-type parking brake, disconnect 
the brake cable clevis at the cam. 
Remove the brake conduit clamp. 
Remove the front U-joint flange 
attaching bolts. Remove the bolts 
that attach the coupling shaft center 
support to the crossmember and 
wire the coupling shaft and drive 
shaft to one side. 

Remove the transmission attaching 
bolts, and install guide studs. 


6. Move the transmission to the rear 
until the input shaft clears the clutch 
housing, then lower the 
transmission. 


Installation 


Before installing the transmission, 
apply a light film of lubricant (CIAZ- 
19590-B) to the clutch disc splines, 
release bearing inner hub surfaces, 
release lever fulcrum and fork, and the 
transmission front bearing retainer. 
Care must be exercised to avoid 
excessive grease contaminating the 
clutch disc. 

1. Placethe transmission on a jack, and 
raise the transmission until the input 
shaft splines are aligned with the 
clutch disc splines. The clutch 
release bearing and hub must be 
properly positioned in the release 
lever fork. 

2. Install guide studs in the two lower 
tapped holes in the clutch housing 


that the ends enter the levers freely. 
Connect the rods. 

5. Move the gear shift lever through all 
shift pattern positions as a final 
check for smooth operation. 


and slide the transmission forward 
on the guide studs until it contacts 
the clutch housing. It may be 
necessary to place the transmission 
in gear and rotate the output shaft to 
engage the clutch splines with the 
input shaft. Install the two upper 
attaching bolts and nuts, and torque 
them to specifications. Remove the 
guide pins and install the lower 
bolts. 

3. Connect the speedometer cable and 
driven gear and parking brake clevis. 
Install the brake cable conduit 
clamp, and shift linkage. 

4. Install the bolts attaching the 
coupling shaft center support to the 
crossmember. Torque the bolts to 
specifications. 

5. Install the bolts attaching the front 
U-joint flange to the transmission 
output shaft flange. Torque the bolts 
and nuts to specifications. 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 

Disassembly 

1. Mount the transmission in an 
overhaul stand. 

2. Remove the gear shift housing and 
the gasket from the case. 

3. Lock the output shaft by shifting the 
transmission into two gears. 
Remove the output shaft nut and 
washer, and the parking brake 
anchor and bracket. 

4. Remove the parking brake band 
assembly, the brake drum, and the 
flange as an assembly. 

5. Remove the output shaft bearing 


retainer, speedometer driving gear, 
and spacer. 

6. Remove the countershaft and 
reverse idler shaft retainer (Fig. 1). 

7. Drive the countershaft out through 
the rear of the case. 

8. Pull the output shaft bearing with 
the tool shown in Fig. 4. 

9. Remove the input shaft bearing 
retainer and gasket. Tap the input 
shaft and bearing as far forward as 
they will go. 

10. Remove the output shaft assembly 
from the case. Slide the low and 
reverse sliding gear off the end of the 
output shaft (Fig. 1). Remove the 
snap ring and then remove the 


synchronizer assembly and 
intermediate gear from the output 
shaft. 

11. Remove the snap ring from the input 
shaft bearing outer race. Tap the 
input shaft bearing outer race 
toward the rear until it clears the 
case. Remove the shaft and bearing. 
If the input shaft bearing is to be 

replaced, press the old bearing off. 

When the new bearing is pressed on, 

make sure the baffle at the rear of the 

bearing does not rub the bearing outer 
race. Install the thickest bearing 
retaining snap ring that will fit. Snap 
rings are available in the following 
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thicknesses: 0.094, 0.097, 0.100, 0.103 

inch. 

12. Pull the reverse idler shaft with Tool 
T50T-7140-B. 

13. Remove the reverse idler gear and 
the cluster gear from the case. 

14. If repair is necessary on the gear 
shift housing, remove the nuts and 
flat washers from the inner ends of 
the shift lever assemblies (Fig. 2). 
Tap the inner ends of the levers until 
the shifter cams are forced off the 
shafts. 

15. Raise the cams slowly and remove 
the shaft lock plunger springs and 
balls. Slide the plunger out of the 
bore in the housing. Remove the 
snap rings which retain the shifter 
forks in the cams, and remove the 
forks. Remove the shift lever oil 
seals from the housing. 

16. Clean and inspect the parts as 
outlined in Part 16-10. 


Assembly 


1. Position the reverse idler gear in the 
transmission case, and position the 
reverse idler shaft. 

2. Drive the reverse idler shaft into the 
case until the inner edge of the 
retainer notch in the shaft is 1/16 
inch from the rear face of the case. 

3. Install the spacer and the two 
countershaft bearings in the cluster 
gear. Coat the thrust washer and the 
thrust plates with enough grease to 
hold them in position on the ends of 
the cluster gear. 

4. Install the cluster gear front thrust 
washer, with the washer tip hooked 
into the groove on the inside of the 
case. Position the cluster gear 
assembly in the case, with the larger 
gear toward the front. Temporarily 
install the countershaft, and check 
the cluster gear end play. Change 
the thrust washers as required to 
obtain 0.006 to 0.020 inch end play. 
Remove the countershaft. 

5. Slide the intermediate gear onto the 
front end of the output shaft. Coat 
the synchronizer blocking ring with 
grease, and install the ring on the 
intermediate gear. Install the 
synchronizer assembly on the shaft. 
The cutouts on the synchronizer 
ring must mate with the inserts on 
the hub. Install the snap ring on the 
shaft. 

6. With a feeler gauge, check the end 
play between the intermediate gear 
and the shaft spline shoulder (Fig. 
5). If the end play exceeds 0.020 inch 
inspect the gear and the shaft for 
wear. Replace any worn parts. 
Install the low and reverse sliding 
gear on the rear end of the output 
shaft. 


WARNER T-87G THREE-SPEED TRANSMISSION 


7. Position the input shaft in the case, 
and tap it as far forward as it will go. 

8. Position the output shaft assembly 
in the case. 

9. Placea short 2 x 4 block between the 
input and output shafts (Fig. 6). 

10. Slide the output shaft bearing baffle 
and bearing onto the output shaft. 
The baffle is not flat. It must be 
installed so that it does not rub the 
bearing outer race. Drive the bearing 
onto the shaft with the tool shown in 
Fig. 6. 

11. Remove the 2 x 4 block, and place 
the output shaft pilot roller bearings 
in the input shaft. Retain them with 
grease. Place the front blocking ring 
on the synchronizer. 

12. Start the input shaft bearing into the 
case so that the input shaft is in 
proper alignment. 

13. With the tool shown in Fig. 6, drive 
the output shaft bearing into the 
case. 

14. Tap the input shaft and bearing into 
place. Install the input shaft bearing 
retainer without a gasket, and 
tighten the bolts to bottom the 
retainer on the bearing outer race 
snap ring. With a feeler gauge, check 
the clearance between the bearing 
retainer gasket surface and the case. 


Select a gasket or gaskets which will 
seal the oil between the bearing retainer 
and case, and at the same time prevent 
any end play between the bearing outer 
race snap ring and the retainer. Install 
the bearing retainer. Gaskets are 
available in the following thickness: 
0.008-0.012, — 0.0135-0.0165, 0.018- 
0.022, and 0.0225-0.0275 inch. 


15. Raise the cluster gear assembly until 
the bore in the gear is aligned with 
the countershaft holes in the 
transmission case. The thrust 
washer and thrust plates must be 
properly aligned. Insert the end of 
the countershaft in the hole in the 
rear end of the case. 

Drive the countershaft forward until 
the edge of the notch in the shaft is 1/ 
16 inch from the face of the transmission 
case. 

The countershaft notch must be 
aligned with the notch in the reverse 
idler shaft. 

16. Install the countershaft and reverse 
idler shaft retainer and gasket. Do 
not tighten the bolts. Drive both 
shafts toward the front (1/16 inch) 
so that the retainer is tight against its 
gasket. Torque the shaft retainer 
bolts to specification. 

17. Install the speedometer gear and 
spacer. After installing a new rear oil 
seal, install the output shaft bearing 
retainer and gasket, apply grease to 
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the seal lips and cavity and install 
the drive flange. 

18. Shift the transmission into two gears 
to lock the output shaft. Install the 
output shaft nut and washer, and 
torque to specification. 

19. If the gear shift housing cover was 
disassembled, press new oil seals 
into the shift lever bores in the gear 
shift housing. Place the shifter forks 
in the cams, and install the snap 
rings which retain the forks in the 
cams (Fig. 2). 

20. Install the shaft lock plunger in the 
bore in the housing, and place the 
springs and balls in the holes 
provided for them. Install the shift 
lever assemblies in the housing. 

21. Position the shifter cams on the 
inner ends of the lever shafts, and 
drive the cams onto the shafts until 
they are seated against the shaft 
shoulders. Install the flat washers 
and nuts on the inner ends of the 
Shift lever assemblies, and tighten 
the nuts securely. Shift the forks and 
cams into the neutral position. 

22. Shift the transmission into neutral. 
Place a new gasket on the gear shift 
housing, and install the housing on 
the case. 

23. Check transmission operation in all 
gears. 

24. Fill the transmission with the 
correct amount of the proper 
lubricant (SAE 50 motor oil). This 
should be done through the 
speedometer cable attachment hole. 
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FIG. 4 Removing Output Shaft 
Bearing 
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INTERMEDIATE GEAR 


SYNCHRONIZER SLEEVE C 1854. A 


FIG. 5 Checking Intermediate Gear 


Tool—T53T-7065-B 
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FIG. 6 Installing Output Shaft 
Bearing 


SPECIFICATIONS 


TORQUE LIMITS 


Transmission 
Transmission to Flywheel Housing 

Transmission Cover to Case 

Speedometer Cable Retainer to Transmission Extension 
Transmission Extension to Case 

Flywheel Housing to Engine 


Filler Plug 

Drain Plug 20-30 
Output Shaft Flange Nut 110-150 
Countershaft and Reverse Idler Shaft Retainer Bolt 18-25 
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PART 16-23 Warner T-18 Four Speed Transmission 


COUNTERSHAFT GEAR 


GEAR SHIFT HOUSING 


OUTPUT SHAFT 


DESCRIPTION 


TRANSMISSION 


The four-speed Model T-18 
synchro-silent transmission is equipped 
with a center, floor-mounted gear shift 
lever. 

The first and reverse gears are spur 
gears and the second, third, and fourth- 


Assembly ............... 
Disassembly ............. 
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Assembly ............... 
Disassembly ............. 
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REVERSE IDLER GEAR 


Assembly 


Assembly 


speed gears are helical. 

The input shaft is supported by a 
ball bearing (Fig. 1), which is pressed 
onto the shaft and into the transmission 
case. 

The front end of the output shaft is 
supported by a pilot bearing installed in 
the input shaft. The rear end of the 


Disassembly 


TRANSMISSION 


Description 
Disassembly 
Removal and Installation 


.444....%............ 


SPECIFICATIONS .................. 
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output shaft is supported by a ball 
bearing which is pressed onto the shaft 
and into the transmission case. The 
bearing and shaft are retained in the case 
by a snap ring. Rear oil seal, 
speedometer gear and rear bushing are 
contained in the extension housing 
bolted to the rear of the case. 


REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 


1. Disconnect the back-up light switch 
located at the rear of the gearshift 
housing cover. 

2. Remove the rubber boot, floor mat, 
and the body floor pan cover, and 
remove the transmission shift lever. 
Remove the weather pad. 

3. Raise the truck and position safety 
stands. Position a transmission jack 
under the transmission, and 
disconnect the speedometer cable. 

4. Disconnect the drive shaft from the 
transmission and wire to one side. 

5. Remove the transmission rear 
support. 

6. Remove the transmission attaching 
bolts. 

7. Move the transmission to the rear 
until the input shaft clears the clutch 
housing, and lower the transmission. 


Installation 


Before installing the transmission, 
apply a light film of lubricant (C1AZ- 
19590-B) to the clutch release bearing 
inner hub surfaces, release lever fulcrum 
and fork, and the transmission front 
bearing retainer. Care must be exercised 
to avoid excessive grease contaminating 
the clutch disc. 

1. Place the transmission on a 
transmission jack, and raise the 
transmission until the input shaft 
splines are aligned with the clutch 
disc splines. The clutch release 
bearing and hub must be properly 
positioned in the release lever fork. 

2. Install guide studs in the clutch 
housing and slide the transmission 
forward on the guide studs until it is 
in position on the clutch housing. 
Install the attaching bolts and nuts, 
and torque them to specifications. 


Remove the guide studs and install 
the two lower attaching bolts. 
3. Connect the speedometer cable and 
driven gear. 
4. Install the bolts attaching the front 
U-joint to the transmission output 
shaft flange. Torque the bolts and 
nuts to specifications. Install the 
transmission rear support. 
Connect the back-up light switch. 
Install the shift lever and lubricate 
the spherical bail seat with lubricant 
MIC75B (C1AZ-19590-B). 
7. Install the weather pad. Install the 
floor pan cover, floor mat and boot. 
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DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Disassembly 


1. After draining the transmission and 
removing the gear shift housing lock 
the transmission in two gears and 
remove the U-joint flange and oil 
seal. 

2. Remove the speedometer driven 
gear and bearing assembly. 

3. Remove the output shaft bearing 
retainer (or extension) and the 
speedometer drive gear and spacer. 

4. Remove the output shaft bearing 
snap ring, and remove the bearing 
using tools OTC951 and 927. 

5. Remove the countershaft and idler 
shaft retainer and the power takeoff 
cover. 

6. After removing the input shaft 
bearing retainer, remove the snap 
rings from the bearing and the shaft. 

7. Remove the input shaft bearing. 
Remove the oil baffle. 

8. Use the tool shown in Fig. 2 to drive 
out the countershaft (from the 
front). Keep the dummy shaft in 
contact with the countershaft to 
avoid dropping any rollers. 

9. After removing the input shaft and 
the synchronizer blocking ring, pull 
the idler shaft, using the tool shown 
in Fig. 3. 

10. Remove the reverse gear shifter arm. 
Then remove the output shaft 
assembly, the idler gear, and the 
countershaft gear. When removing 
the countershaft gear, do not lose 
any of the rollers. 


Assembly 


1. Coat all parts, especially the 
bearings, with the specified 
transmission lubricant to prevent 
scoring when the transmission is 
first operated. 
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FIG. 2 Removing Countershaft 


2. Position the countershaft gear 
assembly in the case. Do not lose any 
rollers. 

3. Position the idler gear assembly in 
the case, and install the idler shaft. 
Position the slot in the rear of the 
shaft so that it can engage the 
retainer. Install the reverse shifter 
arm. 

4. Drive out the countershaft gear 
dummy shaft by installing the 
countershaft from the rear. Position 
the slot in the rear of the shaft so 
that it can engage the retainer. 

5. Check the countershaft gear end 
play, and use thrust washers as 
required to get 0.006 to 0.020 inch 
end play. 

6. Install the countershaft and idler 
shaft retainer. 

7. Position the input shaft pilot rollers 
and the oil baffle, placing the baffle 
so that it will not rub the bearing 
race. Position the input shaft in the 
case and install the blocking ring. 

8. Install the output shaft assembly in 
the case, and position the tool shown 
in Fig. 4 to prevent jamming the 
blocking ring when the input shaft 
bearing is installed. 

9. Drive the input shaft bearing onto 
the shaft, using the tool shown in 
Fig. 5. Install the thickest select-fit 
snap ring that will fit on the bearing. 
This snap ring is available in the 
following thicknesses: 0.117-0.119, 
0.120-1.122, 0.123-0.025, and 0.127- 
0.129 inch. Install the input shaft 
snap ring. 

10. Install the output shaft bearing, 
using the tool shown in Fig. 5. If the 
output shaft bearing is to be 
replaced, be sure it is a maximum 
load rated bearing. 

11. Install the input shaft bearing 
retainer without a gasket, and 
tighten the bolts only enough to 
bottom the retainer on the bearing 
snap ring. 

Measure the clearance between the 
retainer and the case, and select a gasket 
(or gaskets) that will seal in the oil and 
at the same time prevent end play 
between the retainer and the snap ring. 
Gaskets are available in the following 
thicknesses: 0.008-0.011, 0.0135-0.0165, 
0.018-0.022 and 0.0225-0.0275 inch. 
Torque the bolts to specifications. 

12. Position the speedometer drive gear 
and spacer, if required, and install a 
new output shaft bearing retainer 
gasket. 

13. Install the output shaft bearing 


retainer (or extension). Torque the 
bolts to specification. If required, 
install safety wire. 

14. Lubricate the extension housing 
bushing and seal and U-joint flange 
with ball joint grease. 

15. Install the U-joint flange. Lock the 
transmission in two gears and torque 
the nut to specification. 

16. Fill the transmission to the proper 
level (through the speedometer cable 
hole in the extension housing) with 
the recommended lubricant. 


SUB-ASSEMBLIES 


OUTPUT SHAFT 


Disassembly 

1. Remove the third and high speed 
synchronizer hub snap ring from the 
output shaft, and slide the third and 
high-speed synchronizer assembly 
and the third-speed gear off the 
shaft. 

2. Remove the synchronizer sleeve and 
the inserts from the hub. Before 
removing the two snap rings from 
the ends of the hub, check the end 
play of the second-speed gear. There 
should be 0.005 to 0.024 inch of end 
play. 

3. Remove the second-speed 
synchronizer snap ring. Slide the 
second-speed synchronizer gear off 
the hub. 

Be careful not to lose any of the 
balls, springs or plates, nor the anti- 
rattle spring and ball. Pull the hub 
synchronizer off the shaft, and remove 
the second-speed synchronizer from the 
second-speed gear. 

4. Remove the snap ring from the rear 
of the second-speed gear, and 
remove the gear, and thrust washer 
from the output shaft. 


Tool—T50T-100-A ` с ы 


FIG. 3 Removing Reverse Idler 
Shaft 
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Assembly 


1. 


Tool—7025-D 
y 9 


Install the second-speed gear thrust 
washer and snap ring on the output 
shaft. Hold the shaft in a vertical 
position, and slide the second-speed 
gear onto the shaft. 

Install the snap ring on the output 
shaft at the rear of the second-speed 
gear. Position the blocking ring on 
the second-speed gear. Do not invert 
the shaft because the bearing rollers 
will slide out of the gear. 

Press the second-speed synchronizer 
hub onto the shaft, and install the 
snap ring. 

Position the output shaft vertically 
in a soft-jawed vise. Position the 
springs and plates in the second- 
speed synchronizer hub, and place 
the hub gear on the hub. 

Hold the gear above the hub spring 
and ball holes, and position one ball 
at a time in the hub. Push the ball 
down into the hole, and slide the hub 
gear downward to hold the ball in 
the hub. Push the plate upward, and 
insert a small block to hold the plate 
in position, thereby holding the ball 
in the hub. Repeat these procedures 
to install the remaining balls in the 
hub. Install the anti-rattle spring 
and ball. 

Remove the output shaft from the 
vise, and install the third-speed gear 


SYNCHRONIZER RINGS 
tenet! Д { TH 
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FIG. 4 Stop Yoke Tool 


FIG. 5 


C 1894. A 


Installing Input Shaft 
Bearing 


and synchronizer blocking ring on Assembly 

the shaft. 1. Slidethe long bearing spacer (Fig. 1) 
7. Install the snap rings at both erids of into the countershaft gear bore, and 

the third and high-speed insert the dummy shaft in the 

synchronizer hub. Stagger the spacer. 

openings of the snap rings so that 2. Hold the gear in a vertical position, 

they are not in line with each other. and install one of the bearing 
8. Place the inserts in the synchronizer spacers. Position the 22 pilot bearing 

sleeve, and position the sleeve on the rollers in the gear bore. 

hub. 3. Place a spacer on top of the rollers, 
9. Slide the synchronizer assembly and install 22 more rollers and 

onto the output shaft. The slots in another spacer. 

the blocking ring must be in line 4. Hold a large thrust washer against 

with the synchronizer inserts. Install the end of the countershaft gear to 

the snap ring at the front of the prevent the rollers from dropping 

synchronizer assembly. out, and turn the assembly over. 


Install the rollers and spacers in the 
COUNTERSHAFT GEAR other end of the gear. 
Disassembly 


Remove the dummy shaft, pilot ТЕМЕНЕ IDLER GEAR 
bearing rollers, bearing spacers, and the Disassembly | | 
center spacer from (һе countershaft Replace the reverse idler gear if the 


gear. gear or bushing is badly worn or if the 
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teeth аге chipped ог burred. Replace the 
reverse idler gear shaft if it is excessively 
worn or scored. 


GEAR SHIFT HOUSING 
Disassembly 


1. 


2. 


Remove the back-up lamp switch 
from the housing (Fig. 6). 

Remove the gear shift lever housing 
cap, and lift the lever out of the 
housing (Fig. 6). Be sure all shafts 
are in neutral before disassembly. 
Remove the lock pin from the shifter 
forks and shifter shaft gates. 
Remove the expansion plugs from 
the forward end of the housing. 
Tap the shifter shafts out of the 
housing while holding one hand over 
the holes in the housing to prevent 
loss of the springs and balls. Lift the 
two shaft lock plungers out of the 
housing. 


Assembly 


1. 


Place the spring on the reverse gear 
shifter shaft gate plunger, and install 
the spring and plunger in the reverse 
gate (Fig. 6). Press the plunger 
through the gate, and fasten it in 
place with the clip. 


WARNER T-18 FOUR-SPEED TRANSMISSION 


. Place the spring and ball in the 


reverse gate poppet hole. Compress 
the spring and install the cotter pin. 


. Place the spring and ball in the 


reverse shifter shaft hole in the gear 
shift housing. Press down on the ball 
with a long, thin drift, and position 
the reverse shifter arm notch so that 
it does not slide over the ball. Insert 
the shaft part way into the housing. 


. Slide the reverse gate onto the shaft, 


and drive the shaft into the housing 
until the ball snaps into the groove of 
the shaft. Install the lock pin that 
fastens the gate to the shaft. 


. Insert the two interlocking plungers 


in the pockets between the shifter 
shaft holes. Place the spring and ball 
in the low and second shifter shaft 
hole. Press down on the ball, and 
insert the shifter shaft part way into 
the housing. 


. Slide the low and second shifter 


shaft gate onto the shaft, and install 
the low and second shifter fork on 
the shaft so that the offset of the fork 
is toward the rear of the housing. 
Push the shaft all the way into the 
housing until the ball snaps into the 
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shaft groove. Install the roll pin that 
fastens the fork to the shaft. 
Install the third and high shifter 
shaft in the same manner. Check the 
interlocking system. Install new 
expansion plugs in the ends of the 
shaft bores. 


. Install the back-up lamp switch in 


the housing. Torque the switch to 
specifications. 
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SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) 
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PART 16-24 Warner T-19 Four-Speed Transmission 


Applies To F-500-600,F-600 4x4 


COMPONENT INDEX ЕГІ COMPONENT INDEX 


SPECIFICATIONS........... 


SUB-ASSEMBLIES 

Countershaft Gear 
Assembly 
Disassembly 

Gear Shift Housing 
Assembly 
Disassembly 

Output Shaft 
Assembly 
Disassembly 


DESCRIPTION 


TRANSMISSION 


The four-speed fully synchronized 
T-19 transmission is equipped with a 
center, floor-mounted gear shift lever. 

The reverse gear and the first, 
second, third and fourth-speed gears are 
helical. 


224... 


REVERSE IDLER GEAR 
Assembly 
Disassembly 


TRANSMISSION ASSEMBLY 
Assembly 
Description 
Disassembly 
Installation 


Removal 


The input shaft is supported by a 
ball bearing (Fig. 1) which is pressed 
onto the shaft and into the transmission 
case. 
The front end of the output shaft is 
supported by a pilot bearing installed in 
the input shaft. The rear end of the 
output shaft is supported by a ball 


bearing which is pressed onto the shaft 
and into the transmission case. The 
bearing and shaft are retained in the case 
by a snap ring. 
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REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 


1. 


Disconnect the back-up light switch 
located at the rear of the gear shift 
housing cover. 

Remove the rubber boot, floor mat 
and body floor pan cover. Remove 
the transmission shift lever. Remove 
the weather pad and pad retainer. 
Raise the truck and position safety 
stands. Position a transmission jack 
under the transmission and 
disconnect the speedometer cable. 
If the truck is equipped with a band- 
type parking brake, disconnect the 
brake cable clevis at the cam. 
Remove the brake cable conduit 
clamp. 

Remove the front U-joint flange 
attaching bolts. remove the bolts 
that attach the coupling shaft center 
support to the crossmember and 
wire the coupling shaft and drive 
shaft to one side. 


6. Remove the transmission attaching 
bolts. 

7. Move the transmission to the rear 
until the input shaft clears the clutch 
housing. Lower the transmission. 

Installation 


Before installing the transmission, 


apply a light film of lubricant (C1AZ- 
19590-B) to the release bearing inner 
hub surfaces, release lever fulcrum and 
fork, and the transmission front bearing 
retainer. Exercise care to avoid 
contaminating the clutch disc with 
excessive grease. 


1; 


Place the transmission оп а 
transmission jack, and raise the 
transmission until the input shaft 
splines are aligned with the clutch 
disc splines. The clutch release 
bearing and hub must be properly 
positioned in the release lever fork. 
Install guide studs in the clutch 
housing and slide the transmission 
forward on the guide studs until it is 


ме 


in position оп the clutch housing. 
Install the attaching bolts and nuts 
and torque them to specifications. 
Remove the guide studs and install 
the two lower attaching bolts. 
Connect the speedometer cable and 
driven gear and parking brake clevis. 
Install the brake cable conduit 
clamp and shift linkage. 

Install the bolts attaching the 
coupling shaft center support to the 
crossmember. Torque the bolts to 
specifications. 

Install the bolts attaching the front 
U-joint flange to the transmission 
output shaft flange. Torque the bolts 
and nuts to specifications. 

Connect the back-up light switch. 
Install the shift lever and lubricate 
the spherical ball seat with ball joint 
lubricant (C1AZ-19590-B). 

Install the weather pad and pad 
retainer. Install the floor pan cover, 
floor mat and boot. 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Disassembly 


1. 


After draining the transmission and 
removing the gear shift housing and 
parking brake drum (or shoe 
assembly), lock the transmission in 
two gears and remove the U-joint 
flange and oil seal. 

Disconnect the parking brake 
linkage, remove the brake shoe 
assembly (or drum) and remove the 
speedometer driven gear and bearing 
assembly. 

Remove the output shaft bearing 
retainer (or extension) and the 
speedometer drive gear and spacer. 
Also remove the output shaft 
bearing retainer studs from the case. 
Remove the output shaft bearing 
snap ring and remove the bearing 
using Tools OTC951 and 927. 
Remove the countershaft and idler 
shaft retainer and the power takeoff 
cover. 

After removing the input shaft 
bearing retainer, remove the snap 
rings from the bearing and the shaft. 


10. 


12. 


Remove the input shaft bearing. 
Remove the oil baffle. 

Remove the roll pin from the reverse 
gear shifter arm shaft and remove 
the shaft from the shifter. Lift the 
shifter out of the case. 

Remove the output shaft and gear 
assemblies from the case. 

Use the tool shown in Fig. 2 to drive 
out the countershaft (from the 
front). Keep the dummy shaft in 
contact with the countershaft to 
avoid dropping the rollers. 


. After removing the input shaft and 


the synchronizer blocking ring, pull 
the idler shaft, using the tool shown 
in Fig. 3. 

Remove the idler gear and the 
countershaft gear. When removing 
the countershaft gear, do not lose 
any of the rollers. 


Assembly 


1; 


Coat all parts, especially the 
bearings, with the specified 
transmission lubricant to prevent 
scoring when the transmission is 
first operated. 


Position the countershaft gear 
assembly in the case. Do not lose any 
rollers. 

Position the idler gear assembly in 
the case and install the idler shaft. 
Position the slot in the rear of the 
shaft so that it can engage the 
retainer. Install the reverse shifter 
arm. 

Drive out the countershaft gear 
dummy shaft by installing the 
countershaft from the rear. Position 


С 1891-А 


FIG. 2 Removing Countershaft 
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the slot in the rear of the shaft so 

that it can engage the retainer. 

5. Check the countershaft gear end 
play. Use thrust washers as required 
to get 0.006 to 0.020 inch end play. 

6. Install the couniershaft and idler 
shaft retainer. 

7. Position the input shaft pilot rollers 
and the oil baffle, placing the baffle 
so that it will not rub the bearing 
race. Position the input shaft in the 
case and install the blocking ring. 

8. Install the output shaft assembly in 
the case. 

9. Drive the input shaft bearing onto 
the shaft, using the tool shown in 
Fig. 4. Install the thickest select-fit 
snap ring that will fit on the bearing. 
This snap ring is available in the 
following thicknesses: 0.117-0.119, 
0.120-0.122, 0.123-0.125, and 0.127- 
0.129 inch. Install the input shaft 
snap ring. 

10. Install the output shaft bearing. If 
the output shaft bearing is to be 
replaced, be sure it is a maximum 
load rated bearing. 

11. Install the input shaft bearing 
retainer (Fig. 1) without a gasket 
and tighten the bolts only enough to 
bottom the retainer on the bearing 
snap ring. 

Measure the clearance between the 
retainer and the case and select a gasket 
(or gaskets) that will seal in the oil and 
at the same time prevent end play 
between the retainer and the snap ring. 
Gaskets are available in the following 
thickness: 0.008-0.011, 0.0135-0.0165, 
0.018-0.022 and 0.0225-0.0275 inch. 
Torque the bolts to specification. 

12. Position the speedometer drive gear 
and spacer, if required, and install a 
new output shaft bearing retainer 
gasket. 

13. Install the output shaft bearing 
retainer (or extension). Torque the 
bolts to specification. If required, 
install safety wire. 

14. Install the brake shoe (or drum) and 
torque the bolts to specification. 

15. Lubricate the extension housing 
bushing and seal and U-joint flange 
with ball joint grease. 

16. Install the U-joint flange. Lock the 
transmission in two gears and torque 
the nut to specification. 

17. Fill the transmission to the proper 
level with the recommended 
lubricant (SAE 50 engine oil). 


SUB-ASSEMBLIES 


OUTPUT SHAFT 


Disassembly 
1. Remove the third and high-speed 
synchronizer hub snap ring from the 


output shaft and slide the third and 
high-speed synchronizer assembly 
and the third-speed gear off the 
shaft. 

2. Place input shaft in an Arbor Press 
and press the reverse gear off the 
shaft. 

3. Remove the first-speed snap ring 
and slide the first-speed gear off the 
output shaft. 

4. Remove the first and second-speed 
synchronizer snap ring. Slide the 
second-speed synchronizer off the 
shaft. 

5. Remove the snap ring from the rear 
of the second-speed gear. Remove 
the gear and thrust washer from the 
output shaft. 

Assembly 

1. Install the second-speed gear thrust 
washer and snap ring on the output 
shaft. Hold the shaft in a vertical 
position and slide the second-speed 
gear onto the shaft. 

2. Install the snap ring on the output 
shaft at the rear of the second-speed 
gear. Position the blocking ring on 
the second-speed gear. 

3. Press the first and second-speed 
synchronizer onto the shaft and 
install the snap ring. 

4. Install the first-speed gear and snap 
ring on the shaft. 

5. Mount the output shaft in a press 
and press the reverse gear on the 
shaft. 

6. Remove the output shaft from the 
press. Install the third-speed gear 
and synchronizer blocking ring on 
the shaft. 

7. Install the snap rings at both ends of 
the third and high-speed 
synchronizer hub. Stagger the 
openings of the snap rings so that 
they are not in line with each other. 

8. Place the inserts in the synchronizer 
sleeve and position the sleeve on the 
hub. 

9. Slide the synchronizer assembly 
onto the output shaft. The slots in 
the blocking ring must be in line 
with the synchronizer inserts. Install 
the snap ring at the front of the 
synchronizer assembly. 


COUNTERSHAFT GEAR 


Disassembly 
Remove the dummy shaft, pilot 

bearing rollers, bearing spacers and 

center spacer from the countershaft 

gear. 

Assembly 

1. Slide the long bearing spacer (Fig. 1) 
into the countershaft gear bore and 
insert the dummy shaft in the 
spacer. 

2. Hold the gear in a vertical position 


and install one of the bearing 
spacers. Position the 22 pilot bearing 
rollers in the gear bore. 

3. Place a spacer on top of the rollers 
and install 22 more rollers and 
another spacer. 

4. Hold a large thrust washer against 
the end of the countershaft gear to 
prevent the rollers from dropping 
out and turn the assembly over. 
Install the rollers and spacers in the 
other end of the gear. 


REVERSE IDLER GEAR 


Disassembly 
Check the idler gear roller bearings 
for roughness by holding the bushing 
from turning while rotating the gear. 
The gear should then be installed on the 
shaft to check for roughness between the 
shaft and bushing. if the gear turns 
freely and smoothly, disassembly of the 
unit is not necessary. If any roughness is 
noticed, disassemble the unit as follows: 
Remove the snap ring from one end 
of the gear. Remove the idler gear 
bearing rollers, thrust washers, bearing 
spacer and bushing from the gear. 
Assembly 
1. Install a snap ring (Fig. 1) in one end 
of the idler gear and set the gear on 
end, with the snap at the bottom. 
2. Position a thrust washer in the gear 
on top of the snap ring. Install the 
bushing on top of the washer. Insert 
37 bearing rollers between the 
bushing and the gear bore. 
3. Install a spacer on top of the rollers 
and install 37 more rollers. 
4. Place the remaining thrust washer 
on the rollers and install the other 
snap ring. 


GEAR SHIFT HOUSING 


Disassembly 

1. Remove the gear shift lever housing 
cap and lift the lever out of the 
housing (Fig. 5). Be sure all shafts 
are in neutral before disassembly. 


Tool — T50T-100-A 


С 2093-А 


FIG. 3 Removing Reverse Idler 
Shaft 
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2. Remove the lock pin from the shifter 


forks and shifter shaft gates. 
Remove the expansion plugs from 
the forward end of the housing. 
Tap the shifter shafts out of the 
housing while holding one hand over 
the holes in the housing to prevent 
loss of the springs and balls. Lift the 
two shaft lock plungers out of the 
housing. 


Assembly 


iB 


Place the spring on the reverse gear 
shifter shaft gate plunger. Install the 
spring and plunger in the reverse 
gate (Fig. 5). Press the plunger 
through the gate and fasten it in 
place with the clip. 

Place the spring and ball in the 
reverse gate poppet hole. Compress 
the spring and install the cotter pin. 
Place the spring and ball in the 
reverse shifter shaft hole in the gear 
shift housing. Press down on the ball 
with a long, thin drift and position 
the reverse shifter arm so that the 


notch does not slide over the ball. 
Insert the shaft part way into the 
housing. 


. Slide the reverse gate onto the shaft. 


Drive the shaft into the housing 
until the ball snaps into the groove of 
the shaft. Install the lock pin that 
fastens the gate to the shaft. 


. Insert the two interlocking plungers 


in the pockets between the shifter 
shaft holes. Place the spring and ball 
in the low and second shifter shaft 
hole. Press down on the ball and 
insert the shifter shaft part way into 
the housing. 


. Slide the low and second shifter 


shaft gate onto the shaft. Install the 
low and second shifter fork on the 
shaft so that the offset of the fork is 
toward the rear of the housing. Push 
the shaft all the way into the housing 
until the ball snaps into the shaft 
groove. Install the lock screw that 
fastens the fork to the shaft and 
install the lock wire. 


g 


Install the third and high shifter 
shaft in the same manner. Check the 
interlocking system. Install new 
expansion plugs in the ends of the 
shaft bores. 


Tool—T53T-7065-B 
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FIG. 4 Installing Input Shaft 
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PART 16-25 New Process 435 


Four-Speed Transmission 
Applies To: F-100-350 (4 x 2), F-100-250 ( 4 x 4), P-350-500, B-500-700, 


F-500-700, C-600-700 and LN-600-700 Models 


COMPONENT INDEX 


TRANSMISSION 
Assembly 


Countershaft Gear Front Bearing 
Countershaft Gear Rear Bearing 
Description 

Disassembly 

First Speed Gear 

Input Shaft Bearing 


DESCRIPTION 


TRANSMISSION 


The four-speed Model 435 
transmission (Fig. 1), is provided with a 
floor-mounted shift lever or with a floor- 
mounted remote shift lever. 

The first and reverse gears are spur 
cut (Fig. 2). The second, third and 
fourth gears are helical cut, and are 
synchronized to permit easier shifting. 

The input shaft is supported by a 
tapered roller bearing. The input shaft 
end play is controlled by the thickness of 
gaskets between the case and the front 
bearing retainer. 

The front end of the output shaft is 
supported by a pilot bearing that is 
located in the input shaft. The rear end 
of the output shaft is supported by a ball 
bearing that is pressed onto the shaft. 
The bearing and shaft are held in the 


COMPONENT INDEX 


Input Shaft Bearing Race 
Input Shaft Roller Bearings 


Input Shaft Seal 


Installation 
Removal 


Reverse Idler Gear Bearings 


Second Speed Gear 


Specifications 


case by a snap ring and a bearing 
retainer. Retention of the output shaft in 
the case may vary, depending on 
application. Various extension housings 
are used, (Figs. 2 and 4) in order to fit 
several truck models. 

The third and fourth-speed 
synchronizer is mounted on the forward 
end of the output shaft and is held in 
place by the gear end of the input shaft, 
and the third-speed gear. The third and 
second-speed gears are located between 
the shoulder and the third and fourth- 
speed synchronizer on the output shaft. 

The second-speed synchronizer and 
the first-speed sliding gear is located 
toward the rear of the output shaft (Fig. 
2). A spacer is provided to prevent the 
first-speed sliding gear from contacting 
the case. 

The countershaft gear is supported 


by roller bearings installed at both ends 
of the gear. A roller type thrust bearing 
and a bearing race are provided at the 
rear end of the gear. A thrust washer is 
also provided at the front of the gear. 
Uncaged rollers are used in production, 
but caged roller assemblies are available 
for service. 

The reverse idler gear is supported 
by roller bearings except in F-100-350 
and P-Series installations, where a 
bronze bushing is used. Only the roller 
bearing type gear is supplied for service 
replacement, however. The bearings are 
installed between the gear and a sleeve 
on the reverse idler shaft. The sets of 
bearings are separated by a snap ring 
and bearing race retainer spacer. Snap 
rings, installed in the center of the 
reverse idler gear, hold the entire 
assembly in position. 
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FIG. 1 New Process 435 Four-Speed Transmission 
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FIG. 2 Transmission Sectional View 
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REMOVAL AND INSTALLATION 


TRANSMISSION 


Refer to Figs. 2, 3 and 4 for various 


installation views. 


Removal 


l. 


On F-, LN-or B-Series truck, 
remove the rubber boot and floor 
mat. 

On a F-, LN-or B-Series truck, 
remove the floor pan transmission 
cover plate. Remove the weather 
pad on F-100, F-350. It may be 
necessary first to remove the seat 
assembly. 


Disconnect the back-up light switch 
located in the rear of the gearshift 
housing cover. 

Raise the truck and position safety 
stands. Position a transmission jack 
under the transmission, and 
disconnect the speedometer cable. 
Disconnect the parking brake lever 
from its linkage, and remove the 
gearshift housing. On a C-Series 
truck, disconnect the parking brake 
cable and bracket at the 
transmission. 

Disconnect the drive shaft or 
coupling shaft. Remove the bolts 


that attach the coupling shaft center 
support to the crossmember and 
wire the coupling shaft and drive 
shaft to one side. In F-100-350 Series 
Trucks, remove the transmission 
rear support. 

On C-Series trucks, remove the two 
transmission upper mounting nuts 
at the clutch housing (Fig. 3). 
Remove the transmission attaching 
bolts at the clutch housing, and 
remove the transmission. 


Installation 


Before installing the transmission, 


16-25-04 


NEW PROCESS 435 FOUR-SPEED TRANSMISSION 


16-25-04 


SHIFT LEVER 
COVER 


CLUTCH HOUSING 


BRACKET 


a ани" 


BELL CRANK 


FIG. 3 Transmission Installed—C-Series 


apply a light film of lubricant (C1AZ- 
19590-B) to the release bearing inner 
hub surfaces and the release lever 
fulcrum and fork. Care must be 
exercised to avoid excessive grease 
contaminating the clutch disc. 


` | "T $ шы 


`x. 


NUT 


PARKING BRAKE 
BOLT CABLE 
C 1898- A 
l. Place the transmission on a 


transmission jack, and raise the 
transmission until the input shaft 
splines are aligned with the clutch 
disc splines. The clutch release 
bearing and hub must be properly 


2. 


3. 


4. 


5. 


6. 


7; 


8. 


positioned іп the release lever fork. 
Install guide studs in the clutch 
housing and slide the transmission 
forward on the guide studs until it is 
in position on the clutch housing. 
Install the attaching bolts and nuts, 
and torque them to specifications. 
Remove the guide studs and install 
the two lower attaching bolts. 
Install the bolts attaching the 
coupling shaft center support to the 
crossmember. Torque the bolts to 
specifications. 

Connect the drive shaft or coupling 
shaft and the speedometer cable. 
Torque the U-joint nuts to 
specification. On F-100-350 Series 
trucks, install the transmission rear 
support. 

Install the gearshift housing and 
connect the brake to the 
transmission. 

Connect the back-up light switch 
wire. 

On an F-, LN-or B-Series truck, 
install the weather pad and the 
transmission cover plate. Install the 
seat assembly if it was removed. 
On an F-, LN-or B-Series truck, 
install the weather pad, the pad 
retainer, the floor mat and rubber 
boot. 
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FIG. 4 Light Truck Installations—Model 435 Transmission 
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DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Disassembly 


l. Place the gearshift lever in the 
neutral position, remove the 
gearshift cover attaching bolts, and 
remove the cover. 

2. Lock the transmission in two gears, 
and remove the output flange nut. 
Remove the parking brake drum 
brake and flange. 

3. Remove the extension housing 
attaching bolts or nuts. Remove the 
extension housing from the output 
shaft. 

4. Slip the speedometer drive gear off 
the output shaft. 

5. Remove the front bearing retainer 
attaching bolts. Remove the retainer 
and gasket. 

6. Rotate the input gear as required to 
align the notch in the input gear 
clutch teeth with the countershaft 
drive gear teeth. remove the input 
gear and tapered roller bearing from 
the transmission (Fig. 5). 

7. Remove the output shaft bearing 
(Fig. 6). 

8. Remove the roller-type thrust 
bearing from the front of the main 
shaft. 

9. Slide the third and fourth-speed 
synchronizer off the output shaft 
and remove it from the case. 

10. Lift the output shaft from the case as 
shown in Fig. 7. 

11. Remove the reverse idler gear shaft 
retainer from the rear of the case 
(Fig. 7). Secure the puller 
T50TO100-A and Adapter Т50Т- 
7140-B to the shaft. Hold the gear to 
prevent it from dropping, and then 
remove the idler shaft. 

12. Position the transmission so the 
front of the case is facing down. 
Remove the countershaft gear rear 
bearing cap attaching bolts. Tap the 
cap with a soft-faced hammer to free 
it from the case. Remove the cap, 
race thrust bearing, and gasket (Fig. 
8). Lift the gear from the case. 


Assembly 


Coat all parts with the specified 
transmission lubricant to prevent 
scoring when the transmission is first 
operated. 

1. Place the input shaft on the output 
shaft and install the complete 
assembly in a vise as shown in Fig. 
9. 

Check the distance between the 
synchronizer and input shaft gear. 


If the distance is more than 0.043- 
0.053 inch, install the necessary 
thickness of shims between the third- 
speed gear and the synchronizer brake 
drum. After the proper thickness of 
shims has been established, remove the 
input shaft from the output shaft. 

2. Position the transmission case with 
the front facing down. 

3. Apply a thin film of grease on the 
front thrust washer and place it in 
position in the front of the case. The 
thrust washer is bored off-center; 
therefore, make sure that the tangs 
match the slots in the case boss. 

4. Place the countershaft gear in the 
case. 

5. Place the rear thrust bearing and 
then the bearing race on the rear of 
the countershaft gear (Fig. 8). 

6. Install a new gasket on the bearing 
cap. Then coat the bore of the 
bearing cap with grease to retain the 
roller bearings and insert the 
bearings. Install the bearing cap on 
the rear of the case. Torque the 
attaching bolts to specifications. 

7. Install the reverse idler gear in the 
case with the larger gear toward the 
rear of the case. Coat the rear of the 
reverse idler gear shaft with sealer 
before installing the retainer. Secure 
the idler shaft retainer with a bolt. 

8. Position the output shaft assembly 
in the case. 

9. Place a wood block in the front of 
the case as shown in Fig. 10. Drive 
the bearing onto the rear of the 
output shaft while holding the front 
of the shaft against the block. 

10. Install the rear extension housing on 
the transmission. Do not install the 
yoke until the output shaft end play 
has been checked. On transmissions 
equipped with a parking brake 
support, the yoke and retaining nut 
must be installed before the output 
shaft end play is checked. 

11. Position the input shaft so that the 
cutaway portion of the clutch teeth 
is facing down, then position the 
gear in the case. 

12. Install the bearing retainer with no 
gasket or capscrews. 

Using Tool T-64T-7000-A to hold 
the shaft and retainer concentric, 
measure the clearance between the 
retainer and the case (Fig. 11). Install a 
gasket shim pack 0.010-0.015 inch 
between the retainer and the case to 
obtain the required 0.007 to 0.017 inch 
input shaft end play. After the front 
retainer bolts have been torqued, 
recheck the end play. 


When the input shaft end play has 
been established, recheck the 
synchronizer clearance; it should be 
0.050 to 0.070 inch. Adjust the 
synchronizer clearance if required. 

13. Install the parking brake shoes. 

14. Lubricate the extension housing 
bushing and seal and U-joint flange 
with ball joint grease. 

15. Install the speedometer drive gear, 
companion flange, brake drum and 
the flange attaching nut. Lock the 
transmission in two gears and torque 
the nut to specifications. 

16. Place the transmission gears in 
neutral. 

17. Install a new cover gasket and the 
cover. 

18. Fill the transmission with lubricant 
through the speedometer cable 
attachment opening in the rear 
bearing retainer until the lubricant 
reaches the lower level of the regular 
filler opening. 


SUB-ASSEMBLIES 


GEARSHIFT HOUSING 


Disassembly 

1. The shift cover should be 
disassembled only if it is necessary to 
replace a shift fork, shift rail, or the 
cover itself. 

2. Slide the boot off the cap (if so 
equipped). 

3. Using special Tool T73T-7220-A, 
turn the cap counterclockwise and 
remove the lever from the cover. 

4. Remove the back-up lamp switch 
from the housing (Fig. 13). 

5. Remove the roll pin from the first 
and second-speed shift fork as 
shown in Fig. 12. Remove the roll 
pin from the gate in the same 
manner. To remove the roll pin, the 
Screw extractor should be entered 
into the pin by tapping lightly on the 
fabricated handle. The handle 
should be turned slowly 
counterclockwise while being 
tapped. When the screw extractor 
grips the roll pin stop tapping, pull 
lightly, and continue turning until 
the pin is removed. 

6. Push the shifter shaft out through 
the front to force the plug out of the 
cover. Cover the detent ball access 
hole in the cover to prevent the ball 
and the spring from flying out as the 
shaft clears the hole. Remove the 
shaft fork and the gate. 

7. Remove the third and fourth-speed 
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shifter shaft іп the same manner, 
then the reverse shifter shaft. 

8. Compress the reverse gear plunger 
and remove the retaining clip. 
Remove the plunger and the spring 
from the gate (Fig. 13). 

Assembly 

1. Assemble the spring on the reverse 
gear plunger (Fig. 13) and hold it in 
the reverse shift gate. Compress it in 
the gate and install the retaining 
clip. 

2. Enter the reverse shifter shaft in the 
cover and place the detent spring 
and ball in position. Depress the ball 
and slide the shifter shaft over it. 

3. Install the gate and the fork on the 
shaft. Install a new roll pin in the 
gate and in the fork. 

4. Apply a film of sealer in the plug 
seat at the front of the cover. Install 
a new plug in the reverse shifter 
shaft bore. 

5. Place the reverse fork in the neutral 
position. 

6. Install the two interlock plungers in 
their bores (Fig. 13). 

7. Insert the interlock pin in the third 
and fourth-speed shifter shaft. 
Install the shaft in the same manner 
as the reverse shifter shaft 
mechanism. 

8. Install the first and second-speed 
shifter shaft in the same manner 
making sure that the interlock 
plunger is in place. 

9. Lubricate the spherical ball seat. 
Position the shift lever and cap in 
place. 

10. Install the back-up lamp switch and 
T.R.S. switch and torque to 
specifications. 


COUNTERSHAFT GEAR FRONT 
BEARING 


Disassembly 

1. Drive the countershaft gear front 
bearing from the case. The bearing 
can be driven out from the outside of 
the case. Do not lose any roller 
bearings when the cage is pressed 
out. 

Assembly 

1. Carefully press the bearing into the 
case until the cage is flush with the 
front of the case. Retain the roller 
bearings in the bearing cage with 
grease. 


COUNTERSHAFT GEAR REAR 
BEARING 


1. Position the transmission so the 
front of the case is facing down. 

2. If uncaged bearings аге re-used the 
loose rollers (or needles) can be held 
in place with a suitable grease. This 
is not required with the caged type 


used for service replacement. 
Position the bearings in the cap. 

3. Position the race thrust bearing and 
the cap. Torque the attaching bolts 
to specification. 


INPUT SHAFT BEARING RACE 


Disassembly 

1. Pull the bearing race from the front 
bearing retainer with Puller T50T- 
100-A and OTC-943. 

Assembly 

1. Press a new race into the front 
bearing retainer with the tool shown 
in Fig. 14. 


INPUT SHAFT SEAL 


Disassembly 

1. Pull the input shaft seal (Fig. 5) with 
Tool T58L-101-A and slide hammer 
Tool T50T-100-A. 

Assembly 

1. Press a new seal into place in the 
retainer making sure that the lip of 
the seal is toward the mounting 
surface. 


INPUT SHAFT BEARING 


Disassembly 

1. Remove the tapered roller bearing 
from the input shaft with Tool 
T64T-7025-A and T54T-4625-B1. 

Assembly 

1. Position Tool 4261-BA іп an Arbor 
Press as shown in Fig. 15. Place a 
wood block on the input gear and 
press the gear into the bearings until 
it contacts the bearing inner race. 


INPUT SHAFT ROLLER BEARINGS 


Disassembly 

1. Remove the snap ring and retaining 
washer from the shaft. 

2. Remove the bearings from the input 
shaft bore. 

Assembly 

1. Coat the bore of the input shaft gear 
with a thin film of grease. 

2. Install the 14 roller bearings in the 
bore of the input shaft. Slide the final 
roller axially into place. Secure the 
bearings with the retaining washer 
and the snap ring. 


REVERSE IDLER GEAR BEARINGS 


On F-100-350 and P-Series 
production gears, an idler gear and an 
integral bronze bushing is used (Fig. 5). 
For service replacement of the reverse 
idler gear on these models the gear and 
roller bearings are to be used, the same 
as on other models. The service reverse 
idler gear and bearings are serviced only 
as an assembly. Once the bearing lock 
ring snaps into place it cannot be 
removed without destroying either the 
gear or the bearing. 


FIRST-SPEED GEAR 


Disassembly 

1. Remove sliding first-speed gear and 
output shaft from the transmission. 

2. Mark the gear and output shaft so 
the gear and shaft splines can be 
assembled in the same position. 
Remove the gear from the output 
shaft. Do not lose the spline springs. 

Assembly 

1. If a new gear and/or shaft is being 
installed, select-fit the gear to the 
shaft for the best sliding action. Do 
the same if the first speed gear has 
been sticking on the shaft splines. 
Position the spline springs on the 
coast side of the spline teeth of the 
slider gear. To facilitate assembly, 
use a daub of grease to retain the 
springs on the sides of the spline 
teeth. Two notches have been 
machined on the hub of the slider 
gear to identify the location of the 
relieved splines. 

2. Place the new slider gear assembly іп 
its position on the output shaft. 


SECOND-SPEED GEAR 


Disassembly 

1. Slide the third-speed gear, first- 
speed gear stop, and the first-speed 
gear off the output shaft. Do not lose 
the slider gear springs. 

2. Carefully pry up on one end of the 
two piece snap ring and remove it 
from the shaft.If any damage to the 
ring results from this, it should not 
be re-used. 

3. Slide the second-speed gear and 
synchronizer brake off the shaft. 

4. Remove the snap ring from the 
synchronizer brake pins. Separate 
the brake and spring from the 
second-speed gear. 

Assembly 

1. Assemble the spring and 
synchronizer brake to the second- 
speed gear. Secure the brake with 
the snap ring making sure that the 
snap ring tangs are away from the 
gear. 

2. Slide the second-speed gear onto the 
front of the output shaft making sure 
that the synchronizer brake is 
toward the rear. Secure the gear to 
the shaft with the two piece snap 
ring. 

3. Slide the spring loaded first-speed 
gear and the gear stop (Fig. 5) onto 
the rear of the shaft. 

4. Slide the third-speed gear, 
synchronizer shim (if required) and 
the third and fourth-speed 
synchronizer and the roller type 
thrust bearing on the front of the 
shaft. 
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FIG. 9 Measuring Input Shaft-To-Synchronizer Clearance 
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SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) 


[ mman Гр”. 
New Process 435 (SAE 50 Engine Oil) (ESE-M2C39-A |65 |245. | 


GENERAL TORQUE GUIDE-(FOOT POUNDS) 


Torque Limits Bolts (Cont'd) 

Bearing Retainer to Transmission (Aux.) 5/8-18,115-140 | Trans. Support Bracket to Transmission (Cont'd) 7/16-14, 53-65 
1/2-13, 60-80 Trans. Support Bracket and Bearing Retainer to Transmission 5/8-11, 96-120 

Bearing Retainer to Trans. (Main W/O Aux.) 1/2-13, 60-80 5/8—18,115-140 
5/8—11, 120-150 Trans. Front Support Bracket and Trunnion to Transmission 5/8-11, 135-165 
3/8-16, 25-32 Trunnion Clamp to Bearing Retainer 

Bellcrank Bracket to Transmission 3/8—16, 25-32 Nut 
9/16-12, 120-150 | Adjusting Height Main Trans. 150-200 

Clutch Housing to Engine Block 7/16—14, 33-45 Bellcrank to Trans. 9/16—18, 70-90 

Clutch Housing to Transmission Case 7116—14, 40-50 3/8-16С, 20-25 
5/8-11, 120-150 Bearing Retainer to Trans. (Main W/O Aux.) 1/2-20, 50-62 
9/16-12, 90-115 5/8-18, 115-140 
5/8-18C, 120-150 | Drum Parking Brake to Companion Flange 3/8—24, 37-50 
9/16-18C, 90-115 7/16—20, 40-55 

Clamp Trunnion to Aux. Transmission 1/2-20, 50-55 1/2-20, 74-86 
2-2, 607 

Countershaft & Reverse Idler Shaft Retainer 1/2-13, 60-70 Handbrake Drum to-U-Joint Flange (Engine End) 7/16-20, 45-50 
5/16—18, 25-30 1/2—20, 75-80 
3/8-16, 25-37 3/8-24, 30-35 
3/8-16, 18-25 Input Shaft Yoke to Aux. Trans. 1 1/4-18, 500-550 


7/16—14, 40-45 Insulators- Transmission Rear Support to Frame Brackets 3/4-16, 75-100 
12-13, 80-85 Insulator—Trans. Mounting Brackets to Trans. Support Bracket—Rear 3/4—16, 90-110 


Gear Shift Lever Tower to Gearshift Housing 3/8—16, 20-25 Insulator—Aux. Trans. to Frame Brackets 3/4—16, 195-235 
5/16-18, 11-16 7/16—20, 40-55 
716-14, 30-45 78-14, 150-200 


Insulator Trans. to Frame Support 5/8-11, 96-120 Output Flange to Shaft (4-Speed Aux. Trans.) 500-550 
Input Shaft Bearing Retainer to Trans. Case 5/16-18, 25-30 Parking Brake Support and Transmission Support to Transmission 5/8—18, 115-140 
3/8—16, 25-30 Rear Support Plate to Trans. Aux. Case 5/8-18, 115-140 


7/16—14, 40-45 U-Joint Flange to Trans. Output Shaft 1.00—20, 250-300 
Output Shaft Bearing Retainer to Trans. Case 3/8—16, 20-25 1 1/4—18, 500-550 
7/16—14, 30-38 1 1/2-18, 550-600 
1/2-13, 50-62 
5/8-11, 96-120 
Parking Brake to Trans. Bearing Retainer 1/2--20С, 45-55 3/8-16, 20-25 
5/8-18, 180-220 3/8-24, 24-30 
7/16—20, 50-70 9/16—18, 100-120 
1/2-20, 58-72 


Remote Trans. Control Bracket to Upper Shift Control 7/16-14, 26-32 
tans, Support Bracket to Transmission 3/8—16, 20-25 Trans. to Support Bracket—Rear 7/8-14, 150 
5/8-11, 135-165 
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PART 16-26 New Process542 
Five-Speed Transmission 


Applies to: F-500-750 Models Only 
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DESCRIPTION 


TRANSMISSION 


The Model 542 (Fig. 1) isa 
synchromesh transmission. The 
mainshaft gears, except first-speed gear, THIRD SPEED GEAR 
are helical type and are in constant mesh THRUST RETENTION RING 
with mating gears on the countershaft. 

The first and reverse gears have straight 
cut spur-type teeth. Two synchronizer 
mechanisms are used for smooth SYNCHIRONIZ ER CONS 
shifting without gear clash. 


ENERGIZED SYNCHRONIZER 
IN 2ND AND 3RD GEAR 


ANTI-JUMP TORQUE 
LOCK (ALL GEARS) 


INVOLUTE SPLINES 
FOR DRIVE YOKE 


LARGE DIAMETER N 
BEARING RETENTION BOLT 


| HEAVY DUTY CASE 
AND RIBBING 


HEAVY DUTY 
STEEL BACKED HARD BRONZE BUSHING IN 2ND GEAR TRENON Y a 


FULL JOURNALS UNDER 2ND, 3RD AND 4TH GEARS GEAR О в 


FIG. 1 New Process 542 Four-Speed Transmission 
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REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 


l. 


Remove the floor mat and the floor 
plate. Loosen the two nuts that 
secure the top of the transmission to 
the clutch housing studs. 

If the vehicle is not raised on a hoist, 


it may be necessary to remove the 
parking brake lever before the 
transmission can be removed. Remove 
the shift lever using special Tool T73T- 
7220-A. 


2. 


Drain the transmission. Disconnect 
the drive shaft (or the coupling 
shaft) at the parking brake drum. If 
the vehicle is equipped with a 
coupling shaft support, disconnect 
the support bracket, and remove the 
coupling shaft. 

Disconnect the parking brake 
adjusting rod, and disconnect the 
speedometer cable. 

Remove the dust cover from the 


bottom of the clutch housing. 
Position a transmission jack under 
the transmission. Remove the top 
nuts, and the bottom bolts and lock 
washers that secure the transmission 
to the clutch housing. 

Move the transmission rearward 
until the input shaft splines clear 
housing. Be careful that the clutch 
release bearing and hub do not drop 
out of the release lever fork. Lower 
the transmission to the floor. 


Installation 


1. 


Place the transmission оп а 
transmission jack, and raise the 
transmission until the input shaft 
splines are aligned with the clutch 
disc splines. The clutch release 
bearing and hub must be properly 
positioned in the release lever fork. 
Slide the transmission forward until 
it is in position on the clutch 
housing. 


Install the lock washers, the top 
nuts, and the bottom bolts, and 
torque the bolts and nuts to 
specifications. Install the dust cover 
on the bottom of the clutch housing. 
Connect the speedometer cable. 
Connect the parking brake adjusting 
rod. 

Install the coupling shaft in the 
support bracket, and connect the 
support bracket to the support plate. 
Connect the coupling shaft (or the 
drive shaft) at the transmission. 
Install the shift lever using special 
Tool T73T-7220-A. 

Lower the vehicle to the floor, and 
install the floor plate and the floor 
mat. Fill the transmission to the 
correct level with the proper 
lubricant. 

Check the clutch pedal free travel, 
and adjust it if necessary. 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Disassembly 


l. 


Shift the transmission into second 
gear, and remove the gear shift cover 
attaching bolts. Raise the cover and 
turn the output shaft to position one 
of the second and third-speed 
blocking ring pins directly over the 
center of the output shaft (Fig. 2). 
While lifting the cover off the case, 
rotate it slowly in a clockwise 
direction and tilt it toward the right 
side of the transmission case. Push 
the low sliding gear backward to 
clear the fork. 

Lock the output shaft by shifting the 
transmission into two gears at one 
time and remove the output shaft 
nut. Remove the parking brake 
drum and spline flange. Disconnect 
the brake actuating lever, and 
remove the brake shoe assembly. 
Remove the bearing retainer and the 
speedometer gear. 

Remove the retaining snap ring from 
the input shaft bearing outer race 
and remove the input shaft and 
bearing from the case. Remove the 
snap ring and washer retaining the 


output shaft pilot roller bearings in 
the input shaft bore and remove the 
roller bearings. 

Remove the output shaft bearing 
(Fig. 3). Slide the output shaft 
toward the rear of the case, and 
remove the front synchronizer 
blocking rings and sleeve. Remove 
the shims from the fourth-speed 
gear. Remove the output shaft 
assembly from the case. 

Remove the reverse idler shaft lock 
plate, and tap the front of the idler 
shaft until the retainer can be 
removed from the case. Remove the 
thrust bearing from the rear of the 
shaft and the thrust washer and O- 
ring from the retainer. Remove the 
shaft and front bearing from the case 
(Fig. 2). 

Remove the four countershaft rear 
bearing and retainer cap bolts. 
Remove the countershaft front 
bearing retainer and gasket. Remove 
the front bearing attaching bolt. 
With a drift, drive the countershaft 
through the front bearing toward 
the rear, until the countershaft rear 
bearing and retainer cap comes out 
of the case. Remove the bearing and 
cap from the countershaft. Lift the 


countershaft assembly out of the 
case. Remove the thrust washer 
from the front of the countershaft. 
Remove the countershaft front 
bearing from the case. 


Assembly 


l. 


Install the snap ring on the 
countershaft front bearing outer 
race, and tap the bearing into the 
case. Install the front bearing outer 
retainer without a gasket. Place the 
thrust washer (spacer) on the front 
of the assembled countershaft, and 
place the countershaft in the front 
bearing. Tap the countershaft from 
the rear until the thrust washer 
(spacer) bottoms on the front 
bearing. Install the countershaft rear 
bearing and retainer cap, and gasket. 
Torque the bolts to specifications. 
Remove the countershaft front 
bearing outer retainer. Install the 
inner retainer that holds the 
countershaft on the bearing inner 
race. Torque the inner retainer bolt 
to specifications. Install the front 
bearing outer retainer and gasket. 
Tighten the retainer bolts to 
specifications. 


2. Place the idler gear on the idler shaft 
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with the shift fork groove toward the 
front. Install the thrust washer on 
the front of the idler shaft with the 
tang toward the front. Place the 
shaft and gear in the case, aligning 
the thrust washer tang with the slot 
in the case. Install the thrust bearing 
on the rear of the idler shaft and the 
thrust washer in the rear bearing 
retainer. Place a new O-ring in the 
retainer groove. Install the rear 
bearing retainer, lock and bolt. 

3. Install the output shaft assembly in 
the case. Place a hardwood block at 
the front of the output shaft, and 
drive the output shaft bearing onto 
the shaft, using the tool shown in 
Fig. 4. 

Remove the hardwood block, and 
install the fourth and fifth-speed 
synchronizer. Drive the output shaft 
bearing into the case with the tool 
shown in Fig. 4. 

4. Using driver, install the input shaft 
and bearing in the case. Shift the 
transmission into two gears, at one 
time and install the bearing 
attaching nut. Stake the nut. Install 
the input shaft bearing retainer 
without a gasket. Tighten the 
retainer bolts only enough to bottom 
the retainer on the bearing snap ring. 
With a feeler gauge, check the 
clearance between the bearing 
retainer and case. This clearance 
should be 0.003-0.006 inch. 
Remove the retainer, and select a 

gasket pack which will insure a seal at 

the outer edge of the retainer and at the 
same time eliminate end play between 
the retainer and bearing outer race snap 
ring. Torque the bolts to specifications. 

5. Install the spacer and speedometer 
gear on the output shaft. Check the 
output shaft bearing retainer oil seal. 
Replace if damaged, making sure 
that the open face of the seal faces 
the transmission (Fig. 2). Place a 
new gasket on the retainer, and 
install the retainer on the case. 
Torque the bolts to specifications. 

6. Install the parking brake shoe 
assembly. Position the universal 
joint flange and brake drum on the 
output shaft. After shifting the 
transmission into 2 gears at one 
time, install the output shaft nut and 
torque to specifications. When lining 
up the cotter pin holes, always 
tighten the nut. 

7. Shift the transmission into fourth 
gear. With 2 feeler gauges, check the 
clearance between the fourth-speed 
synchronizer outer ring and the 
fourth-speed gear (Fig. 5). Position 
the synchronizer so that one pin is 
directly above the center of the 


output shaft, and do not rock the 
synchronizer while making this 
check. If the clearance is not 
between 0.050 and 0.070 inch, 
change the shim which was installed 
on the front side of the fourth-speed 
gear. Shims are available in the 
following thickness: 0.009-0.011, 
0.014-0.016 inch. 

8. Shift the second and third-speed 
synchronizer into second gear. Shift 
all other gears into neutral. Shift the 
second and third-speed shifter fork 
into second gear. 

9. Place a new gasket on the gear shift 
cover, and install it on the case. 
There are two special bolts that 
fasten the gear shift housing to the 
case. They are locating bolts and are 
installed, one on each side of the 
housing at the second hole from the 
front. Install these and the 
remaining bolts, and torque to 
specifications. 

10. Install and adjust the parking brake 
assembly. 


SUB-ASSEMBLIES 


OUTPUT SHAFT 


Disassembly 

1. Remove the snap ring at the front of 
the output shaft (Fig. 2), and remove 
the synchronizer hub and fourth- 
speed gear. 

2. Using snap ring pliers, remove the 
snap ring at the front of the third- 
speed gear. Remove the gear and 
thrust washer. Remove the second 
and third-speed synchronizer. Slide 
the low and reverse sliding gear off 
the rear of the output shaft. 

3. Remove the second-speed gear. 


Assembly 

l. Slide the second-speed gear onto the 
output shaft. Install the washer and 
the retaining snap ring. 

2. Slidethe low and reverse sliding gear 
onto the output shaft, with the fork 
groove toward the front. Install the 
second and third-speed 
synchronizer (Fig. 2) with the long 
hub on the sliding clutch toward the 
front of the shaft. 

3. Install the third-speed gear on the 
output shaft, with the clutch teeth 
toward the rear. Install the washer 
snap ring. 

4. Place the fourth-speed gear on the 
output shaft, with the clutch teeth 
toward the front. Slide the shims 
over the fourth-speed clutch teeth. 
Place the fourth and fifth-speed 
synchronizer clutch hub on the 
output shaft, with the oil slots 
toward the rear. Install the snap ring 


that retains the synchronizer hub. 
Check the clearance between the 
snap ring and hub. Maximum 
clearance is 0.0003 inch. 
Replacement snap rings are 
available in the following 


thicknesses: 0.086-0.088, 0.089- 
0.091, 0.092-0.094, 0.095-0.097 
inch. 
COUNTERSHAFT OR GEARS 
Disassembly 


If any of the countershaft gears are 
to be replaced, press the gears off the 
shaft. 

Assembly 

Apply lubricant to the gear bores, 
and press the gears onto the 
countershaft. 


INPUT SHAFT OR BEARING 


Disassembly 

If the input shaft bearing is to be 
replaced use Tool T53T-7065-A (Fig. 6) 
to remove the bearing from the shaft. 
Assembly 

Press the bearing onto the input 
shaft. Place the output shaft pilot roller 
bearings in the input shaft and install the 
retainer and snap ring. 


GEAR SHIFT COVER 


Disassembly 

1. Mount the cover in a bench fixture 
or soft-jawed vise. Mark each fork 
and gate for location at assembly 
(Fig. 7). Shift all the shifter shafts 
into neutral position. 

2. With a punch, drive the four 
expansion plugs out of the housing 
(Fig. 8). 

3. With a screw extractor, remove the 
pins that hold the forks and gates on 
the shifter shafts. 

4. Insert a pin punch in any one of the 
shifter shaft pin holes and slide the 
shaft through the rear of the 
housing. As the shaft clears the front 
support, catch the detent ball and 
spring. Mark the end of the shifter 
shaft to insure proper assembly. The 
remaining shafts may be removed in 
the same manner. 

Assembly 

l. Install the reverse shifter shaft 
detent ball and spring in the 
housing. Install the reverse shifter 
shaft, fork and gate. 

2. Place the interlocking balls in the 
housing. Install the remaining 
shifter shafts, forks, gates, and 
detent balls. The interlocking pins 
must be installed in the center shafts 
(Fig. 9). 

3. Check the operation of the 
interlocking system. Install the 
retaining pins in the forks and gates. 
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4. Coat the outer edges of new 
expansion plugs with an oil-resistant 
sealer, and install them in the 
housing. Expand the plugs with a 


BEARING 


С1359-В 


FIG. 3 Removing Output Shaft 
Bearing 


Hardwood Block 


“д BEARING 


Y 


OUTPUT SHAFT 


Tool -T53T-7065-B 


C1363-B 


FIG. 4 Installing Output Shaft 
Bearing 


flat faced bar or punch by striking 
them in the center. 

5. Check the operation of the interlock 
system by moving one outside rail. If 


FOURTH AND FIFTH SPEED 
SYNCHRONIZER STOP RING 


FOURTH SPEED GEAR ^c1364-B 


FIG. 5 Checking Synchronizer 
Clearance 


BEARING 


Wrench 


INPUT SHAFT 


Tool -T53T-7065-A 


C1362-8 
FIG. 6 Removing Input Shaft 
Bearing 


the opposite outside rail can be 
moved, the system is not operating. 


MARK COVER C1365-B 


FIG. 7 Marking Shifter Fork and 
Gate 
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FIG. 8 Gear Shift Cover Disassembled 
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INTERLOCK 
MECHANISM 


DETENT 
BALL 


C 2031.C 


FIG. 9 Gear Shift Housing Interlock System 


SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) 
[ Tm — A | We 
New Process 542 (SAE 50 Engine Oil) (ESE M2C39-A) [-. 9. . 7.25 
CC2232-B 


16-26-08 NEW PROCESS 542 FIVE-SPEED TRANSMISSION 16-26-08 


GENERAL TORQUE GUIDE-(FOOT POUNDS) 


Torque Limits Bolts (Cont'd) 
Bearing Retainer to Transmission (Aux.) 5/8—18, 115-140 Trans, Support Bracket to Transmission (Cont'd) 7716-14, 53-65 
1/2-13, 60-80 Trans. Support Bracket and Bearing Retainer to Transmission 5/8-11, 96-120 
Bearing Retainer to Trans. (Main W/O Aux.) 1/2-13, 60-80 5/8-18, 115-140 
5/8-11,120-150 | Trans. Front Support Bracket and Trunnion to Transmission 5/8-11, 135-165 
ellcrank to Trans. 3/8-16, 25-32 Trunnion Clamp to Bearing Retainer 1/2-20, 50-62 
Bellcrank Bracket to Transmission 3/8-16, 25-32 Nuts Torque Limits 
9/16-12, 120-150 | Adjusting Height Main Trans. 150-200 
Clutch Housing to Engine Block 7/16-14, 33-45 Bellcrank to Trans. 9/16-18, 70-90 
Сішсһ Housing to Transmission Case 7/16—14, 40-50 3/8- 16C, 20-25 
5/8—11, 120-150 Bearing Retainer to Trans. (Main W/O Aux.) 1/2-20, 50-62 
9/16-12, 90-115 5/8-18, 115-140 
5/8—18C, 120-150 | Drum Parking Brake to Companion Flange 3/8—24, 37-50 
9/16—18C, 90-115 7/16-20, 40-55 
Clamp Trunnion to Aux. Transmission 1/2-20, 50-55 1/2—20, 74-86 
2-20, 6070 
Countershaft & Reverse Idler Shaft Retainer 1/2-13, 60-70 Handbrake Drum to-U-Joint Flange (Engine End) 7/16—20, 45-50 
5/16-18, 25-30 1/2-20, 75-80 
3/8-16, 25-37 3/8-24, 30-35 


3/8-16, 18-25 Input Shaft Yoke to Aux. Trans. 11/4-18, 500-550 
7/16-14, 40-45 Insulators—Transmission Rear Support to Frame Brackets 3/4— 16, 75-100 
1/2-13, 80-85 Insulator—Trans. Mounting Brackets to Trans. Support Bracket—Rear 3/4-16,90-110 


Gear Shift Lever Tower to Gearshift Housing 3/8—16, 20-25 Insulator—Aux. Trans. to Frame Brackets 3/4—16, 195-235 
5/16-18, 11-16 7/16—20, 40-55 
7/16—14, 30-45 7/8—14, 150-200 


Insulator Trans. to Frame Support 5/8- 11, 96-120 Output Flange to Shaft (4-Speed Aux. Trans.) 500-550 
Input Shaft Bearing Retainer to Trans. Case 5/16—18, 25-30 | Parking Brake Support and Transmission Support to Transmission 5/8-1В, 115-140 


3/8—16, 25-30 Rear Support Plate to Trans. Aux. Case 5/8—18, 115-140 
7/16—14, 40-45 U-Joint Flange to Trans. Output Shaft 1.00-20, 250-300 
Output Shaft Bearing Retainer to Trans. Case 3/8—16, 20-25 1 1/4-18, 500-550 
7/16—14, 30-38 1 1/2-18, 550-500 
12-13, 50-62 
5/8—11, 96-120 
Parking Brake to Trans. Bearing Retainer 1/2-20C, 45-55 Bellcrank Bracket to Crossmember 3/8-16, 20-25 
5/8—18, 180-220 3/8-24, 24-30 
7116—20, 50-70 Bellcrank to Mounting Bracket 9/16- 18, 100-120 


Rear Cross Shaft Housing ta Adapter or Trans. Assy. 7/16—14, 30-38 Brake Support Plate to Trans, Support Plate 1/2-20, 58-72 
Remote Trans. Control Bracket to Frame 9/16-12, 110-130 | Insulator-Adjusting Studs to C/M 


Remote Trans. Control Bracket to Upper Shift Control 7/16-14, 26-32 
rans, Support Bracket to Transmission 3/8—16, 20-25 Trans. to Support Bracket —Rear 7/8-14, 150 
5/8-11, 135-165 
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PART 16-40 Clark 280 Five Speed | 
Transmission 


SUB-ASSEMBLIES 
Countershaft 
Assembly 
Disassembly 
Gearshift Housing 
Assembly 
Disassembly 

Input Shaft 
Assembly 


DESCRIPTION 


TRANSMISSION 


The heavy-duty 5-speed Synchro- 
Silent Clark 280-V series transmission 
(Fig. 1) is available with either a direct 
drive ratio in fifth gear or an overdrive 


+++» зә 


Applies То 500 Thru 800, 6000, 7000, 8000 Series Only 
COMPONENT INDEX COMPONENT INDEX 


SPECIFICATIONS ............. 


Disassembly 
Output Shaft 


Disassembly 


Assembly 


Removal 


ratio in fifth gear. The overdrive ratio is 
reached through gearing in the 
transmission and not through a separate 
overdrive unit. 

The overdrive and the direct drive 
type of transmission differ in gear ratios 


Assembly .. 


TRANSMISSION ASSEMBLY 
Description ... 
Disassembly .. 
Installation ... 
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at all speeds and іп the power flow path 
through the gears. However, the 
construction of these transmissions is 
basically the same. 
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CLARK 280 FIVE-SPEED TRANSMISSION 


REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 


l. 


Remove the floor mat and the floor 
plate. 
Remove the gear shift lever housing 


and disconnect the parking brake lever. 
Cover the case opening. 


2. 


On a C-Series model, shift the 
transmission into neutral, release the 
lock, and tilt the cab forward. 
Remove the rear cross-shaft housing 
bolts. Tie the housing so that it does 
not fall. If necessary to provide room 
for removal of the transmission, 
raise the rear of the truck and install 
safety stands. 

Drain the transmission. Disconnect 
the drive shaft (or the coupling 
shaft) at the parking brake drum. If 
the truck is equipped with a 
coupling shaft support, disconnect 
the support bracket, and remove the 
coupling shaft. 

Disconnect the parking brake 
adjusting rod, and disconnect the 
speedometer cable. Remove the 
driven gear and its bearing. 
Remove the dust cover from the 
bottom of the clutch housing. 
Position a transmission jack under 
the transmission. Remove the top 
nuts, and the bottom bolts and lock 
washers that secure the transmission 
to the clutch housing. 

Move the transmission to the rear 
until the input shaft splines clear the 
clutch housing. Be careful that the 
clutch release bearing and hub do 
not drop out of the release lever fork. 
Lower the transmission to the floor. 


Installation 


l. 


Place the transmission on a 
transmission jack, and raise the 
transmission until the input shaft 
splines are aligned with the clutch 
disc splines. The clutch release 
bearing and hub must be properly 
positioned in the release lever fork. 
Slide the transmission forward until 
it is in a position on the clutch 
housing. 


SHIFT RAIL BRACKET 


FIG. 2 Removing Shift Rod Support 


Assembly 


OUTPUT SHAFT BEARING 


PULLER 


С1810-А 


FIG. 3 Removing Output Shaft Rear 


Bearing 


2. On a C-Series model, position the 


cross-shaft housing on the 
transmission case adapter, and 
install the mounting bolts. Torque 
the bolts to specification. 

Install the lock washers, the top 
nuts, and the bottom bolts, and 
torque the bolts and nuts to 
specifications. Install the dust cover 
on the bottom of the clutch housing. 
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ЕГІ COUNTERSHAFT Š 
| REAR BEARING 


C1815-A 


FIG. 4 Installing Countershaft Rear 
Bearing 


Position the speedometer driven 
gear bearing and the gear, and 
connect the speedometer cable. 

4. Connect the parking brake adjusting 
rod. 

5. Install the coupling shaft in the 
support bracket, and connect the 
support bracket to the support plate. 
Connect the coupling shaft (or the 
drive shaft) at the transmission. 

6. Install the shift lever housing. When 
positioning the gear shift lever 
housing, always lower it straight 
down onto the gear shift housing. 
Torque the gate plunger retainer to 
specification. 

7. Lower the truck to the floor, and 
install the floor plate and the floor 
mat. Fill the transmission with the 
correct amount of proper lubricant. 
Adjust the remote control shift 
linkage. 

8. Check the clutch pedal free travel, 
and adjust it if necessary. 
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CLARK 280 FIVE-SPEED TRANSMISSION 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Disassembly 


l. 


10. 
11. 


13. 


Remove (һе gear shift housing cover 
and remove the shift rods as an 
assembly (Fig. 2). 

Remove the parking brake drum 
anchor clip screw. Remove the 
brake band jam nuts and locating 
screw. 

Remove the brake band adjusting 
nut and bolt, then remove the two 
brake release springs and the cam 
lever shoe. 

Slide the brake band off the drum 
and remove the anchor clip spring. 
Lock the transmission in two gears 
and remove the brake drum 
retaining nut. Remove the brake 
drum from the output shaft. 
Remove the output shaft rear 
bearing retainer and speedometer 
drive gear. 

Remove the countershaft rear 
bearing retainer, then remove the 
bearing snap ring. 

Remove the input shaft bearing 
retainer and pull the input shaft out 
of the case. Be careful not to drop 
output shaft pilot bearing rollers 
into the transmission case. 

Force the output shaft rearward 
until the rear bearing is exposed. 
Using a bearing puller, remove the 
rear bearing from the bore (Fig. 3). 
Lift the output shaft from the case. 
Remove the reverse idler shaft using 
Tool T50T-100-A. Lift the reverse 
idler gear, bearing and thrust 
washers from the case. 


. Force the countershaft rearward 


until the rear bearing is exposed. 
Remove the bearing and oil slinger 
with a suitable puller. 

Lift the countershaft from the case. 


Assembly 


1. 


Coat the front countershaft needle 
bearings with grease and install 
them in the front countershaft bore. 
Tip the rear of the countershaft 
down and lower it into the case. 
Push the countershaft forward and 
insert the shaft into the front 
bearing. 

Position the countershaft rear 
bearing oil slinger and bearing on 
the shaft. Drive the bearing into the 
bore (Fig. 4). The countershaft drive 
gear should be supported while 
driving the shaft to prevent damage 
to the front bearing. 


4. 


Coat the reverse idler thrust washers 
with grease and position them in the 
case. 

Insert the two roller bearings in the 
reverse idler gear bore. Place the 
gear assembly in position in the 
transmission case, with the small 
gear toward the rear of the case. 
Insert the reverse idler shaft through 
the hole in the case, through the 
reverse idler gear and into the 
forward support boss. Drive the 
reverse idler shaft into the case until 
the slot in the shaft is lined up with 
the lock bolt hole. Install the 
retainer in the slot and secure the 
retainer with the lock bolt. Torque 
the bolt to specifications. 

Tilt the rear of the output shaft 
assembly downward and insert the 
end of the shaft through the output 
shaft bore in the case. Lower the 
front end of the output shaft until it 
is in line with the pilot bearing 
opening. Move the assembly 
forward into position. 

Insert the pilot bearing in the input 
shaft bore. 

Position the input shaft and bearing 
assembly in the forward end of the 
transmission case. Tap the front end 
of the shaft with a soft hammer until 
the snap ring is seated against the 
case. Be sure the clutching teeth of 
the input shaft gear mesh with the 
fifth-speed synchronizer without 
bind. 


. Position a new gasket on the input 


shaft bearing retainer. Be sure that 
the oil return holes in the retainer 
and gasket are aligned with the 
return hole in the case. 


. Install the lock washers and bolts on 


the input shaft bearing retainer and 
torque the bolts to specification. 


. Position the output shaft rear 


bearing on the shaft and drive the 
bearing into its bore until the snap 
ring is seated against the case. 


. Position the countershaft rear 


bearing cap and gasket on the case 
and install the lock washers and 
bolts. Torque the bolts to 
specification. 


. After installing the speedometer 


drive gear on the output shaft, 
position a new oil seal in the output 
shaft bearing retainer. Be sure the 
seal is correctly installed. Position a 
new gasket and the bearing retainer 
on the case and install the lock 
washers arid bolts. Torque the bolts 
to specification. 


15. Install the parking brake drum 
assembly and companion flange 


assembly. 


16. Shift all rods to the neutral position 
and install the gear shift housing 
assembly in the transmission case. 
Be sure the shift forks engage the 
slots on the gears. Install the shift 
rod support assembly bolts and 
torque the bolts to specification. 


Install the three locking bolts and 
springs in the support housing (Fig. 
5). 


17. Install a new transmission cover 
gasket on the case and position the 
top cover. Install the cover retaining 
bolts and torque them to 


specification. 
SUB-ASSEMBLIES 


OUTPUT SHAFT 


Disassembly 


1. Remove the first and reverse gear 


from the output shaft. 


2. Clamp the output shaft, front end 
facing upward, in a soft-jawed vise. 
Remove the fourth and fifth-speed 
synchronizer assembly from the 
shaft. Remove the snap ring 
retaining the fourth-speed gear and 
remove the shift hub sleeve and 


fourth-speed gear. 


3. Remove the third-speed gear snap 
ring and lift off the locating washer 


and gear. 


4. Lift off the second and third-speed 


synchronizer assembly. 


Vs 


TENSION SPRING 


FIG. 5 Installing Shift Rod Locking 
Springs and Balls 
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5. Remove the snap ring retaining the 
second and third-speed gear shift 
hub sleeve and lift the sleeve off the 
shaft. 

6. Remove the second-speed gear snap 
ring and remove the locating washer 
and gear. 

Assembly 

1. Install the output shaft, forward end 
up, in a soft-jawed vise. 

2. Install the second-speed gear lower 
snap ring and locating washer on the 
output shaft. Install the second- 
speed gear on the shaft with the 
clutching teeth facing upward. 
Install the upper snap ring. While 
pressing downward on the second 
speed gear to compress lower helical 
snap ring, check the gap between the 
second gear and the upper snap ring. 
This gap must be a minimum of 
0.006 inch. 

3. Install the second and third-speed 
shift hub and snap ring. 

4. Install the second and third-speed 
synchronizer assembly on the shaft. 

5. Install the third-speed gear on the 
shaft with the clutching teeth facing 
downward. Install the third-speed 
gear locating washer and snap ring. 

6. Install the fourth-speed gear with 
the clutching teeth up. 

7. Install the bottom cone of the fourth 
and fifth-speed synchronizer over 
the cluthcing teeth of the fourth- 
speed gear. 

8. Install the fourth and fifth-speed 
shift sleeve hub. Be sure the 
chamfered side is facing down. 
Install the snap ring. 

9. Install the fourth and fifth-speed 
synchronizer on the shift hub sleeve 
(Fig. 6). 

10. Reverse the output shaft and install 
the first and reverse gear with the 
shift fork groove facing down. A 
minimum of 0.006 inch end play 
must be maintained on all mainshaft 
gears. Synchronizer end play on 
both synchronizers must be 
maintained at 0.060 inch minimum 
and 0.160 inch maximum. 


INPUT SHAFT 


Disassembly 

1. Remove the bearing retaining snap 
ring from the input shaft. Remove 
the bearing with Tool T53T-7065-A 
(Fig. 7). 

Assembly 

1. Install the oil slinger and press the 
bearing on the input shaft. Be sure 
the snap ring groove is facing the 
forward end of the shaft. To prevent 
damage to the bearing, apply 
pressure on the inner race of the 
bearing only. 

2. Install the bearing snap ring. 


ПІ Ë 


FOURTH- FIFTH 
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OUTPUT SHAFT 
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FIG. 6 Installing Fourth-Fifth Speed 
Synchronizer 


Tool—T53T-7065-A sss 
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FIG. 7 Removing Input Shoft 
Beoring 
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FIG. 8 Removing shift Fork Roll Pin 
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INTERLOCK BALLS 
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FIG. 9 Installing Shift Rod Interlock 
Balls 

COUNTERSHAFT 

Disassembly 


1. Remove the snap ring at the forward 
end of the countershaft (Fig. 1). 

2. Place the countershaft assembly in a 
hydraulic press, and press the drive 
gear off the shaft. 

3. Remove the key from the shaft and 
press the fourth-speed gear off the 
shaft. Remove the remaining key. 

Assembly 

1. Install the fourth-speed gear 
Woodruff key in the slot on the 
shaft. Position the fourth speed gear 
on the shaft with the long hub facing 
toward the front. 

2. Install the countershaft main drive 
gear key in the keyway in the shaft. 
Install the countershaft drive gear 
on the shaft with the long hub facing 
toward the rear. Install the snap ring 
on the countershaft. 


GEAR SHIFT HOUSING 


Disassembly 
It is not necessary to disassemble the 

gear shift housing assembly (Fig. 10) to 
determine if parts are worn. Note the 
condition of the shifter fork shafts and 
forks by a visual inspection. If the forks 
are excessively worn, or if they bind 
when shifted into the various positions, 
disassemble the gear shift housing 
assembly to make repairs. Check the 
interlocking system. 

1. Remove the first and reverse shift 
lug lock screw and slide the shift 
fork, rod and lug from the shift rod 
support. 

2. Using a small drift remove the 
second and third-shift fork roll pin 
and slide the shift rod out of the 
support assembly (Fig. 8). Do not 
lose the interlock pin or spacer. 

3. Remove the fourth and fifth-shift 
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fork roll ріп with а small drift. 
Remove the shift rod and fork from 
the support assembly. 


Assembly 


1. 


Slide the fourth апа fifth-shift shaft 
through the shift support and into 
the fourth and fifth-shift fork. Install 
the roll pin and move the rod to the 
neutral position. 

Install two interlock balls between 
the shift shaft bores (Fig. 9). 

Slide the second and third-shift rod 
through the shift support. Install the 
spacer and interlock pin in the shift 
rod. 

Install the second and third-shift 
fork roll pin and move the rod to the 
neutral position. 

Install two interlock balls between 
the second and third and first and 
reverse shift rod bores. 

Install the first and reverse rod in 
the support and in the shift lug. 
Install the first and reverse lug lock 
screw and lock wire. 
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PART 16-41 Clark 380 Five-Speed Transmission 


This Information Applies To: N-7000; C, L, LN, LNT, LT, LTS-8000 and 
L, LN, LNT, LT, LTS-900 


COMPONENT INDEX COMPONENT INDEX 
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Assembly .................... 
SUB-ASSEMBLIES Disassembly .................. 
Countershaft Output Shaft Rear Bearing Cap 
Assembly .................... Авзетіу.................... 
Disassembly .................. Disassembly .................. 
Gear Shift Housing Reverse Lug Assembly 
Assembly .................... Assembly .................... 
Disassembly .................. Disassembly .................. 
Gear Shift Lever and Tower 
Assembly .................... TRANSMISSION ASSEMBLY 
Disassembly ...............,.4 410511] Assembly ...................... 
Input Shaft and Bearing D'eseti BEIGE sa tra CREAN COENA 
Assembly .................... Disassembly .................... 
Disassembly .................. Installation ..................... 


Removal eM 


DESCRIPTION 


except low and reverse. Second, third, 
fourth and fifth-speed gears are helical 
cut and in constant mesh with the 
countershaft. Two synchronizer 
assemblies connect these gears to the 


output shaft. The low and reverse-speed 
Bear is a spur cut gear, splined to the 
output shaft. Two power take-off 
openings are provided in the sides of the 
transmission case. 


TRANSMISSION 


The Clark 380 Series transmissions 
are of the synchromesh type, with 
synchronized shifting in all speeds 


REMOVAL AND INSTALLATION 


TRANSMISSION for removal of the transmission, 5. Remove the dust cover from the 
raise the rear of the truck and install bottom of the clutch housing. 
safety stands. Position a transmission jack under 

Removal . Drain the transmission. Disconnect the transmission. Remove the top 

1. Remove the floor mat and the floor the drive shaft (or the coupling nuts, the bottom bolts and lock 


plate. Remove the gear shift lever 
housing and disconnect the parking 
brake lever. Cover the case opening. 
On C-Series units, shift the 
transmission into neutral, release the 
lock and tilt the cab forward. 
Remove the rear cross-shaft housing 
bolts. Tie the housing so that it does 
not fall. If necessary to provide room 


shaft) at the parking brake drum. If 
the truck is equipped with a 
coupling shaft support, disconnect 
the support bracket and remove the 
coupling shaft. 

Disconnect the parking brake 
adjusting rod and the speedometer 
cable. Remove the driven gear and 
its bearing (Fig. 1). 


washers that secure the transmission 
to the clutch housing. 

Move the transmission to the rear 
until the input shaft splines clear the 
clutch housing. Be careful that the 
clutch release bearing and hub do 
not drop out of the release lever fork. 
Lower the transmission to the floor. 
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FIG. 1 Disassembled View Clark 380 Series Transmission 
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Installation 


l. 


Place the transmission on a 
transmission jack. Raise the 
transmission until the input shaft 
splines are aligned with the clutch 
disc splines. The clutch release 
bearing and hub must be properly 
positioned in the release lever fork. 
Slide the transmission forward until 
it is in position on the clutch 
housing. 

On C-Series units, position the 


cross-shaft housing on the 
transmission case adapter and install 


the mounting bolts. Torque the bolts 
to specification. 

Install the lock washers, the top nuts 
and the bottom bolts. Torque to 
specifications. Install the dust cover 
on the bottom of the clutch housing. 
Position the speedometer driven 
gear bearing and the gear. Connect 
the speedometer cable. 

Connect the parking brake adjusting 
rod. 

Install the coupling shaft in the 
support bracket and connect the 
support bracket to the support plate. 
Connect the coupling shaft (or the 


drive shaft) at the transmission. 
Install the shift lever housing. When 
positioning the gear shift lever 
housing, always lower it down onto 
the gear shift housing. Torque the 
gate plunger retainer to 
specification. 

Lower the truck to the floor. Install 
the floor plate and the floor mat. Fill 
the transmission with the correct 
amount of the specified lubricant. 
Adjust the remote control shift 
linkage. 

Check the clutch pedal free travel 
and adjust it if necessary. 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Disassembly 


l. 


2. 


10. 


12. 


Remove the gear shift housing 
assembly. 

Shifting by hand, engage the 
transmission into two speeds at the 
same time. 

Remove the output flange nut cotter 
pin. 

Remove the nut. 

Remove the parking brake band 
assembly. 

Remove the brake drum and flange 
assembly. 

Remove the output shaft and 
countershaft rear bearing caps and 
gaskets. 

While the transmission is still locked 
in two speeds, remove the 
countershaft rear bearing attaching 
nut. 

Remove the input shaft bearing cap 
and gasket. 

Remove the input shaft and bearing 
assembly from the front of the case. 
Proceed with caution to avoid 
dropping the pilot bearing from the 
pocket of the drive gear if it remains 
with the gear. If not in the pocket of 
the gear, remove it from the end of 
the output shaft pilot. 


. Remove the speedometer drive gear 


and the speedometer drive gear 
spacer from the output shaft. Move 
the output shaft assembly toward 
the rear of the case far enough that 
the rear bearing clears the case. 
Using a suitable puller, remove the 
bearing from the end of the shaft. 
The forward end of the output shaft 
can now be tilted upward to clear the 
front of the case and the entire 
assembly removed. 


13. 


14. 


17. 


18. 


19. 


20. 


Remove the screw and lock washer 
holding the reverse idler shaft lock 
plate at the rear of the case and 
remove the lock. 

Using a suitable puller in the slot in 
the end of the reverse idler shaft, 
pull the shaft from the case. 


. Lift the reverse idler gear from the 


case. 


. Remove the two reverse idler 


bearings and bearing spacer from 
the hub of the reverse idler gear. 
Push the countershaft toward the 
rear of the transmission case far 
enough that the rear countershaft 
bearing can be removed from the 
countershaft. 

The countershaft assembly can now 
be removed by tilting the forward 
end upward in a manner similar to 
that used in removing the main 
shaft. 

If countershaft front or pilot bearing 
is to be replaced, remove clutch 
housing from transmission. 

Press pilot bearing from 
transmission case. Do not hammer 
or drive out bearing as damage or 
distortion to the bore in case will 
result. 


Assembly 


l. 


If countershaft front bearing is to be 
replaced, coat outer diameter of 
pilot bearing with a suitable sealer. 
From clutch housing end of case 
with open end of bearing toward 
rear of transmission, press the 
bearing 0.007 inch below front face 
of case. 

Tip the rear end of the countershaft 
down and lower it into the case, 
running the rear of the countershaft 
through the countershaft bearing 
opening in the rear of the case far 


enough that the front of the 
countershaft may be lowered into 
position. Push the countershaft 
forward into position. 

Install the countershaft rear bearing. 
Be sure that the snap ring is in 
position in the groove of the outer 
race of the countershaft rear bearing 
and press the bearing into position 
on the shaft with the snap ring 
toward the rear. 

Insert the two roller bearings and 
the spacer into the hub of the reverse 
idler gear and position it in the case. 
The gear with the chamfered teeth 
should be toward the rear of the 
case. 

Insert the reverse idler shaft through 
the hole in the rear of the case, 
through the reverse gear and into the 
forward support boss. Shaft should 
be driven inward until the forward 
face of the slot in the shaft is flush 
with the rear face of the case and slot 
lined up to permit installation of a 
locking plate. 

Install the locking plate in position 
in the slot in the end of the shaft and 
secure with capscrew and lock 
washer. 

Position the output shaft assembly 
in the transmission case by tilting 
the rear end of the assembly down 
and lowering it into and through the 
opening in the rear of the case. 
Lower the front end in line with the 
pilot bearing opening and move the 
output shaft assembly forward into 
position. Let the shaft rest in this 
position until assembly is completed. 
Assemble the output shaft rear 
bearing over the end of the output 
shaft with snap ring in outer race 
facing toward the rear. 
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10. 


11. 


12. 


13. 


Install pilot bearing on the output 
shaft. 

Install the input shaft and bearing 
assembly in the case so that the input 
shaft gear engages and meshes with 
the countershaft gear and the output 
shaft and pilot bearing are seated in 
the input shaft bore. If a new pilot 
bearing is used, it will be in a plastic 
sleeve. Stand the drive gear on end. 
Set the bearing and sleeve over the 
bearing pocket in the drive gear. 
Slide the bearing rollers and cage 
from the plastic sleeve into the 
bearing pocket. Important —When a 
new bearing is used, always install a 
new bearing race on the mainshaft. 
If the old pilot bearing is used, set 
the rollers in the bearing cage and 
hold them in place with a rubber 
band. Slide the bearing rollers and 
the cage from the rubber band into 
the bearing pocket. 

Install the input shaft bearing cap 
and gasket. Be sure the oil return 
hole in the cap is lined up with the 
oil return hole in the case. This 
passage must be open and clear. 
Lock gears into two speeds at one 
time and install the countershaft 
rear bearing attaching nut. Torque 
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14. 


15. 


16. 
17. 


18. 


19. 


Install the countershaft rear bearing 
cap and gasket. 

Install the speedometer drive gear 
spacer and speedometer drive gear 
on the output shaft. 

Install the output shaft rear bearing 
cap assembly and gasket. 

Install the parking brake drum and 
companion flange assembly. 

Install the companion flange nut. 
Tighten the nut to specification. 
Install a new cotter pin to lock this 
nut into position. 

Move all gears to neutral and 
assemble the gear shift housing and 
gasket to the transmission case, 
making sure the shift forks engage 
slots of the gears. 


. Assemble the gasket, gear shift lever 


and tower assembly to shift bar 
housing. 


SUB-ASSEMBLIES 


OUTPUT SHAFT 
Disassembly 


l. 


the nut to specification and stake in 2. 
position with a punch. 

ae 
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FIG. 2 Instolling Bushing Sleeve 
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Remove the first and reverse sliding 
gear and the fourth and fifth 
synchronizer assembly from the 
output shaft. 

Place the balance of the assembly in 
a vise using copper or lead jaws so as 
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поі to damage splines. This 
assembly should be positioned with 
the front end upwards. 

Spread the snap ring holding the 
fourth-speed gear and remove it 
from the shaft. 

Remove the fourth-speed gear and 
washer from the shaft. 

Remove the assembly from the vise 
and with the front end pointed 
downward, tap it lightly on a block 
of wood, allowing the weight of the 
third-speed gear to force the fourth- 
speed gear bushing off of the output 
shaft. After this sleeve has loosened, 
remove it from shaft along with the 
fourth-speed gear locating washer. 
When the sleeve is removed, the 
locating pin will come off with it. 
Care should be exercised not to lose 
this pin. 

The third-speed loose gear may now 
be removed from the front end of the 
shaft. 


Remove second and third-speed 
synchronizer assembly. 

Remove second gear retaining ring 
and washer. 

Remove second-speed constant 
mesh gear. 


. Remove second gear bushing sleeve 


and locating washer from shaft. 
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Assembly 


1. 
2. 


3. 


Clamp the output shaft іп а soft- 
jawed vise with the front end up. 
Drop the second gear locating 
washer into position over the shaft. 
With lockpin in place in the bushing 
sleeve, install the bushing sleeve on 
the shaft with the lockpin toward the 
upper end (Fig. 2). 

To be sure of a properly tight stack- 
up between the second-speed 
locating washer, second-speed 
bushing sleeve, second-speed 
retaining washer and snap ring, the 
following procedure should be used. 
Before the second-speed gear is 
installed on the bushing sleeve, place 
a retaining washer on the shaft and 
hold it down tight against the 
bushing sleeve. Holding the snap 
ring parallel to the retaining washer, 
slip the snap ring into the snap ring 
groove in the mainshaft (Fig. 3). 
Select variable thickness washers 
until a washer is selected that will 
give 0.004 inch maximum snap ring 
looseness. Remove the selected 
washer and install the gear over the 
bushing sleeve. Place the selected 
washer in position and install snap 
ring on shaft so that it is locked 
securely in the groove. End play on 
second gear must be a minimum of 
0.006 inch. 

Place the second and third-speed 
synchronizer on the splines of the 
shaft and drop it into position. 
Drop the third gear thrust washer 
into position over shaft. 

Place the third-speed gear on the 
shaft with toothed hub downward. 
Drop the fourth-speed gear locating 
washer into position over the shaft. 
With the lockpin in place in the 
bushing sleeve, install the bushing 
sleeve on the shaft with the lockpin 
toward the upper end (Fig. 2). 


. To be sure of a tight stack-up 


between the fourth-speed locating 
washer, fourth-speed bushing sleeve, 
fourth-speed retaining washer and 
snap ring, follow the procedure 
given in step 4 above, selecting a 
retaining washer that will give 0.004 
inch maximum snap ring looseness 
(Fig. 3). Mainshaft gears must 
maintain minimum gear end play as 
follows: 

2nd—0.006 inch 

3rd—90.009 inch 

4th—0.006 inch 


. Remove the assembly from the vise 


and install the sliding gears on the 
shaft as follows: Fourth and fifth- 
speed synchronizer hub with the 
large end toward the rear. First and 
reverse gear with the fork slot 
toward the front. 


COUNTERSHAFT 


Disassembly 


1. 
2. 


3. 


Remove the snap ring from the front 
end of the countershaft. 

Using an arbor press or suitable gear 
puller, remove the countershaft 
drive gear spacer, fourth-speed gear 
and third-speed gear. 

Remove the gear keys from the 
shaft. 


Assembly 


1. 


6. 


Install a Woodruff key in each key 
slot on the countershaft except the 
drive gear. 

Press the third-speed gear onto the 
shaft with the long hub toward the 
rear. 

Press the fourth-speed gear onto the 
shaft with the long hub toward the 
rear. 

Install drive gear spacer and drive 
gear key. 

Press the countershaft drive gear 
onto the shaft with the long hub 
toward the rear. 

Install the retaining ring. 


INPUT SHAFT AND BEARING 
Disassembly 


ШШ 


Place input shaft gear іп vise using 
copper or lead jaws so as not to 
damage teeth. 

Remove the jam nut holding the 
bearing on the input shaft. 


SELECTIVE SIZE 
WASHER 


ZA ZZ 


3. 


Using a suitable puller or an arbor 
press, remove the bearing from the 
input shaft. 


Assembly 


1. 


2. 


3. 


Assemble the bearing on the output 
shaft with the snap ring toward the 
pilot end of the gear. 

Install the bearing attaching nut and 
torque it to specifications. 

Stake the nut in position. 


OUTPUT SHAFT REAR BEARING CAP 
Disassembly 


l. 


Press or drive out the oil seal. This 
should be done only if the oil seal 
needs replacement. 


Assembly 


1. 


Press new oil seal in bearing cap (lip 
of seal down toward transmission). 


GEAR SHIFT HOUSING 
Disassembly 


1. 


Place the cover on а bench in an 
inverted position (Fig. 4) with the 
expansion plug opening facing 
upward. 

Remove the expansion plugs from 
the forward openings in the cover. 
Remove the lock wires from the 
shifter lugs and forks. 

Shift all rails into neutral position. 
Remove the lock screw from second 
and third shift fork and move the 
rail toward the rear of the cover so 


SNAP RING TIGHTEN SNAP RING 
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LOOSENE 55 


С1714-В 


FIG. 3 Setting Second ог Fourth-Speed Gear End Play 


16-41-06 


CLARK 380 FIVE-SPEED TRANSMISSION 


16-41-06 


12. 


the lock screw can be removed from 
the lug. 

Holding a thumb over the detent 
ball hole in the center rail support to 
prevent losing the ball, remove the 
rail, lug and fork from the cover. 
Remove the lock screw from the 
fourth and fifth shift fork and move 
the rail toward rear of cover so the 
lock screw can be removed from the 
lug. 

Holding a thumb over the detent 
ball hole to prevent loss of the ball, 
remove the fourth and fifth shift rail, 
fork and lug from the cover. 
Remove the lock screw from the first 
and reverse shift fork. 


. Holding a thumb over the detent 


ball hole in center rail support, 
remove the shift fork and rail from 
the cover. 


. Remove mesh lock springs and the 


four (4) interlock balls located in 
cross bore holes between first and 
reverse, fourth and fifth and second 
and third detent ball holes of center 
rail support. 

Remove lock screw from first and 
reverse rocker lug, then move the 
rail toward the rear of the cover so 
that the lock screw can be removed 
from the first and reverse lug. 


. The rocker arm may be lifted from 


the pivot pin. 


Assembly 


Install fourth and fifth shift rail and 


fork in following manner: 


l. 


2. 


Push rail through forward opening 
of cover. 

Install two (2) interlock balls 
between first and reverse and fourth 
and fifth rails. 

Place detent ball spring in position 
in well of forward rail support. 
Place detent ball in position on 
spring. 


7. 


8. 


Using suitable tool, compress spring 
and ball in such a manner as to pass 
between guide fingers of first and 
reverse rocker lug if fingers are 
aligned. 

Slide fourth and fifth shift fork on 
rail with offset for lock screw toward 
rear of cover. 

Install lock screw in fork and wire 
securely. 

Shift into neutral position. 

Install second and third shift rail 


and fork in the following manner: 


l. 


2. 


ge 


Push rail through forward opening 
in cover. 

Install two (2) interlock balls 
between second and third and fourth 
and fifth detent ball holes of forward 
rail support. 

Place the detent ball spring in 
position in the well of the rail 
support. 

Place the detent ball in position on 
the spring. 

Using suitable tool, compress spring 
and ball in such a manner as to allow 
rail to pass through support. 

Slide second and third shift fork 
onto rail with offset for lock screw 
toward repairman. 

Install lock screw in fork and wire 
securely. 

Shift into neutral position. 

Install the expansion plugs in the 
forward openings. 

Assemble first and reverse shift fork 


and rail in the following manner: 


1. 


Install detent ball lock spring апа 
ball in well of first and reverse shift 
fork (Fig. 4). 

Using a suitable tool, compress the 
ball and spring so that rail may pass 
through fork. 

Push rail through rear opening of 
cover. 

Holding fork in position on rocker 
arm and with offset to the rear of the 


cover, push rail through fork and 
into rail support. 

5. Install the lock screw in the rail 
support and rail, then wire securely. 
Check assembly of cover by shifting 
in and out of speeds. Then shift into 
fifth-speed and attempt to shift into 
first, reverse, second or third at the 
same time. This provides a check on 
the proper assembly of interlock 
balls and pin. Shift lever should not 
shift into more than one speed at a 
time. 

6. Return the rail to neutral position. 


GEAR SHIFT LEVER AND TOWER 


Disassembly 
1. Remove the gear shift knob and dust 
cover. 


2. Remove the shift lever, support 
spring and washer. 

3. The shift lever may now be removed 
from the shift tower. 

Assembly 

1. Place shift lever in shift tower. 

2. Position shift lever to transmission 
case. Replace washer and support 
spring. 

3. Replace dust cover and gear shift 
knob. 


REVERSE LUG ASSEMBLY 


Disassembly 

1. Remove the cotter key from the end 
of the plunger. 

2. Remove the nut from the end of the 
plunger. 

3. Spring and plunger may not be 
removed from well in lug. 


Assembly 
1. Replace plunger and spring in well 
in lug. 


2. Replace nut on end of plunger. 
3. Install cotter key. 
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FIG. 4 Gear Shift Housing 
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SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) 
Transmission 


Clark 380 (SAE 50 Engine Oil) (ESE M2C39-A) 10.75 


С11%-А 


GENERAL TORQUE GUIDE-(FOOT POUNDS) 


2 


Its Torque Limits Bolts (Cont'd) Torque Limits 

Bearing Retainer to Transmission (Аих.) 5/8—18, 115-140 | Trans, Support Bracket to Transmission (Cont'd) 7116—14, 53-65 
1/2-13, 60-80 Trans, Support Bracket and Bearing Retainer to Transmission 5/8-11, 96-120 

Bearing Retainer to Trans, (Main М/О Aux.) 1/2-13, 60-80 5/8-18,115-140 


5/8-11,120150 | Trans. Front Support Bracket and Trunnion to Transmission 5/8—11, 135-165 
Bellcrank to Trans. 3/8—16, 25-32 Trunnion Clamp to Bearing Retainer 1/2-20, 50-62 
` |Bellerank Bracket to Transmission 3/8-16, 25-32 Nut Torque Limits 


9/16-12, 120-150 | Adjusting Height Main Trans. 150-200 

Clutch Housing to Engine Block 7/16-14, 33-45 Bellcrank to Trans. 9/16—18, 70-90 
7/16—14, 40-50 3/8—16C, 20-25 
5/8-11, 120-150 | Bearing Retainer to Trans. (Main W/O Aux.) 1/2-20, 50-62 
9/16-12, 90-115 5/8-18, 115-140 
5/8—18C, 120-150 3/8—24, 37-50 
9/16—18C, 90-115 7/16—20, 40-55 
Clamp Trunnion to Aux. Transmission 1/2-20, 50-55 1/2--20, 74-86 
2-20, 6070 
1/2-13, 60-70 Handbrake Drum to-U-Joint Flange (Engine End) 7/16—20, 45-50 
5/16—18, 25-30 1/2-20, 75-80 
3/8-16, 25-37 3/8-24, 30-35 
3/8-16, 18-25 Input Shaft Yoke to Aux, Trans. 11/4-18, 500-550 


7716—14, 40-45 Insulators—Transmission Rear Support to Frame Brackets 3/4—16, 75-100 
1/2—13, 80-85 Insulator—Trans. Mounting Brackets to Trans. Support Bracket—Rear 3/4-16, 90-110 


3/8—16, 20-25 Insulator—Aux. Trans. to Frame Brackets 3/4-16, 195-235 
5/16-18, 11-16 7/16-20, 40-55 
7/16-14, 30-45 78—14, 150-200 


Insulator Trans. to Frame Support 5/8—11, 96-120 Output Flange to Shaft (4-Speed Aux. Trans.) 500-550 
nput Shaft Bearing Retainer to Trans, Case 5/16-18, 25-30 Parking Brake Support and Transmission Support to Transmission 5/8—18, 115-140 
3/8—16, 25-30 Rear Support Plate to Trans. Aux. Case 5/8-18, 115-140 


7/1614, 40-45 U-Joint Flange to Trans. Output Shaft 1.00-20, 250-300 
3/8—16, 20-25 11/4-18,500-550 


Clutch Housing to Transmission Case 


Drum Parking Brake to Companion Flange 


Countershaft & Reverse Idler Shaft Retainer 


Gear Shift Lever Tower to Gearshift Housing 


Output Shaft Bearing Retainer to Trans. Case 


7/16-14, 30-38 11/2-18, 550-600 
1/2-13, 50-62 Bolt and Nut Torque Limits 


5/8-11,96-120 


Adjusting Height Auxiliary Trans. 150-200 


Parking Brake to Trans. Bearing Retainer 1/2-20С, 45-55 Bellcrank Bracket to Crossmember 3/8—16, 20-25 
5/8-18, 180-220 3/8—24, 24-30 
7/16-20, 50-70 Bellcrank to Mounting Bracket 9/16—18, 100-120 


Rear Cross Shaft Housing to Adapter or Trans. Assy. 7116-14, 30-38 Brake Support Plate to Trans. Support Plate 12-20, 58-72 
Remote Trans. Control Bracket to Frame 9/16—12, 110-130 | Insulator-Adjusting Studs to С/М 3/4—16, 195-235 
Remote Trans. Control Bracket to Upper Shift Control 7/16—14, 26-32 Trans, Frame Brackets Mounting to Frame 1/2-20, 58-72 


(ans, Support Bracket to Transmission 3/8—16, 20-25 Trans. to Support Bracket—Rear 7/8-14, 150 
5/8-11, 135-165 
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PART 16-42 Spicer 5000 Five- Speed 


Transmission 


Applies to B, C, F, LN-750 and C, CT, L, LT, LN, LNT, LTS 800-900 
COMPONENT INDEX COMPONENT INDEX 
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DESCRIPTION 


TRANSMISSION 


The Model 5000 extra heavy-duty 
five-speed transmission (Fig. 1) is а 
manually shifted, synchromesh, helical 
gear type. Fifth forward speed is direct 


drive. The main drive gear bearing is a 
single row ball type. The mainshaft is 
supported by straight roller pilot 
bearings at the front and a single row 
ball bearing at the rear. The 
countershaft is mounted on a straight 


roller bearing at the front and a single 
row ball bearing at the rear. The reverse 
idler gear rotates on two straight roller 
bearing. Power take-off openings are 
provided on the right and left sides of 
the transmission case. 


16-42-02 


SPICER 5000 FIVE-SPEED TRANSMISSION 16-42-02 
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FIG. 1 Spicer Model 5000 Transmission—Disassembled 
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REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 


l. 


Remove the floor mat and the floor 
plate. 
Remove the gear shift lever housing 


and disconnect the parking brake lever. 
Cover the case opening. 


2. 


On C-Series units, shift the 
transmission into neutral, release the 
lock and tilt cab forward. Remove 
the rear cross-shaft housing bolts. 
Tie the housing so that it does not 
fall. If necessary to provide room for 


removal of the transmission, raise 
the rear of the truck and install 
safety stands. 

Drain the transmission. Disconnect 
the drive shaft (or the coupling 
shaft) at the parking brake drum. If 
the truck is equipped with a 
coupling shaft support, disconnect 
the support bracket and remove the 
coupling shaft. 

Disconnect the parking brake 
adjusting rod and the speedometer 
cable. Remove the driven gear and 
its bearing (Fig. 1). 

Remove the dust cover from the 


bottom of the clutch housing. 
Position a transmission jack under 
the transmission. Remove the top 
nuts and the bottom bolts and lock 
washers that secure the transmission 
to the clutch housing. 

Move the transmission to the rear 
until the input shaft splines clear the 
clutch housing. Be careful that the 
clutch release bearing and hub do 
not drop out of the release lever fork. 
Lower the transmission to the floor. 
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Installation 


Place the transmission оп а 
transmission jack. Raise the 
transmission until the input shaft 
splines are aligned with the clutch 
disc splines. The clutch release 
bearing and hub must be properly 
positioned in the release lever fork. 
Slide the transmission forward until 
it is positioned to the clutch housing. 
On C-Series units, position the 
cross-shaft housing on the 
transmission case adapter and install 
the mounting bolts. Torque the bolts 
to specification. 


3. 


Install the lock washers, the top nuts 
and the bottom bolts. Torque the 
bolts and nuts to specifications. 
Install the dust cover on the bottom 
of the clutch housing. Position the 
speedometer driven gear bearing and 
the gear. Connect the speedometer 
cable. 

Connect the parking brake adjusting 
rod. 

Install the coupling shaft in the 
support bracket. Connect the 
support bracket to the support plate. 
Connect the coupling shaft (or the 
drive shaft) at the transmission. 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Disassembly 


1. 


Remove the gear shift housing from 
the transmission case. Lift the 
housing straight up. Remove the 
detent balls from the housing and 
shift the transmission into two gears. 
Remove the brake drum and spline 
flange. 
Remove the brake shoe assembly. 
Remove the output shaft bearing 
retainer, speedometer driving gear 
and spacer (Fig. 1). 
Remove the countershaft rear 
bearing retainer and gasket. Remove 
the countershaft nut. 
Remove the left-side power take-off 
cover. 
Remove the input shaft bearing 
retainer and gasket from the case. 
Using a soft drift, drive the input 
shaft out of the transmission case 
bore until the front bearing is 
exposed. Remove the bearing from 
the bore and slide the input shaft out 
of the case. Remove the pilot rollers 
from the drive gear. 
With a hardwood or fiber block 
placed against the front side of the 
second-speed gear, drive the output 
shaft assembly rearward until the 
output shaft bearing clears the case. 
Be careful not to butt the 
secondspeed gear against the 
countershaft reverse gear. Remove 
the bearing from the output shaft 
(Fig. 2). 
Slide the first-speed gear off the 
output shaft as the shaft assembly is 
removed from the case. 


10. 


Remove the countershaft rear 
bearing outer race snap ring. 
Remove the bearing, using a 
standard puller. 

Work the countershaft toward the 
rear of the case until it clears the 
front bearing and lift the assembly 
out of the case. 


. Remove the countershaft front 


bearing retainer and retainer gasket. 
Tap the bearing out of the front of 
the case. 


. Remove the reverse idler gear and 


remove the bearings from the gear 
bores. 


. Remove any of the 14 output shaft 


pilot rollers which may have 
dropped into the case. 


Assembly 


Coat all parts with transmission 


lubricant to prevent scoring when the 
transmission is first operated. 


l. 


Tap the countershaft front bearing 
into the case. Place a new gasket on 
the bearing retainer and install it. 
Line up the oil return holes in the 
retainer, gasket and case. Torque the 
retaining bolts to specification. 
Place the assembled countershaft in 
the transmission case. Start the shaft 
in the front bearing. 

Drive the countershaft rear bearing 
onto the countershaft and into the 
case with Tool T53T-7065-B. 
Place the bearings in the reverse 
idler gear and install the gear in the 
case. Drive the idler gear shaftt into 
position and install the power 


takeoff cover. E 
Tap the input shaft and bearing into 


6. 


11. 


12. 


Install the shift lever housing. When 
positioning the gear shift lever 
housing, always lower it straight 
down onto the gear shift housing. 
Torque the gate plunger retainer to 
specification. 

Lower the truck to the floor. Install 
the floor plate and the floor mat. Fill 
the transmission with the correct 
amount of the specified lubricant. 
Adjust the remote control shift 
linkage. 

Check the clutch pedal free travel 
and adjust it if necessary. 


the case. Place the output shaft pilot 
roller bearing rollers in the input 
shaft. 

Install the input shaft bearing 
retainer without a gasket and 
tighten the bolts to bottom the 
retainer on the bearing outer race 
snap ring. With a feeler gauge, check 
the clearance between he bearing 
retainer gasket surface and the case. 
Use a gasket pack that will seal 
between the bearing retainer and 
case. Prevent any end play at the 
bearing outer race snap ring. Install 
the bearing retainer with the oil 
drain-hole in line with the gasket 
and case holes. Torque the retainer 
bolts to specification. 

Install the low and reverse gear on 
the output shaft and position the 
assembly in the case. Drive the 
output shaft bearing into position 
with Tool T57L-600-A. 

Shift the transmission into two 
gears. Install the countershaft nut 
and torque to specification. Install 
the countershaft rear bearing 
retainer. Torque the retainer bolts to 
specification. 


. Install a new oil seal in the output 


shaft bearing retainer. Place the 
spacer and speedometer driving gear 
on the output shaft and install the 
bearing retainer. Torque the bolts to 
specification. 

Install the parking brake shoe 
assembly. 

Install the brake drum and the spline 
flange. Torque the output shaft nut 
to specification. 


. Shift the transmission and gear shift 
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housing into neutral and install the 
gear shift housing. Torque the bolts 
to specification. 


SUB-ASSEMBLIES 


OUTPUT SHAFT 


Disassembly 

1. Remove the fourth and fifth-speed 
synchronizer assembly, snap ring 
and thrust washer at the front of the 
fourth-speed gear (Fig. 1). Remove 
the gear. 

2. Remove the snap ring at the front of 
the third-speed gear sleeve. Bounce 
the front of the output shaft on a 
hardwood block to remove the 
second and third-speed 
synchronizer. 

3. Place the output shaft in a press, 
with the rearward side of the second- 
speed gear resting on the press bed. 
press the output shaft out of the 
second and third-speed 
synchronizer clutch gear and 
second-speed gear. 

Assembly 

1. Placethe second-speed gear onto the 
output shaft with the clutch teeth 
toward the front. 

2. Install the two Woodruff keys in the 
output shaft. Press the second and 
third-speed synchronizer clutch gear 
onto the output shaft. 

3. Place the second and third-speed 
synchronizer and third-speed gear 
and gear sleeve on the output shaft. 
Press the sleeve onto the shaft until 
it bottoms on the synchronizer 
clutch gear. The third-speed gear 
sleeve slots must line up with the 
Woodruff keys in the output shaft, 

4. Remove the assembly from the press 
and install the snap ring at the front 
of the third-speed gear sleeve. 

5. Install the fourth-speed gear, thrust 
washer and snap ring on the output 
shaft. Install the fourth and fifth- 
speed synchronizer on the output 
shaft. 


COUNTERSHAFT 


Disassembly 

If the countershaft or a countershaft 
gear is to be replaced, remove the snap 
rings and press the gears off, one at a 
time. To remove the second-speed gear, 
use the tool shown in Fig. 3. 


Assembly 

Press the gears and the spacer onto 
the shaft, one at a time, and install the 
snap rings (Fig. 1). Install the Woodruff 
keys one at a time with their respective 
gears. 
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FIG. 3 Removing and Installing 
Second-Speed Gear 
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FIG. 4 Gear Shift Housing 
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Disassembly 

Remove the input shaft bearing only 
for replacement. Remove the retaining 
snap ring and press the bearing off the 
shaft, using Tool T53T-4242-F6. 
Assembly 

Press the input shaft bearing onto 
the shaft using Tool T57L-600-A. 


GEARSHIFT HOUSING 


Disassembly 

1. Attach the gear shift housing to the 
transmission case as shown in Fig. 4. 
Cut the lock wire from the retaining 
screws in the shifter forks and gates. 

2. Mark the shifter forks, shafts and 
gates for correct assembly. Shift the 
shafts into neutral. Drive out the 
housing plugs at the front of the 
shafts (Fig. 5). 

3. Remove the fourth and fifth-speed 
fork retaining screw. Slide the shaft 
out of the front of the housing. 

4. Remove the second and third-speed 
fork and shaft. Remove the 
interlocking pin from the shaft (Fig. 
4). 

5. Remove the low and reverse shifter 
shaft, fork and gate. Remove the 
interlocking pin and plungers from 
the housing. 

Assembly 

1. Place the low and reverse shifter 
gate and fork in the housing. Slide 
the shaft into the housing and 
through the gate and fork. Install 
the retaining screws in the gate and 
fork. Torque the screw to 
specification and secure with lock 
wire. 

2. Install two plungers in the housing 
interlocking bore between the low 
and reverse and second and third 
shifter shaft bores. Install the 
interlock pin in the shaft and the 
second and third-speed fork in the 
housing. Slide the shaft into the 
housing and through the fork. 
Install the retaining screw and 
secure it with lock wire. 

3. Install the interlocking pin and 
plunger in the housing interlocking 
bore between the second and third- 
speed and fourth and fifth-speed 
shifter shaft guides. Install the 
fourth and fifth-speed shaft and 
fork. Install the retaining screw and 
secure it with lock wire. 

4. Check the operation of the 
interlocking system. Coat the outer 
edge of the housing plugs with sealer 
and install them. Remove the 
housing from the transmission case. 
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FIG. 5 Gear Shift Housing—Disassembled 


SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) 


Transmission US IMP 
Spicer 5000 (SAE 50 Engine Od) (ESE M2C39-A) 13 10 75 
CC1108-A 


TORQUE LIMITS 


Transmission — Spicer 5000 


Companion Flanye Lock Nut 500-560 
Countershaft Lock Nut 500-550 
Flywheel Housing to Transmission Bolts 60-80 
Input Shaft Bearing Retainer Cap Screws 60-80 
Output Shaft Bearing Retainer Cap Screws 60-80 
P.T.O. Cover Cap Screws 1015 


Shift Fork to Rod Cap Screw 40-50 


CC1158.A 
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PART 16-43 Spicer 6000 Five Speed 


Transmission 
Applies to L, LN, LNT, LT, LTS, C, CT-900, L, LN, LNT, LTS, LT, C-8000 


COMPONENT INDEX COMPONENT INDEX 


Disassembly ..................... 43-05 
ӘРЕСІНІСАТІОМ6........................ Output Shaft 
SUB-ASSEMBLIES Assembly 
КЕТЕТІН 2. ТСК ИИК Ты 
А о ал е TRANSMISSION ASSEMBLY 
Disassembly ........................ АБЕН 
баг Housing 2. eras ata e Eis a ite etd ut c 
PR TOI E EPUM S n RED na 
| t oo атақ ede tque Installation ........................ 
ПРОТЕ Rear Mount Adjustment............... 
СЕ е utero te cvs PUE NL OMM CAPRA 


DESCRIPTION 


forward speed is direct drive. The main 
drive gear bearing is a single row ball 
type. The mainshaft is supported by 
straight roller pilot bearings at the front 
and a single row ball bearing at the rear. 


The reverse idler gear rotates on two 
straight roller bearings. A power take- 
off opening is provided on the right and 
left side of the transmission case. 


TRANSMISSION 


The Model 6000 five-speed 
transmission is a manually shifted, 
synchromesh, helical gear type. Fifth 


ADJUSTMENTS 


Insert a feeler gauge (0.06 inch) 
between the lower retaining nut and 5. 


pressure on the gauge. 
Repeat steps 2, 3 and 4 for the other 


REAR MOUNT 3. 


l. 


With the transmission weight off the 
mounting studs, torque the upper 
retaining nuts to specifications, and 
install the cotter pins (Fig. 1). 

Loosen the lower retaining nut and 
the lock nut as necessary so that the 
transmission rear end hangs freely. 


its washer (Fig. 1). Do not apply 
pressure to the engine or the 
transmission. If necessary, back up 
the lower retaining nut to the stud 
Shoulder. 


. Turn the lower retaining nut 


downward until there is slight 


6. 


side of the support. 
Torque the lock nuts to 
specification. 
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TORQUE TO 150-205 ЕТ. LBS. 


SUPPORT 


5/8-11 x 11/4" 


TORQUE 150-205 FT. LBS. 


FIG. 1 Transmission Rear Support 


3/410 х 7" BOLT TORQUE 
NUT TO 110-150 FT. LBS. 


SEAT JAM NUTS AGAINST 
BOTTOM OF SUPPORT FINGER 
TIGHT THEN BACK OFF 909 


C-1675-D 


REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 


2. 


On an L-Series truck, remove the 
floor mat and the floor plate. 
Remove the low and reverse gate 
plunger (Fig. 2). 

Remove the gear shift lever housing, 
and disconnect the parking brake 
lever if so equipped. 

On a C-Series truck, shift the 
transmission into neutral, release the 
lock, and tilt the cab forward. 

On a C or CT truck, remove the 
cross-shaft housing bolts and tie the 
housing out of the way. 
Disconnect the drive shaft (or 
coupling shaft) at the transmission. 
If the truck is equipped with a 
coupling shaft support, disconnect 
the support bracket and remove the 
coupling shaft. 

Disconnect the speedometer cable at 
the transmission. If the truck is 


11. 


12 


equipped with а parking brake, 
remove the adjusting rod. 
Disconnect the clutch linkage at the 
clutch release arm. If the truck is 
equipped with a slave cylinder, 
disconnect the slave cylinder return 
spring. Remove the slave cylinder 
mounting bolts and position the 
slave cylinder out of the way. 
Position a jack under the 
transmission and raise the 
transmission slightly to relieve 
pressure at the side rail mounting 
brackets. 

. Remove the side rail bracket stud 
nuts, insulators, and reinforcements, 
and then remove each side rail 
bracket. 

Remove the dust cover from the 
bottom of the clutch housing. After 
removing the clutch housing to 
engine attaching bolts, pull the 
transmission rearward to clear the 
input shaft. 

. Raise the truck to provide clearance 


in removing the transmission. Install 
safety stands, and then remove the 
transmission from under the truck. 


Installation 


1. 


Place the transmission оп а 
transmission jack (or chain hoist) 
and position the transmission so that 
the input shaft splines are aligned 
with the clutch disc splines. The 
clutch release bearing must be 
properly positioned in the release 
lever fork. Slide the transmission 
forward until it is in position on the 
clutch housing. 

Install the clutch housing attaching 
bolts and torque them to 
specifications. Install the clutch 
housing dust cover. 

Install the side rail brackets and 
torque the mounting bolts to 
specifications. Position the rear 
support studs, insulators, washers, 
and nuts as shown in Fig. 1 and 
adjust the studs. 
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GEARSHIFT LEVER —J 
720 


< SPRING 


Connect the clutch linkage to the 
clutch release arm. If the truck is 
equipped with a slave cylinder, 


SHIFT LEVER SPRING ———= SEAT install the slave cylinder and connect 
<ë = — GASKET the slave cylinder return spring. 
7220 3 ИЛЕУ 5. Connect the speedometer cable. If 
SHAFT the truck is equipped with a parking 
Dy 7240 brake, connect the adjusting rod. 
èz. e / 6. Install the coupling shaft in the 
SHIFT LEVER HOUSING Г». t, support bracket, and connect the 
7203 — support bracket to the support plate. 
FIRST AND REVERSE SHIFT FINGER =, Éy < xcd Connect the coupling shaft (or the 
7813 drive shaft) at the transmission. 
SWITCH — 2 bay 7. Install the shift lever housing. Install 
ЕНЕ : the low and reverse gate plunger in 
VS aS БЕ 7032 BALL SPACER of COVER the shaft finger before installing the 
GASKET 7222 А > 
SHIFTER 5НАҒТ 94 ү shift lever housing. When 
7358 INTERLOCK, ay s: í ha positioning the gear shift lever 
sat 7234 OR ; housing, always lower it straight 
219 down onto the gear shift housing. 
8 72 Torque the gate plunger retainer to 
PLUG ae specification. 
7A107 4 Л 8. Lower the truck to the floor, and 
install the floor plate and the floor 
e M ' mat. On a C-Series truck, lower the 
cab. 
SECOND AND 22 A Р A 
THIRD SHIFTER LOCK 
SHAFT / PLUNGER” pi UNGER P d 
7241 Mas Es FOURTH AND FIFTH — оғын 727 
PLUGS 74115-5 SHIFTER SHAFT BALL 
7334 Sedes emus 
FIG. 2 Gear Shift Housing 
DISASSEMBLY AND ASSEMBLY 
TRANSMISSION 8. After removing the left power take- Assembly 
off cover, remove the reverse idler 
Disassembly shaft. . Coat all parts with transmission 
— é 9. Using a wood or fiber block against lubricant to prevent scoring when the 
1, Ona C-Series installa попу remove the front side of the second-speed transmission is first operated. 
the gear shift housing from the gear (Fig. 3), drive the output shaft 1. Tap the countershaft front bearing 
(ransmisstom case: With the toward the rear until the rear into the case. Position a new gasket 
transmission In neutral, lift the bearing clears the case. Remove the on the front bearing retainer. Line 
housing straight up. | bearing snap ring, and remove the up the oil return passages in the 
2. Shift the transmission into 2 gears, bearing from the shaft. retainer, gasket, and case, and install 
and remove the parking brake drum 10. Slide the low and reverse gear off the the retainer. Torque the retainer 
and the spline flange. output shaft as the output shaft bolts to specification. 
3. Remove the brake shoe assembly. assembly is removed from the case. 2. Position the assembled countershaft 
4. Remove the input shaft bearing 11. Remove the countershaft rear in the transmission case, starting the 
retainer and gasket. Tap the input bearing outer snap ring, and remove shaft in the front bearing. 
shaft and bearing out through the the bearing with Tool 7675-A. 3. Drive the countershaft rear bearing 
front of the case. 12. Slide the countershaft toward the onto the countershaft and into the 
5. Remove the output shaft pilot rear of the case until the shaft clears case with Tool T53L-7065-B. 
bearing from the pocket of the input the front bearing, and lift the 4. Place the bearings in the reverse 
shaft drive gear. assembly out of the case. idler gear, and position the gear in 
6. Remove the rear bearing retainers 13. Remove the countershaft front the case. Line up the flat surface on 


and gaskets from the output shaft 
and the countershaft. Remove the 
speedometer drive gear and spacer 
from the output shaft. 
Remove the countershaft rear 
bearing retaining nut. 


bearing retainer and gasket, and tap 
the bearing out of the case. Remove 
any of the 14 pilot rollers that might 
be in the transmission case, and take 
out the reverse idler gear. Remove 
the bearing from the idler gear. 


the rear end of the idler shaft with 
the position of the lock tang on the 
countershaft rear bearing retainer, 
and drive the idler shaft into 
position. 
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FIG. 3 Transmission Disassembled 


10. 


Position the output shaft assembly 
in the case. 

With a wood block at the front of the 
shaft, drive the output shaft bearing 
into place, using Tool T57L-600-A. 
Place the output shaft pilot rollers in 
the rear of the input shaft, holding 
the rollers in position with 
Lubriplate. The last roller must be 
inserted endways. 

Install the input shaft and bearing. 
Shift the transmission into 2 gears, 
install the countershaft rear bearing 
nut, and torque the nut to 
specification. 

Install the countershaft rear bearing 
retainer, and torque the retainer 
bolts to specification. 


11 


13. 


. Install a new oil seal іп (һе output 


shaft rear bearing retainer and place 
the spacer and the speedometer 
drive gear on the shaft. Install the 
bearing retainer, and torque the 
retainer bolts to specification. 


. Install the input shaft bearing 


retainer without a gasket, and 
tighten the bolts to bottom the 
retainer on the bearing outer race 
snap ring. With a feeler gauge, check 
the clearance between the retainer 
gasket surface andthe case. This 
clearance should be 0.010-0.015 
inch. 

Select a gasket pack that will seal the 
oil between the retainer and the case 
and also prevent end play at the 


14. 


17. 


bearing outer race snap ring. Install 
the retainer, with the oil-drain hole 
in line with the gasket and case 
holes. Torque the retainer bolts to 
specification. 

Position the brake shoe assembly, 
install the retaining bolts, and 
torque them to specification. 


. Install the U-joint flange, and torque 


the flange nut to specification. 


. Install the parking brake drum and 


torque the mounting nuts to 
specification. 

Shift the transmission into neutral, 
and install the gear shift housing. 
Install the power take-off cover. 
Torque the mounting bolts to 
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specification. Fill the transmission 
with the specified lubricant. 


SUB-ASSEMBLIES 


OUTPUT SHAFT 


Disassembly 

1. Remove the fourth and fifth-speed 
synchronizer assembly, and position 
the shaft (threaded end downward) 
in a soft-jawed vise. Remove the 
fourth-speed gear snap ring, the 
thrust washer, and the fourth-speed 
gear (Fig. 3). 

2. Using the weight of the shaft and 
gears as a hammer, bounce the front 


end of the shaft on a hardwood block 
to force off the fourth-speed gear 


sleeve and the third-speed gear. 

Remove the second and third-speed 

gear synchronizer. Remove the snap 

ring, and slide the synchronizer 
clutch gear and the second-speed 
gear off the shaft. 

The splines on the output shaft make 
use of machined notches (Fig. 4). The 
purpose of these notches is to prevent 
the transmission from walking out of 
gear under load conditions. 


Assembly 
Lubricate all free-running gear 

bearing bores and shaft surfaces. 

l. Slide the second-speed gear and the 
synchronizer clutch gear onto the 
shaft. Install the clutch gear 
retaining snap ring. 

2. Slide the second and third-speed 
synchronizer (with the longer hub to 
the rear) onto the shaft, and press on 
the third-speed gear. Install the 
lockpin. 

3. Install the fourth-speed gear sleeve 
(do not press the sleeve flange) and 
the fourth-speed gear. Position the 
thrust washer and install the snap 
ring. Slide the fourth and fifth-speed 
synchronizer onto the shaft. The 
brass synchronizer cones must mate 
with the gear cones. 

4. Position the low and reverse sliding 
gear on the shaft. 


COUNTERSHAFT 


Disassembly 

If the countershaft or a countershaft 
gear is to be replaced, remove the snap 
rings and press off the gears (and the 
spacer, if necessary) one at a time. To 
remove the second-speed gear, use Tool 
T54L-8512-A. Remove the 3 Woodruff 
keys at the front of the shaft before 
pressing off the spacer and the second- 
speed gear (Fig. 3). 


MACHINED NOTCHES 


C2514-A 


FIG. 4 Machined Notches in Output Shaft 


Assembly 

Press the gears and the spacer onto 
the shaft, one at a time, and install the 
snap rings (Fig. 3). Install the Woodruff 
keys one at a time with their respective 
gears. 


INPUT SHAFT 
Disassembly 

The input shaft bearing should be 
removed only for replacement. Remove 
the bearing with the tool shown in Fig. 
5. 
Assembly 

Press the input shaft bearing onto 
the shaft. 


GEAR SHIFT HOUSING 


Disassembly 

l. Attach the gear shift housing to the 
transmission case, as shown in Fig. 
6. Cut the lock wire from the 
retaining screws in the shifter forks 
and gates (Fig. 2). 

2. Mark the shifter forks, shafts, and 
gates for correct assembly, shift the 
shafts into neutral. Drive out the 
expansion plugs at the front of the 
shafts. 

3. Remove the fourth and fifth-speed 
fork retaining screw, and slide the 
shaft out of the front of the housing. 
The shifter shaft detent balls and 
springs are installed in blind holes at 
the rear end of the shifter shafts 
(Fig. 6). 

4. Remove the second and third-speed 
fork and shaft. Remove the 
interlocking pin from the shaft. 

5. Remove the low and reverse shifter 
shaft, fork, and gate. Remove the 
interlocking plungers from the 
housing. 


Press Ram —— 


INPUT SHAFT 
Typical Bearing 
Remover 


NT 
С 1933- A 


FIG. 5 Input Shaft Bearing Removal 
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FIG. 6 Gear Shift Housing 
Mounting 
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Assembly 


l. 


Position the low and reverse shifter 
gate and fork in the housing and 
through the gate and the fork. 
Place the detent ball and spring in 
the housing. Push the ball down and 
slide the shaft past it. Install the 
retaining screws in the gate and the 
fork. Secure the screws with lock 
wire. 

Install the interlocking pin and 
plunger in the housing interlocking 


SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) 


Transmission [ uw | w ] 
Spicer 6000 (SAE 50 Motor Oil) (ESE M2C39-A] 1425 
TETIDA 


TORQUE LIMITS 


bore between the low-and-reverse 
and the second and third shifter 
shaft bores. Install the interlock pin 
in the bore, and position the second 
and third-speed fork in the housing. 
Slide the shaft into the housing and 
through the fork. Install the detent 
spring and ball. Install the fork 
retaining screw, and secure the 
screw with lock wire. 

Install the other interlocking 
plunger in the bore, and install the 


Transmission — Spicer 6000 


Companion Flange Lock Nut 

Countershaft Lock Nut 

Countershaft Bearing Cap Bolts 

Fiywheel Housing to Transmission Bolts 

(Aluminum Case) 

Input Shaft Bearing Retainer Cap Screws 

Output Shaft Bearing Retainer Cap Screws (1/2-13) 
(5/8-11) 

Р.Т.0. Cover Cap Screws 

Shift Fork to Shaft Cap Screw 


Ft-Lbs 


500-550 
400-550 
60-80 
120-150 


70-75 
60.80 
60-80 
90.115 
10-15 
40.50 


СС1159-А 


fourth and fifth-speed shaft апа 
fork. Install the detent spring and 
ball. Install the retaining screw, and 
secure it with lock wire. 

Check the operation of the 
interlocking system. After coating 
the outer edge of new expansion 
plugs with sealer, install them, and 
remove the housing from the 
transmission case. 
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This Information Applies To: L, LN, LNT-9000 Models Only 
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TRANSMISSION TRANSMISSION - Continued 
Assembly Main Shaft 
Countershaft Assembly 
Disassembly 

Rear Mount Adjustment 


Assembly 
Disassembly 


Description 
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Installation 


DESCRIPTION 


TRANSMISSION 


The Spicer 8000 series is a five-speed 
non-synchronized transmission 
available with either a direct drive or 
over-drive ratio in fifth gear. All gears 


Removal 


except reverse are helical cut in constant 
mesh. 

All rotating gears and shafts are 
carried on ball or roller bearings and are 
splash lubricated. 

A clutch brake slows the input gear 


and related train when the clutch is 
disengaged, aiding smooth gear 
changes. 

Power take-off openings are 
provided on both sides of the 
transmission. 


ADJUSTMENTS 


REAR MOUNT 


1. With the transmission weight off the 
mounting studs, torque the upper 
retaining nuts to specification and 
install the cotter pins (Fig. 1). 

2. Loosen the lower attaching nut and 
the lock nut as necessary so that the 
transmission rear end hangs freely. 

3. Insert a feeler gauge (0.06 inch) 
between the lower attaching nut and 
its washer (Fig. 1). Do not apply 
pressure to the engine or the 
transmission, If necessary, back up 
the lower retaining nut to the stud 
shoulder. 

4. Turn the lower attaching nut 
downward until there is slight 
pressure on the gauge. 

5. Repeat steps 2, 3 and 4 for the other 
side of the support. 

6. Torque the lock nuts to 
specification. 


FIG. 1 Transmission Rear Supports 
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REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 


1. Remove the floor mat and the floor 
plate. 

2. Position the shift lever in neutral. 
Remove the low and reverse gate 
plunger (Fig. 2). 

3. Remove the gear shift lever housing 
or tower, and disconnect the parking 
brake lever if so equipped. 

4. Disconnect the drive shaft (or 
coupling shaft) at the transmission. 
If the truck is equipped with a 
coupling shaft support, disconnect 
the support bracket and remove the 
coupling shaft. Disconnect the 
electrical lead from the right side of 
the transmission. 

5. Disconnect the speedometer cable at 
the transmission. If the truck is 
equipped with a parking brake, 
remove the adjusting rod. 

6. Disconnect the clutch linkage at the 
clutch release arm. If the truck is 
equipped with a slave cylinder, 
disconnect the slave cylinder return 
spring. Remove the slave cylinder 
mounting bolts and position the 
slave cylinder out of the way. If the 
vehicle is so equipped, shut off the 
fuel tank valves (both tanks) and 
remove the cross-over fuel line, and 
the shield. 

7. Remove the clutch housing lower 
bolts. Position a jack under the 
transmission, and properly secure it 
(tool No. LRE 1790). Raise the 
transmission slightly to relieve 
pressure at the side rail mounting 
brackets. Remove the clutch 
housing upper bolts. 

8. After removing the clutch housing 
to engine attaching bolts, pull the 
transmission rearward to clear the 
input shaft. 

9. Raise the truck to provide clearance 
in removing the transmission. Install 
safety stands, and then remove the 
transmission from under the truck. 


Installation 


1. Place the transmission on a 
transmission jack (or chain hoist) 
and position it so that the input shaft 
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FIG. 2 Gear Shift Linkage 


splines are aligned with the clutch 
disc splines. The clutch release 
bearing must be properly positioned 
in the release lever fork. Slide the 
transmission forward until it is in 
position on the clutch housing. 


2. Install the clutch housing attaching 


bolts and torque them to 
specifications. Install the clutch 
housing dust cover. 


3. Connect the clutch linkage to the 


clutch release arm. If the truck is 
equipped with a slave cylinder, 
install the slave cylinder and connect 
the slave cylinder return spring. 


4. Connect the speedometer cable. If 


the truck is equipped with a parking 
brake, connect the adjusting rod. 
Connect the electrical lead to the 
right side of the transmission. 


5. Install the coupling shaft in the 
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support bracket, and connect the 
support bracket to the support plate. 
Connect the coupling shaft (or the 
drive shaft) at the transmission. 
Install the shift lever housing. Install 
the low and reverse gate plunger in 
the shaft finger before installing the 
shift lever housing. When 
positioning the gear shift lever 
housing, always lower it straight 
down onto the gear shift housing. 
Torque the gate plunger retainer to 
specification. If the vehicle is so 
equipped, apply sealer to the threads 
and install the cross-over fuel line. 
Open both of the fuel tank valves. 
Install the line shield. 

Lower the truck to the floor, and 
install the floor plate and the floor 
mat. 
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DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Disassembly 


l. 


Shift the transmission into reverse 
gear with a bar (Fig. 3). Remove 13 
bolts and washers that secure the 
cover to the case. Lift the cover off 
the case. 

Remove the clutch release cross- 
shaft to release yoke screws (Fig. 4). 
Remove the shafts, yoke and clutch 
brake discs. 

Remove the nuts that attach the 
input gear bearing retainer. Using 
two bolts as a tool, pull the bearing 
retainer and the input gear assembly 
out of the case. 

Remove the parking brake drum 
and the speedometer driven gear and 
bushing. 

Lock the transmission in two gears, 
remove the companion flange nut 
and pull the companion flange off 
the mainshaft with a puller. 
Remove the assembly and the 
mainshaft rear bearing cap. 
Remove the speedometer gear and 
the bearing spacer. 

Move the mainshaft as far to the rear 
as possible by tapping on the 
mainshaft first-speed gear (largest 
diameter gear). 

Install a standard bearing puller on 
the mainshaft rear bearing and 
remove it from the rear of the 
mainshaft (Fig. 5). 


. Remove the transmission rear cover, 


using a bolt as a puller (Fig. 6). 


. Remove the overdrive shift fork 


guide rod with a bolt and puller. 
Remove the fork from the case (Fig. 
7). 


. Shift the transmission into two 


gears. Remove the countershaft rear 
cotter key and nut (Fig. 8). 


. Remove the countershaft over-drive 


clutch gear by pulling on the collar 
or by attaching a puller to the three 
threaded holes in the clutch gear 
(Fig. 9). 


. Remove the fifth (or over-drive) 


countershaft gear and thrust washer 
(Fig. 10). 


. Pry the mainshaft fifth (or over- 


drive) gear off the shaft (Fig. 11). 


. Tap the mainshaft assembly toward 


the rear of the case and install a 
split-type puller on the mainshaft 
center bearing outer race. Tap the 
mainshaft forward as far as possible 
and then to the rear again. Secure a 
new grip on the bearing and repeat 
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20. 


21. 


С 1914-А 


б. 3 Removing Over-Drive and 
Reverse Plunger and Spring 


the process until the bearing is loose 
on the shaft (Fig. 12). 

. Remove the mainshaft and gears 
from the case (Fig. 13) by lifting the 
front of the mainshaft up and 
forward with a sling. The center 
bearing and the low-speed gear 
needle bearings will come off during 
the above operation. 

. Remove the lock wire from the 
countershaft rear bearing retainer 
nuts. Remove the nuts and the 
bearing retainer (Fig. 14). 

. Remove the reverse idler shaft with 

a puller (Fig. 15). 

Remove the reverse idler gear. Two 

identical caged roller bearing 

assemblies support the gear and 
sleeve. The sleeve is keyed to the 
gear. 

Pry the countershaft toward the rear 

of the case until a bearing puller can 

be installed on the rear bearing. 

Remove the bearing (Fig. 16). 

Remove the countershaft assembly 

(Fig. 17). 


Assembly 


1, 


Lower (һе countershaft assembly 
into the case, rear end first and 
down, so the rear of the countershaft 
enters the rear bearing bore (Fig. 
17). Lower the front of the 
countershaft assembly until the 
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front bearing will enter its bore in 
the case. Tap the rear of the shaft 
until the front bearing enters the 
bore. 

2. Install the countershaft rear bearing, 
with the snap ring to rear, in the 
bore and on the countershaft. Tap 
into place with a tool that contacts 
the inner bearing race. 

3. Assemble the reverse idler gear, 
sleeve, key and bearings. Place them 
in the case with the shift fork collar 
toward the rear of the transmission 
case (Fig. 15). The sleeve small 
diameter must go toward the front. 
It is marked Front. 

4. Install the reverse idler shaft. The 
flat on the rear end of the shaft must 
align with the tang on the edge of the 
countershaft rear bearing retainer 
(Fig. 15). 

5. Install the countershaft rear bearing 
retainer, with the tang locking the 
idler shaft. Install the bolts and 
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10. 


torque to specifications. Install the 
lock wire through the bolt heads. 
Assemble a sling onto the mainshaft 
and gear assembly, as in removal, 
and lower the assembly into the case, 
rear end first. Start the center 
support bearing over the rear of the 
shaft and into the case center web 
with the bearing snap ring (if so 
equipped) toward the rear (Fig. 13). 
Install the input gear, bearing and 
cap assembly, with a new gasket, 
into the front of the case. Pilot the 
mainshaft front bearing into place in 
the bore of the input gear. Start, but 
do not tighten the nuts. 

Drive the mainshaft center support 
bearing into place with a tube or an 
arbor that bears on the bearing inner 
race. 

Install the fifth (or over-drive) gear 
onto the rear of the mainshaft. 
[Install the fifth (or over-drive) gear 
thrust washer and gear onto the rear 
of the countershaft with the clutch 
teeth toward the rear (Fig. 10). 
Install the countershaft fifth (or 
over-drive) clutch collar and gear 
with the large diameters of the collar 
and gear toward the rear. Install the 
clutch gear nut and torque to 
specification (Fig. 8). 


. Place the pin on the inside of the 


mainshaft rear bearing sleeve and 
press the sleeve onto the rear of the 
mainshaft and against the mainshaft 
fifth (or over-drive) gear. Be sure the 
pin is aligned with a spline groove 
and the ground surface of the hub is 
toward the rear. 


. Install the fifth (or over-drive) shift 


fork and shaft guide. The long hub 
of the shift fork must face toward the 
front (groove in shift fork forward of 
the collar). Place the shift fork guide 
rod into the hole in the rear of the 
case through the shift fork and into 
the hole in the center web of the 
case. 


. Install the transmission rear cover, 


using a new gasket. Do not tighten 
the bolts. 


. Install the mainshaft rear bearing. It 


must pilot in the cover and in the 
case. 


. Install the mainshaft rear bearing 


thrust washer and speedometer 
drive gear. 


. Using a new gasket, install the rear 


bearing cap onto the transmission 
cover. Torque the cap bolts to 
specification. 


. Place the speedometer driven gear 


and bushing in the mainshaft rear 
bearing cap and secure with the two 
bolts and washers. 


. Torque the transmission rear cover 


bolts to specification. 


19. 


20. 


21. 


Torque the input gear bearing сар 
bolts to specification. 

Install the clutch release yoke and 
cross-shafts in the clutch housing. 
Install the clutch brake discs (Fig. 
4). 

Shift the transmission and the cover 
assembly to reverse position and 
install the shift cover, using a new 
gasket. Be sure the forks line up with 
the shift collars. Install the cover 
bolts and torque them to 
specification. 


SUB-ASSEMBLIES 


MAIN SHAFT 
Disassembly 


l. 


Place the mainshaft assembly, front 
up, in an arbor press as shown in 
Fig. 18. 

Spread the snap ring (behind the 
front bearing) out of its groove. 
Using a tool similar to the one 
shown in Fig. 18, press the bearing, 
third and fourth-speed clutch gear, 
mainshaft third-speed gear, sleeve 
and mainshaft second-speed gear 
from the mainshaft. 

Be careful not to lose the sleeve lock 


balls or the second and third-speed gear 
needle bearings (Fig. 19). 


3. 


5. 


Remove the snap ring from between 
the drive gear and the bearing cap 
(Fig. 20). Pull the cap off toward the 
front of the drive gear. 

Clean the staked areas of the nut and 
the gear and remove the nut with a 
spanner wrench. The threads are 
left-hand. 

Press the bearing off the shaft. 


Assembly 


l. 


Press the ball bearing on the input 
gear with the shielded side of the 
bearing toward the gear. Use a tool 
or an arbor that will bear on the 
inner bearing race. 

Install the bearing lock nut on the 
gear and tighten. Stake the nut into 
the slots in the gear shaft. 

Place the bearing cap over the 
bearing and press into position. 
Insert the snap ring into the slot in 
the bearing cap (Fig. 20). 

Using Lubriplate or a comparable 
viscosity grease, assemble 2 rows of 
71 needle bearings each, with the 
narrow spacer between them, onto 
the shaft diameter just to the front of 
the center splined area (Fig. 20). A 
space of one needle will exist in each 
row when properly assembled. 
Install the mainshaft second-speed 
gear over the needle bearings, with 
the clutch teeth toward the rear. 
Install the mainshaft third-speed 
gear sleeve onto the front of the shaft 


13. 


with the flange facing the rear and 
the notches aligned with the splines 
and balls. 

Place 2 rows of 71 needle bearings 
per row onto the sleeve with a spacer 
between the rows. Use grease. 
Slide the mainshaft third-speed gear 
over the needle bearings with the 
clutch teeth toward the front (Fig. 
19). 

Press the mainshaft third and 
fourth-speed clutch gear onto the 
front of the mainshaft, flat side 
toward the rear and the clutch hub 
toward the front (Fig. 18). 


. Install the snap ring in its groove on 


the front of the mainshaft. 


. Press the front ball bearing on, with 


the beveled edge of the inner race 
toward the rear. 


. Press the third and fourth-speed 


clutch collar on the third and 
fourth-speed clutch gear, with the 
long portion of the hub toward the 
rear. 

Slide the first and second-speed 
clutch gear onto the splines, with the 
shift fork collar toward the rear (Fig. 
21). 


. Using grease, install 2 rows of 71 


needle bearings per row, with the 
wide spacer between them, on the 
shaft diameter to the rear of the 
center splined area. 


. Place the mainshaft first-speed gear 


over the needle bearings with the 
clutch teeth toward the front. 


. Grease one side of the first-speed 


gear thrust washer and place it on 
the mainshaft with the greased side 
toward the first-speed gear. Set the 
mainshaft assembly aside. 


COUNTERSHAFT 
Disassembly 


1. 


2. 
3. 


Remove the countershaft front 
bearing with a puller (Fig. 22). 
Remove the snap ring from the front 
of the countershaft. 

Press the countershaft drive gear off 
the countershaft, using a suitable 
arbor (Fig. 23). The remainder of 
the countershaft gears are removed 
in the same manner, using suitable 
arbors. 


Assembly 


1. 


Place the key іп the countershaft 
second-speed gear position key-way. 
Be sure the key is seated in the 
keyway. Use the proper size arbor 
and press the second-speed gear on 
the shaft with the chamfered bore 
end toward the rear. 
Insert the third-speed gear key in the 
shaft and press the third-speed gear 
on the shaft, with the long hub of the 
gear toward the front (away from 
the second-speed gear). 
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Place the power take-off gear key in 
position on the shaft. Press the 
power take-off gear on the shaft, 
with the long hub toward the front. 
Insert the drive gear key in the shaft. 
Press the drive gear on with the long 
hub facing the power take-up gear 
(Fig. 24). 

Install the snap ring in its groove in 
the front of the countershaft. Press 
the countershaft front bearing on. 
Use an arbor that contacts the inner 
bearing row. 


GEAR SHIFT HOUSING 
Disassembly 


l. 


(It is not necessary to disassemble 
the shift cover unless the detent 
springs are weak or broken or if the 
forks and shafts are worn). Place the 
shift cover assembly on its side in a 
vise. Use brass or aluminum vise jaw 
covers. Remove the interlock hole 
plug. 

Remove the lock wire and set screws 
from the reverse shift fork and 
bracket (Fig. 25). 

Tap the reverse shift rod out 
through the front of the cover. The 
reverse rod hole plug will come out 
during the above operation. Hold a 
cloth over the rear of the rod, the 
poppet ball, and the spring hole, as 
the rear of the rod passes the hole. 
The ball will fly out. Remove the 
shift fork and bracket. 

Remove the interlock through the 
hole in the side of the cover. A 
magnet will help. 

Remove the lock wire and the set 
screw from the third and fourth- 
speed shift fork. Tap the third and 
fourth-shift rod out through the 
front of the cover. The plug and 
poppet ball will come out in the 
same manner as the reverse rod plug 
and ball did. Remove the third and 
fourth-speed shift fork. If not done 
previously, remove the small 
interlock pin from the rod. 
Remove the short interlock through 
the hole in the side of the cover. 
Remove the lock wire and set screw 
from the first and second-speed shift 
fork and bracket. Tap the first and 
second-speed shift rod out of the 
front of the cover. Do not lose the 
poppet ball. Remove the shift fork 
and bracket. 

Remove the interlock pin and 
interlock. 

Cut the lock wire from the set screws 
that secure the reverse fork and 
bracket to the shift rod. Remove the 
set screws, the rod, fork and bracket. 
Be careful of the poppet ball. 
Remove the lock-out plunger from 
the over-drive rod bracket. 


10. 


11. 


Remove the four poppet ball springs 
from the holes in the cover. 
Loosen the nut and washer, on the 
outside of the cover, and remove the 
stud, reverse relay shift finger and 
lock-out plunger from the cover. 


Assembly 


l. 


12. 


13. 


Place the reverse relay shift finger 
stud in the shift finger. The head of 
the stud must be on the same side as 
the shift slot (Fig. 25). 

Place the reverse lock-out plunger in 
the reverse relay shift finger. 
Position the reverse shift finger, and 
tap the stud through the shift cover 
housing. Secure the stud with the 
nut and washer. 

Set the four shift rod poppet ball 
springs in the holes provided in the 
cover (Fig. 25). 

Place the over-drive lock-out 
plunger in the over-drive shift rod 
bracket and slide the over-drive shift 
rod into the hole in the shift cover. 
Start the shift rod in the cover and 
place the over-drive rod bracket on 
the shift rod. 

Place the poppet ball on the spring, 
hole it down and slide the rod past it. 
Position the upper over-drive shift 
fork on the rod, line up the set screw 
holes in the bracket and fork and 
install the set screws. The long hub 
of the fork will be toward the front 
of the cover. Torque the set screws 
to specification and lock wire. 
Place a short interlock into the hole 
in the cover and push it through to 
the over-drive shift rod. 


. Slide the first and second-speed shift 


rod into the second hole from the 
right side of the front of the cover. 
Place the first and second shift rod 
bracket on the rod. 


. Install a small interlock pin in the 


rod. Place a poppet ball on the 
poppet spring. Hold the ball and 
spring compressed and slide the rod 
past the cover boss. Place the first 
and second-speed shift fork on the 
rod, with the long hub toward the 
front, and line up the set screw holes 
in the fork, bracket and rod. Install 
the set screws and torque to 
specification. Wire the screw heads. 
Install a short interlock into the 
cover and push it through to the first 
and second-speed rod. 

Slide the third and fourth shift rod 
into the front of the cover. Place a 
small interlock pin in the rod. Place 
the third and fourth-speed shift fork 
on the rod, with the long hub toward 
the front. Set the poppet ball on the 
spring and depress it. Slide the rod 
through the case boss. Line up the 
holes and install the set screw. 


14. 


Torque to specifications and lock 
wire. 

Place the long interlock in the cover 
hole and push it over to the third 
and fourth-speed rod. 


. Start the reverse shift rod into the 


remaining hole in the front of the 
cover. Place the reverse bracket in 
position and slide the rod through it. 
Set a poppet ball on the poppet 
spring, hold down and push the shift 
rod past it. Install the reverse shift 
fork, line up and install the set 
screws. Torque them to specification 
and lock wire them (Fig. 3). 


. Install four expansion plugs in the 


shift rod holes in the front of the 
cover and expand them by striking 
with a flat-ended bar and hammer. 


. Install the interlock cross-hole plug 


in the side of the shift cover. 
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FIG. 9 Removing Countershaft 
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FIG. 12 Removing Mainshaft Center 
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SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) 


Transmission US 
Spicer 8000 (SAE 50 Motor Oil) (ESE M2C39-A) 17 14.25 
CC1116-A 
TORQUE LIMITS 

Transmission — Spicer 8000 Ft-Lbs 
Campanion Flange Lock Nut 400-450 
Countershaft Lock Nut 400-450 
Flywheel Housing to Transmission Bolts or Nuts 90-95 

(Aluminum Case) 70-75 
Input Shaft Bearing Retainer Cap Screws 2528 
Input Shaft Bearing Lock Nut 300-350 
Output Shaft Bearing Retainer Cap Screws 90-95 
Р.Т.0. Cover Cap Screws 10-15 
Shift Fork to Shaft Cap Screw 45-50 
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DESCRIPTION 


Applies To L-LN-W-WT-9000 Only 


REAR MOUNT 


Adjustment 


SPECIFICATIONS 


TRANSMISSION 
Assembly 
Description 
Disassembly 


COMPONENT INDEX 


Removal and Installation 


the forward gears are helical type gears 
(Fig. 1). 
The forward speed gears on the 


mainshaft until locked into engagement 
with the countershaft gears by means of 
sliding clutch gears. 


TRANSMISSION 
The Model 5H74 transmission is of 


the constant mesh type, having five 
speeds forward and one reverse. All of 


mainshaft are in constant mesh with the 
countershaft gears but float on the 


ADJUSTMENTS 


GEAR SHIFT LINKAGE—W- 
SERIES 


1. 


Place the gear shift lever in the 
neutral position. 


knob is 2 29/32-3 13/32 inches from 
the console edge. Torque the upper 
turnbuckle bolt. 

Check the operation of the gear shift 
lever in all positions and readjust if 


the lock nut as necessary so that the 
transmission rear end hangs freely. 
Insert a feeler gauge (0.06 inch) 
between the lower retaining nut and 
its washer (Fig. 3). Do not apply 


2. Loosen he bolts on the shift rod necessary. pressure to the engine or the 
turnbuckle те ns Then ое an transmission. If necessary, back up 
turnbuckle until the rear of the shift the lower retaining nut to the stud 
knob is located 12 to 12 1/2 inches REAR MOUNT shoulder. 
from the front face of the instrument . Turn the lower retaining nut 
panel. Torque the lower turnbuckle ALL EXCEPT W-SERIES downward until there is slight 
bolt. 1. With the transmission weight off the pressure on the gauge. 

3. While holding the rear cross-shaft mounting studs, torque the upper Repeat steps 2, 3 and 4 for the other 


lever in the extreme right position, 
move the gear shift lever (in neutral) 
until the outside edge of the shift 


retaining nuts to specifications, and 
install the cotter pins (Fig. 3). 
Loosen the lower retaining nut and 


side of the support. 


. Torque the lock nuts to 


specifications. 
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the engine and the transmission jack FOURTH: SPEED 


removed, torque the transmission FOURTH-AND FIFTH-SPEED 
support-to-transmission case SLIDING CLUTCH SLEEVE THIRD-SPEED 
bracket bolts to specifications. MAIN DRIVE GEAR 

2. Check the clearance between the 
transmission support and the frame 
side rail brackets (Fig. 3) and install 
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FIG. 2 Gear Shift Linkage Adjustments—W-Series 
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REMOVAL AND INSTALLATION 


TRANSMISSION 


REMOVAL 


1. 
2. 


Disconnect the drive shaft. 
Disconnect the speedometer cable at 
the transmission. 

On a W-Series truck, remove the 
four nuts and washers that secure 
the transmission support to the 
transmission (Fig. 3). 

Disconnect the clutch linkage at the 
clutch release arm. If the truck is 
equipped with a slave cylinder, 
disconnect the slave cylinder 
mounting bolts and position the 
slave cylinder out of the way. 
After cleaning the area around the 
cross-shaft housing, remove the 
housing and tie it out of the way. 
Cover the opening in the gear shift 
housing to prevent the entry of dirt. 
Remove the bottom fuel tank 
support arm for a W-model. 
Remove all but two of the 
transmission to flywheel housing 


attaching bolts. Remove the dust 

cover from the bottom of the clutch 

housing. 

8. Position a transmission jack and 
raise the transmission slightly to 
relieve pressure at the side rail 
mounting brackets. 

9. Remove the bolts that attach the 
side rail brackets to the side rails, 
and remove the brackets and 
transmission support as an 
assembly. 

On а W-Series truck, remove the 
bolts and washers that attach the 
transmission support to the frame side 
rail brackets. Mark the washers so they 
can be reinstalled on the same side from 
which they were removed. After 
removing the lock wire, remove the 
transmission support-to-transmission 
case bracket bolts, washers, insulators, 
and spacers and remove the support 
(Fig. 3). 

10. After removing the remaining 
transmission to flywheel housing 
attaching bolts, pull the 


transmission rearward to clear the 
input shaft. 

11. Raise the truck to provide clearance 
in removing the transmission. Install 
safety stands, and then remove the 
transmission from under the truck. 
On a W-Series truck, the 
transmission must be lifted out 
rather than lowered. 


INSTALLATION 


1. Place the transmission on а 
transmission jack (or chain hoist) 
and position the transmission so that 
the input shaft splines are aligned 
with the clutch disc splines. The 
clutch release bearing must be 
properly positioned in the release 
lever fork. Slide the transmission 
forward until it is in position on the 
clutch housing. 

2. Install the clutch housing attaching 
bolts and torque them to 
specifications. Install the clutch 
housing dust cover. 

3. On a W-Series truck, support the 


16-45-04 


FULLER 5H74 FIVE-SPEED TRANSMISSION 


16-45-04 


transmission with a transmission 
jack and remove the hoist chains. 
4. Position the transmission rear 
support and brackets to the 
transmission and frame side rails. 
Install the attaching bolts and nuts. 
Adjust the rear support mounting 
studs. 
On a W-.Series truck, install the 
support-to-transmission case bracket 
bolts, washers, insulators and spacers. 


Torque the bolts to specifications and 
secure them with lock wire. If necessary, 
adjust the clearance between the 
transmission support and frame side rail 
brackets, and install the attaching bolts. 
Torque the bolts to specifications. Be 

sure to remove the transmission jack 
before making rear mount adjustment. 
5. Install the fuel tank support arm on 

a W-model. 
6. Connect the clutch linkage to the 


clutch release arm. If the truck is 
equipped with a slave cylinder, 
install the slave cylinder and connect 
the slave cylinder return spring. 

7. Install the cross-shaft housing, and 

torque the mounting bolts to 

specifications. 

Connect the speedometer cable. 

9. Connect the drive shaft and lower 
the truck to the floor. 

10. Start the engine and check for leaks. 


go 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


DISASSEMBLY 


1. With the transmission in neutral, 
remove the gear shift housing. 

2. While the transmission is draining, 
lock the gear train in two gears and 
remove the output shaft flange nut. 

3. Remove the flange and brake drum 
as a unit, and disconnect the parking 
brake linkage, as necessary, so that 
the brake shoe assembly can be 
removed. 

4. Remove the brake shoe assembly. 

5. Remove the output shaft rear 
bearing retainer and gasket, and 
remove the speedometer drive gear. 
Remove the oil seal from the 
retainer. 

6. After removing the clutch release 
mechanism, remove the six stud nuts 
(inside the clutch housing), and then 
remove the clutch housing. 

7. Remove the input shaft bearing 
retainer and gasket, and then pull 
out the input shaft and bearing 
assembly. If necessary, use a soft- 
drift from inside the case. Remove 
the bearing retaining snap ring from 
the case bore. 

8. Mount the input shaft assembly in a 
soft-jawed vise and relieve the 
bearing nut peening. Remove the 
nut. This nut has a left-hand thread. 

9. Ifthe bearing is to be replaced, press 
or jar it from the shaft. 

10. Remove the countershaft rear 
bearing adapter cap and gasket. 

11. Remove the retainer plate from the 
rear end of the countershaft. 

12. Remove the countershaft rear 
bearing adapter bolts, and then 
remove the adapter as shown in Fig. 
4. 

13. Drive the output shaft forward until 
it stops solidly, and then drive it to 


the rear until the rear bearing snap 
ring is exposed. 


14. Using tools OTC-938, 924, 930-D, 
and 952, remove the bearing. If the 
bearing is to be replaced, remove the 
snap ring. 

15. Remove the output shaft and gears, 
except the sliding gears. Lift the 
sliding gears out of the case. 

16. Remove the countershaft rear 
bearing cones, cups, and spacer from 
the retainer. 

17. After removing the reverse idler 
shaft retainer, remove the shaft, 
using tool T57T-7140-A. Remove 
the idler gear and bearings from the 
case. 

18. Move the countershaft rearward to 
clear the front bearing, and then 
remove the shaft and gears from the 
case. 

19. Remove the countershaft front 
bearing retainer, gasket, bearing, 
and spacer from the case. 


ASSEMBLY 


1. Install the countershaft front 
bearing in the case bore. 

2. Position the front bearing spacer 
and gasket, and install the retainer. 

3. Position the countershaft assembly 
in the case, and then tilt the case so 
that its rear face is up. 

4. Position two wood or fiber blocks of 
equal thickness between the drive 
gear and the case (Fig. 5). 

5. Position the inner bearing outer race 
in the adapter, and then apply sealer 
B5A-19554-A to the adapter gasket. 

6. Make sure the adapter oil return 
hole is aligned, and then install the 
gasket and the adapter. 

7. Using the tool shown in Fig. 5 install 
the inner bearing cone. 

8. Position the spacer, and install the 
outer bearing cone. Position the 


IDLER SHAFT 


BEARING ADAPTER 


3/5" HARDENED 
CAPSCREWS 


C 1935- A 


FIG. 4 Removing Countershaft 
Bearing Adapter 


Tool— 
Т60К-3044-А2 


Шіл or са 
Wocd ог Fiber Blocks C1264-A 
FIG. 5 Installing Countershaft Rear 

Bearing 
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10. 


12. 
13. 


14. 
15. 


16. 


18. 


19. 


20. 


21. 


outer Беагіпр outer race. 

Install the bearing lock plate and 
safety wire the bolts. 

Apply sealer B5A-19554-A to the 
adapter cap gasket, and install the 
gasket and cap. 


. After tilting the case back to its 


normal position, install the idler 
gear and shaft. Be sure the flat on 
the shaft will align with the lock 
plate. 

Install the lock plate. 

Position the output shaft sliding 
gears in the case (Fig. 6), and then 
position the output shaft assembly in 
the case. Check for proper gear 
engagement (Fig. 1). 

Install the rear bearing (Fig. 7). 

If the input shaft bearing was 
removed, install a new bearing with 
its shield toward the shaft splines. 
Install the bearing nut and stake it at 
the milled slots. 

Install the input shaft bearing snap 
ring in the case bore. 


. Position the input shaft assembly, 


and install the bearing retainer 
gasket and retainer. Use B5A- 
19554-A sealer. 

Install the clutch housing and the 
speedometer drive gear. 

After installing a new seal in the rear 
bearing retainer, install the gasket 

and retainer. Use B5A-19554-A 
sealer. 

Install the parking brake shoe 
assembly, and connect the brake 
linkage. 

With the transmission locked in two 
gears, install the brake drum and 
flange. Torque the flange nut to 
specification. 


. Fill the transmission with lubricant 


as specified. 


. Adjust the parking brake. 
. Install the gear shift housing, using 


B5A-19554-A sealer on the gasket. 


SUB-ASSEMBLIES 


OUTPUT SHAFT 
Disassembly 


1; 


2: 


Remove the pilot bearing (Fig. 8) 
and the sliding clutch sleeve. 

Pry the fourth-speed gear washer 
key from its keyway between the 
shaft splines. 

Align the fourth-speed gear washer 
with the output shaft grooves (Fig. 
9), and then remove the gear and 
washer. 

Position the shaft and gears in a 
press, using the rear face of the 
third-speed gear (Fig. 6) as a base. 
Press the shaft no more than 5/8 
inch through the third-speed gear 


8. 


and the thrust washer. Travel of the 
shaft is limited to 5/8 inch by the 
small Woodruff key under the 
bushing. Pressing the shaft further 
will shear the key and damage the 
washer. 

Move the gear and the washer 
rearward to their original positions 
against the shaft shoulder. Then 
with pry bars, move he bushing 
forward until the Woodruff key is 


completely exposed (Fig. 10). 
Remove the key. 
Remove the thrust washer, the 


third-speed gear, the bushing, and 
the clutch sleeve. 

Press the output shaft through the 
third-speed gear bushing, the 
second-speed gear and the sleeve 
hub. 

Remove the two remaining 
Woodruff keys. 


Assembly 


1. 


PILOT BEARING 


AND MAIN Hn 


Install the Woodruff keys for the 
sleeve hub and the third-speed gear 
bushing (Fig. 6). 

Position the second-speed gear 
(clutching teeth to the front) on the 
output shaft, and then press the 
sleeve hub (recessed end to the front) 
tightly against the gear. 

Press the third-speed gear bushing 
onto the shaft and against the sleeve 
hub. Position the clutch sleeve on its 
hub. 

Position the third-speed gear (clutch 
teeth to the rear) on its bushing. 
Install the thrust washer, chamfer to 
the rear, and install the remaining 
Woodruff key. 


FOURTH-SPEED THIRD-SPEED 
GEAR GEAR 

THRUST 

WASHER 


RETAINING 
WASHER 


MAINSHAFT 


` BUSHINGS 


ra 
Шы 


FOURTH-AND FIFTH- 
SPEED SLIDING CLUTCH 
SLEEVE 


INPUT SHAFT 
GEAR 


FIG. 6 Input Shaft and Output Shaft 


SECOND-AND THIRD- 
SPEED SLIDING CLUTCH 
Ta 


6. Press the fourth-speed gear bushing 
onto the shaft, and position the 
fourth-speed gear (hub forward) on 
the bushing. 

7. Install the retaining washer, and 
measure the clearance between the 
fourth-speed gear and its thrust 
washer. If the clearance is not 0.006- 
0.012 inch, select the required 
retaining washer to result in the 
specified end play. 

8. Install the retaining washer key and 
the clutch sleeve (recessed end to the 
rear). 

9. Install the pilot bearing. 


COUNTERSHAFT 


Disassembly 

1. After removing the drive gear snap 
ring (Fig. 11), remove the front 
bearing inner race as shown in Fig. 
12. 

2. Press the gears from the shaft, one at 
a time. 

3. Remove the Woodruff keys. 


Assembly 

1. Install the Woodruff keys, and press 
on the gears, one at a time (Fig. 11). 
Press the front bearing inner race on, 

and install the drive gear snap ring. 


GEAR SHIFT HOUSING 


Disassembly 

1. Remove the detent spring cover and 
gasket (Fig. 13). Remove the four 
springs and balls. 

Remove the set screw and jam nut. 
Position the housing (right-hand 
side up) in a vise, and remove the set 


m bo 


SECOND-SPEED FIRST-SPEED 
GEAR R 

REVERSE 

2 


[2 


E 


NW 


K] 
ж 
- 
е 
"= 


а?, 


WASA 


(2 
Т 


D 
(aum “ 


“SLIDING SLEEVE HUB BEARING 


WOODRUFF 
KEYS 


OUTPUT SHAFT 


RETAINING WASHER 
KEY 


С 1936-А 
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screws from the forks and gates and 
the block. 
4. Remove the Welch plugs. 


Remove the shift shafts one at a 
time, beginning with the rocker arm 
shaft and working down. Any shaft 
out of neutral position will lock the 
remaining shafts in the housing. Do 
not lose the interlock pin and balls 
as the low and reverse shaft is 
removed (Fig. 13). 

6. Remove the pivot pin and rocker 
arm. 

Assembly 

1. Position the housing (left-hand side 
up) in a vise, and install the rocker 
arm and pivot pin (Fig. 14). 

2. Insert the rocker arm shift shaft 
through the webs and gates (Fig. 
15). Install the set screws. 

3. Insert the second-third shaft into the 
housing and through its fork. Install 
the set screw. 

4. Position a 3/4 inch interlock ball in 
the housing opening between the 
second-third and the fourth-fifth 
shafts. 

5. Insert the fourth-fifth shaft into the 
housing and through its fork. Insert 
the interlock pin into the shaft as the 
neutral notch enters the web (Fig. 
16). Install the lock screw. 

6. Install the remaining 3/4 inch 
interlock ball. 

7. Insert the low and reverse shaft 
through the housing, block, and 
fork. Install the set screws. 

8. Safety-wire all set screws and the 
pivot pin retaining bolts. 

9. Install the four 1/2 inch steel balls 
and the detent spring. Be sure all 


Tool—T57L-600-Al 


С 1943-А 


FIG. 7 Installing Output Shaft Rear 
Bearing 


shafts are in neutral position so that 
the balls will fit into their slots. 
10. Install the detent spring cover and a 
new gasket. 
11. Install Welch plugs in the shift shaft 


PILOT BEARING CLUTCH SLEEVE 


Tool — OTC-1012-A 


FIG. 8 Removing Output Shaft Pilot 


FOURTH-SPEED GEAR RETAINING WASHER 
етә Ww. 


FOURTH-SPEED GEAR 


С1195-А 


FIG. 9 Кетоуіпа Fourth-Speed 
Gear Retaining Washer 


POWER TAKE-OFF DRIVE GEAR 


COUNTERSHAFT 
DRIVE GEAR 


BEARING FRONT 


FIRST-SPEED GEAR 
EAR 


FIG. 11 Countershaft Disassembled 


Wood Block C1266-A 


WOODRUFF 
SPACER BEARING KEYS 


openings of the housing. 

12. Start the set screw and jam nut, 
tighten the screw until it bottoms; 
back it off one half turn, and tighten 
the jam nut. 


FOURTH-SPEED 
GEAR BUSHING 


—— Press Ram 


WOODRUFF 
KEY 


C 1937- A 


FIG. 10 Removing Fourth-Speed 
Gear Bushing Key 
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Ж 


И, 


Тоо/5-- С/81-2 and CJ85 С 1939-А 


FIG. 12 Removing Countershoft 
Front Beoring 
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С 1940- А 


FIG. 13 Gear Shift Housing Disassembled 


PIVOT PIN 


C1197-A 


FIG. 14 Installing Rocker Arm and 
Pivot Pin 


ROCKER ARM SHAFT SHIFT 


C 1941- A 


FIG. 15 Installing Rocker Arm 
Shifter Shaft 
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SHIFTER SHAFT 


INTERLOCK PIN 
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LOW-REVERSE SHIFTER SHAFT (с 1942-A 


FIG. 16 Installing Fourth and Fifth- 
Speed Shifter-Shaft 


16-45-08 FULLER 5H74 FIVE-SPEED TRANSMISSION 16-45-08 


SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) 
Transmission US 
Fuller 5H74 (SAE 50 Engine 011) (ESE M2C39-A) 22 18.25 
ССІІІЗ-А 


16-46-01 FULLER T-905 FIVE-SPEED TRANSMISSION 16-46-01 
РӘ 


PART 16-46 Fuller Т-905 Five-Speed Transmission 


Applies То L, LN, LN, LT, LTS, W-9000 


COMPONENT INDEX COMPONENT INDEX ЕСІ 


REAR MOUNT ADJUSTMENT 46-02 


SPECIFICATIONS 46-04 


TRANSMISSION ASSEMBLY 
Assembly 


DESCRIPTION 


TRANSMISSION 


The Fuller five-speed, twin 
countershaft Model T-905 transmission 
(Fig. 1) has five forward speeds and one 
reverse speed and is designed for heavy 


TRANSMISSION ASSEMBLY - Continued 
Description 
Disassembly 
Installation 
Removal 


Y 


SHIFTING BAR 
HOUSING 


CLUTCH 
А š ASSEMBLY 
duty vehicles. The twin countershaft HOUSING ті GEAR SHIFT 
design divides the torque equally — LEVER HOUSING 
i _—— ASSEMBLY 
between the shafts and gears, thus 6” 


providing а high capacity to weight 
ratio. The countershafts, identical 
except for the PTO gears, are short and 
bearings are of a relative low capacity 
due to the split torque principle. All 
gears are constant mesh and have spur 
type teeth. 

The mainshaft gears are not 
journaled to the mainshaft but are 
locally axially by washers and held in 
position by rotation of the countershaft 
gears, eliminating the need for bushings 
and sleeves. The mainshaft floats free, 
receiving only minor radial loads. 
Mainshaft vertical displacement to 
conform to clutched gear positions is 
allowed by rod-like springs which resist 
float to right or left. 

Gears are clutched by internal 
splines in the hubs of gears. The sliding 
clutch gears with short conical clutching 


COMPANION 
FLANGE 


С 1679-A 


teeth provide shorter and easier shifts. FIG. 1 Five-Speed Twin Countershaft Transmission— Model T-905 


16-46-02 FULLER T-905 FIVE-SPEED TRANSMISSION 16-46-02 
ADJUSTMENTS €. — BOLT - 375119.52 
WASHER - 44742-52 i 
INSULATOR 
78248 
REAR MOUNT TRANSMISSION 
SUP PORT 
7A0 
W-SERIES 
1. With the transmission connected at 
the engine and the transmission jack 
removed, torque the transmission 
support-to-transmission case BRACKET 
bracket bolts to specifications. crore 
2. Check the clearance between the 
transmission support and the frame 
side rail brackets (Fig. 2) and install MET 
support-to-transmission case j ЖҮНІН 


bracket bolts. Torque to 
specifications. 


FIG. 2 Transmission Rear Support —W Series 


REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 


1. Remove the floor mat and the floor 
plate. Remove the gear shift lever. 
On a W-Series truck, remove the 

cross-shaft housing bolts and tie the 

housing out of the way. 

2. Disconnect the drive shaft (or the 
coupling shaft) at the flange. If the 
vehicle is equipped with a coupling 
shaft support, disconnect the 
support bracket and remove the 
coupling shaft. 

3. Disconnect the speedometer cable at 
the transmission. If the truck is 
equipped with a parking brake, 
remove the adjusting rod. 

4. Disconnect the clutch linkage at the 
clutch release arm. If the truck is 
equipped with a slave cylinder, 
disconnect the slave cylinder return 
spring. Remove the slave cylinder 
mounting bolts and position the 
slave cylinder out of the way. 

5. Position a jack under the 
transmission. Raise the transmission 
slightly to relieve pressure at the side 
rail mounting brackets. 

6. Remove the side rail bracket stud 
nuts, insulators and reinforcements. 
Then remove each side rail bracket. 
On W-Series trucks, remove the 


bolts and washers that attach the 
transmission support to the frame side 
rail brackets. Mark the washers so they 
can be reinstalled on the same side from 
which they were removed. After 
removing the lock wire, remove the 
transmission support-to-transmission 
case bracket bolts, washers, insulators 
and spacers and remove the support 

(Fig. 2). 

7. Attach a chain hoist to the 
transmission on W-Series trucks. 

8. Remove the dust cover from the 
bottom of the clutch housing. After 
removing the clutch housing to 
engine attaching bolts, pull the 
transmission rearward to clear the 
input shaft. 

9. Raise the truck to provide clearance 
in removing the transmission. Install 
safety stands, then remove the 
transmission from under the truck. 
On a W-Series truck, the 
transmission must be lifted out. 


Installation 


1. Place the transmission on a 
transmission jack (or chain hoist) 
and position the transmission so that 
the input shaft splines are aligned 
with the clutch disc splines. The 
clutch release bearing must be 
properly positioned in the release 


lever fork. Slide the transmission 
forward until it is in position on the 
clutch housing. 


2. Install the clutch housing attaching 


bolts and torque them to 

specifications. Install the clutch 

housing dust cover. 

3. On a W-Series truck, support the 
transmission with a transmission 
jack and remove the hoist chains. 

4. Install the side rail brackets and 
torque the mounting bolts to 
specifications. Position the rear 
support studs, insulators, washers 
and nuts to the side rail brackets and 
transmission support. Adjust the 
studs. 

On W-Series trucks, install the 
support-to-transmission case bracket 
bolts, washers, insulators and spacers. 
Torque the bolts to specifications and 
secure them with lock wire. If necessary, 
adjust the clearance between the 
transmission support and frame side rail 
brackets and install the attaching bolts. 
Torque the bolts to specifications. Be 
sure to remove the transmission jack 
before making rear mount adjustments. 
5. Connect the clutch linkage to the 

clutch release arm. Install the slave 

cylinder and connect the slave 
cylinder return spring (if so 
equipped). 

6. Connect the speedometer cable. If 
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the truck is equipped with а parking 
brake, connect the adjusng rod. 

7. Install the coupling shaft in the 
support bracket and connect the 
support bracket to the support plate. 


FULLER T-905 FIVE-SPEED TRANSMISSION 


Connect the coupling shaft (or the 
drive shaft) at the transmission. 

8. Install the shift lever housing. When 
positioning the gear shift lever 
housing, always lower it straight 


16-46-03 


down onto the gear shift housing. 


9. Lower the truck to the floor and 


install the floor plate and the floor 
mat. 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Disassembly 


1. Remove the bolts that attach the 
shifting bar housing to the 
transmission case. Tap the housing 
with a soft hammer to free it from 
the case, then lift it from the 
transmission. 

2. Lock the mainshaft by engaging two 
gears at one time with the sliding 
clutches. 

3. Remove the companion flange 
attaching nut, then remove the 
flange. Remove the rear bearing 
cover attaching screws. Pry the 
cover from the output shaft and case 
as shown in Fig. 3. 

4. Remove the speedometer drive gear 
or spacer and the bearing washer 
from the output shaft or from the 
cover. 

5. Remove the rear bearing from the 
output shaft (Fig. 4). If the bearing 
remains in the rear cover, remove it 
from the cover. 

6. Remove the lock wire and the two 
flat key attaching bolts (Fig. 5). Lift 
the two keys from the output shaft. 

7. Remove the output shaft as shown 
in Fig. 6. 

8. Remove the clutch release 
mechanism from the flywheel 
housing. 

9. Remove the four bolts, six nuts and 
lock washers that attach the 
flywheel housing to the transmission 
case. 

The disassembly and assembly of the 
basic T-905 transmission is the same as 
the RT-910 and RT-915 transmission 
after all exterior components have been 
removed from them. The exceptions are 
that the right countershaft bearing on 
the T-905 must be removed before the 
mainshaft can be lifted from the case. 
Also the T-905 has 2 keys in the 
mainshaft. 


Assembly 


Refer to Part 16-61 for the assembly 
of the basic transmission, then: 


FIG. 3 Removing Rear Bearing 
Cover 


C 1683.À 


FIG. 4 Removing Rear Bearing From 
Output Shaft 


1. Place a new flywheel housing gasket 
on the front of the transmission case. 

2. Place the flywheel housing on the six 
studs. Install the six nuts, bolts and 
lock washers. Tighten the nuts and 
bolts to specifications. 

3. Install the clutch release mechanism 
in the flywheel housing. 

4. Position the output shaft on the 
coupling gear and install the two flat 
keys and attaching bolts. Torque the 
bolts to specification and secure 
them with lock wire. 

5. Install the rear bearing on the output 
shaft. 

6. Position the bearing washer and the 


C 1682-A 


C1684-A 


FIG. 5 Removing Output Shaft 


Attaching Screws 


FIG. 6 Removing Output Shaft from 
Mainshaft and Case 


speedometer drive gear or spacer on 
the output shaft. 


7. Position a new bearing cover gasket 


on the transmission case. Position 
the bearing cover on the case and 
install the attaching bolts. Torque 
the bolts to specification. 
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SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) 


Transmission [ w o o | 
Fuller Т.905 (SAE 50 Engine 017 (ESE М2С39:А) 


СС1115-А 


16-60-01 FULLER RT-610 TEN-SPEED TRANSMISSION 16-60-01 


PART 16-60 Fuller RT-610 Ten-Speed Transmission 


Applies To LN-8000; C, LN-7000; C, L, LN, LNT, LT, 115-800 and 
C, CT, L, LN, LNT, LT, LTS-900 


COMPONENT INDEX ІРІ COMPONENT INDEX 


AIR REGULATOR АМО FILTER GEAR SHIFT LEVER HOUSING - Continued 
Assembly Installation 
Disassembly Removal 
Installation 
Removal RANGE SHIFT CONTROL VALVE 
Assembly 
Disassembly 
Installation 
Removal 


SHIFTING BAR HOUSING 
Assembly 
Disassembly 


SPECIFICATIONS 


TRANSMISSION ASSEMBLY 
Description 
Installation 
Removal 


AIR VALVE 
Assembly 
Disassembly 


Installation 
Removal 


AUXILIARY SECTION 
Assembly 
Disassembly 


FRONT SECTION 
Assembly 
Disassembly 


GEAR SHIFT LEVER HOUSING 
Assembly 
Disassembly 


DESCRIPTION 


TRANSMISSION 


The RT-610 transmission features 
the twin countershaft principle of 
operation and is designed for medium- 
duty vehicles with engines in the 600 ft- 
lb maximum torque range. 

Engine torque is split between the 
two countershafts, thus reducing tooth 
pressures on mainshaft and countershaft 
gears. This enables a reduction in gear, 
shaft and bearing size while maintaining 


a high capacity level. 

Floating mainshaft gears are held in 
radial position by rotation of 
countershaft gears. Axial position is 
maintained by washers. This provides 
equal tooth loading on mainshaft gears 
and eliminates the need for sleeves and 
bushings. 

Gears are clutched to the mainshaft 
by short sliding clutch gears on the 
mainshaft which engage internal splines 
in gear hubs. Sliding clutch gears, with 


conical clutching teeth, provide short 
and easy shifts. 

Ten speeds are obtained by a five 
speed main section and a two speed 
range section. The five gear ratios in the 
main section are used once through 
reduction in low range and again in high 
(direct) range. 

АП ten speeds are controlled by one 
gear shift lever and a range control 
button. Range shifts are automatic after 
pre-selection. 


REMOVAL AND INSTALLATION 


GEAR SHIFT LEVER HOUSING 


Removal 


Remove the attaching capscrews 
and lift the gear shift lever housing or 
remote control housing from the shift 
bar housing (Fig. 1). 


Installation 


l. Make sure the shifting notches on 
bars in the shifting bar housing are 
aligned in the neutral position. 

2. Install the gear shift lever housing 
on shifting bar housing, fitting lower 
end of lever into notches in shifting 


block and yokes (Fig. 1). 


3. Install attaching capscrews, except 


capscrew at left-rear corner as this is 
used to secure air line. 
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FIG. 1 Removing Gear Shift Lever 


Housing 


AIR SHIFT CONTROLS 


AIR VALVE 


Removal 


1. 


2. 


Remove the floor mat апа the floor 
plate. 

Place the gear shift lever in the 
neutral position. Drain the air from 
the system. 

Disconnect the air line leading from 
the regulator to the tee fitting on the 
air valve (Fig. 2). 

Disconnect the two air cylinder lines 
from the air valve. 

Disconnect the two nylon air lines 
from the air valve. 

Remove the air valve attaching bolts 
and remove the valve, gasket and the 
alignment sleeve. 

Thoroughly clean the valve in 
cleaning solvent and dry it with 
compressed air. 


Installation 


1. 


un» 


Place the gear shift lever in the 
neutral position. The lever must 
remain in this position until air 
pressure has been admitted to the 
system. 

Apply air pressure to the front port 
of the air valve to move the pistons 
to the rear. Failure to comply with 
these two steps may result in damage 
to the valve. 

Position the alignment sleeve in the 
valve body. 

Place a new gasket on the body. 
Secure the body to the transmission 
with the attaching screws and lock 
washers. Tighten the screws to 
specification. 


AIR VALVE 


FIG. 2 Transmission Air System 
6. 


Connect all air lines to the valve as 
shown in Fig. 2. 


RANGE SHIFT CONTROL VALVE 


Removal 


1. 
2. 


3. 


Drain the air from the system. 
Disconnect the two nylon lines from 
the fittings. 

Loosen the attaching clamp and 
remove the range shift control valve 
from the gear shift lever. 


Installation 


1. 


Secure the control valve to (һе gear 
shift lever with the attaching clamp. 
Make sure that the control valve 
button is six inches below the top 
surface of the gear shift knob when 
the button is pulled out. Tighten the 
clamp. 

Connect the white nylon air line to 
the inlet port (right side) of the 
master control valve. 

Connect the black nylon air line to 
the outlet port (left side). 


AIR REGULATOR AND FILTER 


Removal 


1. 


Disconnect and remove the air line, 
including clamp, between the air 
valve and air regulator. 

Remove street ell and reducer from 
regulator if necessary. 

Remove capscrews and remove the 
air regulator and filter assembly 
from transmission. 


REGULATOR 


C1646-C 


Place in vise and turn the large 
hexagonal nut from threads of air 
regulator. 

Remove the air regulator from 
nipple. 

Remove the two capscrews and 
remove bracket from filter. The air 
filter contains а replaceable filter 
element which can be removed by 
turning out the bolt at top of filter 
and disengaging the body from 
cover. 


Installation 


1. 


2; 


3. 


Install nipple in output port of air 
filter. 

Place the hexagonal nut and washer 
over nipple. 

Place bracket over nipple and attach 
bracket to top of filter but do not 
tighten capscrews. 

Replace the regulator on nipple. 
Tighten the hexagonal nut on 
regulator to secure regulator to 
bracket, exhaust port away from 
transmission. 

Tighten the two capscrews which 
attach the bracket to filter. 

If previously removed, install 
bushing and 90 degree street ell in 
output port of air regulator. Street 
ell faces toward the gear shift lever 
housing when assembly is installed. 
Install the air regulator and filter 
assembly on mounting surface on 
left side of transmission, tighten 
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capscrews securely. 

9. Install air line between output port 
of air regulator and the tee in supply 
port of air valve. Fasten hose with 
clamp at left-rear capscrews location 
on gear shift lever housing. 


TRANSMISSION 


Removal 


l. Bleed the air reservoir and 
disconnect the air line at the rear of 
the transmission. 

2. Disconnect the drive shaft at the 
transmission companion flange. 

3. Disconnect the speedometer cable at 
the transmission. 

4. After cleaning the area around the 
cross-shaft housing, remove the 
housing and tie it out of the way. 
Cover the opening in the gear shift 
housing to prevent the entry of dirt. 

5. Remove the shift control cable, 
speedometer cable and fuel line 
retaining clamps. 

6. Disconnect the nylon cables at the 
air valve and shift cylinder. 

7. Disconnect the clutch linkage at the 
clutch release arm. 

8. Remove all but two of the clutch 
housing attaching bolts at the 
engine. Remove the dust cover from 
the bottom of the clutch housing. 

9. Position a jack under the 
transmission. Raise the transmission 
slightly to relieve pressure at the side 
rail mounting brackets. 

10. Remove the bolts that attach the 
transmission support to the frame 
side rail brackets. After removing 
the lock wire, remove the 
transmission support-to- 
transmission case bolts, washers, 
insulators and spacers. Remove the 
support. 

11. After removing the remaining clutch 
housing attaching bolts, pull the 
transmission rearward to clear the 
input shaft. 

12. Raise the truck to provide clearance 
in removing the transmission. Install 
safety stands, then remove the 
transmission from under the truck. 


Installation 


1. Place the transmission on a 
transmission jack (or chain hoist) 
and position the transmission input 
shaft in the clutch discs. As the 
input shaft enters the clutch, rotate 
the clutch release yoke so that the 
release yoke fingers contact the 
release bearing in their proper 
position. Be sure to position the 
clutch release bearing with the flat 
section on top. 
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FIG. 3 Transmission Кеаг Support 


2. Install the clutch housing attaching 
bolts and torque them to 
specification. Install the clutch 
housing dust cover. If this removal 
and installation involves the 
replacement of the pilot bearing 
also, the bearing must be pressed to 
approximately 1/16 inch beyond the 
flush position. 

3. With proper support, position the 
transmission assembly for 
installation. 


4. Position the support. Replace the 


spacers, insulators, washers and 
support-to-transmission case bolts. 
Secure with lock wire. Replace the 
support-to-frame side rail brackets 
bolts. (The transmission should be 
raised slightly to relieve pressure at 
the side rail mounting brackets). 

5. Replacethe dust cover at the bottom 


10. 


А-ат 
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of the clutch housing. Replace the 
clutch housing attaching bolts. 
Torque to specifications. 

Connect the nylon cables to the air 
valve and shift cylinder. Connect the 
speedometer cable and install the 
retaining clamps. 

Install the shift control cable and 
fuel line retaining clamps. 

Install the cross-shaft housing and 
torque the mounting bolts to 
specifications. 

Connect the drive shaft and torque 
the bolts to specifications. 

Lower the truck to the floor. Start 
the engine to build up air pressure 
and check for leaks. 
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DISASSEMBLY AND ASSEMBLY 


GEAR SHIFT LEVER HOUSING 


Disassembly 


l. 
2. 


3. 


Remove the rubber dust protector 
from gear shift lever. 

Mount the assembly in a vise with 
the large opening up. 

Free the gear shift lever tension 
spring by twisting a heavy 
screwdriver between the spring and 
housing, forcing the spring from its 
seat under lugs cast in housing. 
Remove the tension spring from 
housing. 

Withdraw the tension spring washer 
and gear shift lever out through 
bottom of housing. 

Remove the nut and lock washer 
from the gear shift lever pivot pin. 
Remove pivot pin by forcing it 
inward and through wall of housing. 


Assembly 


1. 


2. 
3. 


Install the pivot pin in bore in 
housing, thread end outward. 
Install the lock washer and nut on 
pivot pin. 

Mount the housing in a soft-jawed 
vise with the large, bottom opening 
upwards. 

Insert the gear shift lever in housing, 
fitting slot in pivot ball of shift lever 
on pivot pin. 

Install the tension spring washer in 
housing. 

Install the tension spring in housing, 
seating spring under lugs cast inside 
the housing. 

Remove from vise and install the 
rubber dust protector over the gear 
shift lever and against neck of 
housing. (Do not install ball grip on 
lever until after the range control 
valve has been installed.) 


AIR SHIFT CONTROLS 


AIR VALVE 
Disassembly 


1. 


2. 


5. 


Remove all air line fittings and the 
vent from the valve. 

Remove the two screws securing the 
side cap to the valve body and 
remove the cap (Fig. 4). 

Remove the valve insert and spring 
from the piston. Remove the O-ring 
from the valve insert. 

Remove the end cap and piston from 
the valve body. Remove the two O- 
rings from the piston. 

Remove the nylon plug from the 


piston and remove the O-ring from 
the plug. 


Assembly 


1. 


.> 


Use all new O-rings and lubricate 
them with a thin film of vaseline 
before installing them. 

Install O-rings on the piston and 
nylon plug. Install the plug in the 
piston (Fig. 4). 

Insert the piston in the valve body 
and install the end cap. Tighten the 
cap securely. 

Install the spring into the piston. 
Install an O-ring on the valve insert 
and install it in the piston. 

Secure the side cap to the valve body 
with the attaching screws and lock 
washers. Tighten the screws 
securely. 

Coat the fittings with sealer and 
install them in their respective ports. 
Install the vent in the body. 


RANGE SHIFT CONTROL VALVE 
Disassembly 


1. 


Place the control valve with the rear 
housing (outlet side) on a bench. 
Remove the front and rear housing 
attaching bolts. 

Remove the control button and 
plunger assembly (Fig. 5). 

Remove the detent balls, springs and 
felt seals from the valve housings. 
Remove the valve plate and O-ring 
from the rear housing. 

Lift the valve insert from the front 
housing and remove the O-ring. 
Remove the wave washer installed 
under the valve insert. 

If necessary, drive the roll pin from 
the button with a punch, then 
remove the control button from the 
plunger. 


Assembly 


l. 
2. 


Insert the wave washer in the front 
housing bore (Fig. 5). 

Install a new O-ring on the valve 
insert and install the insert into the 
front housing. 

Position a new O-ring into the rear 
housing bore and install the valve 
plate. 

Install a felt seal into the top of each 
housing. 

If the control button was removed, 
secure it to the plunger with the roll 
pin. 

Position the detent balls and springs 
into the housings and install the 
control button and plunger 
assembly. Install the housing 
attaching screws. 


AIR REGULATOR AND FILTER 
Disassembly 


l. 


With regulator in a vise with the in 
surface and end cap between jaws of 
vise, turn lock ring from regulator 
body. 


2. Slowly open vise and remove loose 
parts, consisting of spring plate, 
spring, shims and spring retainer 
(Fig. 6). 

3. Remove diaphragm from body. 

4. Remove snap ring, washer and 
piston spring from piston. 

5. Push piston out through air port. 

6. Remove seal from bore in body. 

Assembly 

1. Replace seal in bore in body. 

2. Replace piston, applying Lubriplate 
(Fig. 6). 

3. Replace piston spring, washer and 
snap ring on piston. 

4. Replace diaphragm in body. 

5. Replace the spring retainer, shims, 
spring and spring plate. 

6. Replace the lock ring on the 


regulator body. 


MAIN TRANSMISSION 


Disassembly 


Refer to Auxiliary Section for 


instructions on separating the main and 
auxiliary sections of the transmission. 


1. 


Remove right countershaft snap ring 
from rear bearing bore of case (Fig. 
7). Using soft bar and maul against 
rear of countershaft, move the 
assembly forward as far as possible 
until snap ring groove in front of 
bearing is exposed. If front bearing 
snap ring groove can not be exposed 
(due to variances in thickness of 
case), use punch between hub of 
countershaft drive gear and inner 
race of bearing to move the gear 
forward on shaft. 

Install snap ring in the exposed 
bearing snap ring groove. (Use snap 
ring which was removed from rear 
bearing bore.) Loosen the capscrews 
at the bearing retaining rings on 
auxiliary drive gear. This will allow 
movement to he rear of the 
countershaft and mainshaft 
assemblies. 

Using soft bar and maul against 
front of countershaft, move the 
countershaft assembly to the rear as 
far as possible. This will move front 
bearing forward on shaft. Using soft 
bar and maul against rear of 
countershaft, again move the 
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countershaft as far forward as 
possible to unseat front bearing from 
case bore. Use puller or pry bars to 
remove front bearing. 

Use curved soft bar and maul from 
inside case to move the rear 
countershaft bearing to the rear far 
enough to expose snap ring groove 
in rear bearing. Install snap ring in 
groove in rear bearing (same snap 
ring as used on front bearing), and 
use pullers or pry bars to remove 
countershaft rear bearing. 

Move the drive gear and shaft 
forward as far as possible. 

Remove the bearing retaining snap 
ring from groove in shaft. 

Hold shaft in position and tap the 
drive gear forward to unseat bearing 
from case. 

Use pullers or pry bars to complete 
removal of bearing. 

Remove the drive gear washer. 


. Remove the snap ring from groove 


in ID of drive gear. 


. Pull shaft forward and from splines 


of drive gear. 


. If necessary, remove bushing from 


pocket in clutch shaft. 


. Move the drive gear to the rear and 


against the 4th speed gear, engaging 
teeth of sliding clutch gear. 


. Remove capscrews and remove the 


two bearing retainer rings from case. 


. Remove the coupling snap ring from 


the groove in mainshaft (located in 
bore of auxiliary drive gear). 


. Tap against front of mainshaft to 


move the auxiliary drive gear 
bearing to the rear, exposing the 
bearing snap ring. 


. Use pry bars to remove the auxiliary 


drive gear assembly from case bore 
and from splines of mainshaft. 


. Remove snap ring from groove in 


auxiliary drive gear. 


.Press or use driver to remove 


bearing from auxiliary drive gear. 


. Use curved pry bar to walk bearing 


from idler bore in case. 


. Remove the rear idler washer and 


holder from bore. (If necessary, 
bend holder lugs and remove washer 
from holder.) 


. Remove reverse idler gear from case. 
. Remove the idler bearing from 


reverse idler gear. 


. Remove the front idler washer from 


case 


. Block the right countershaft to the 


right as far as possible and lift the 
mainshaft assembly from case. 


. Remove the drive gear and the 4th- 


5th sliding clutch from mainshaft. 


. Inside hub of the 4th speed gear, 


remove snap ring from groove in 
mainshaft (Fig. 8). 


28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 


37. 


38. 


Remove the 4th speed gear and 
washer. 

Remove the 3rd speed gear and 
washer. 

Remove the 2nd-3rd speed sliding 
clutch. 

Remove the long key from slot in 
mainshaft. 

Remove the 2nd speed gear and 
washer. 

Remove the 1st speed gear and 
washer. 

Remove the Ist-reverse sliding 
clutch. 

Remove the reverse gear and 
washer. 

Lift the right countershaft from 
case. 

Remove bearings from the left 
countershaft in the same manner in 
which bearings were removed from 
right countershaft. 

Lift the left countershaft from case. 
Both countershafts are 


disassembled in the same manner as 
construction is identical. 


39. 
40 


4l. 
42. 


43. 


45. 
46. 


47. 


Remove snap ring from front of 
countershaft (Fig. 9). 

Press the drive gear from shaft. 
Press the 4th speed gear from shaft. 
Using the rear face of the PTO gear 
as а base in press, press the 3rd 
speed gear, and the PTO -2nd speed 
gear cluster from shaft. If necessary, 
remove Woodruff key, long key and 
roll pin from shaft. 

Use curved pry bar to walk right 
reverse idler gear bearing from idler 
bore in case. 


. Remove the rear idler washer and 


holder from bore. If necessary, bend 
holder lugs and remove washer from 
holder. 

Remove the reverse idler gear from 
case. 

Remove the idler bearing from 
reverse idler gear. 

Remove the front idler washer from 
case. 


Assembly 


l. 


Install the small, flat right reverse- 
idler gear front washer on pin in 
lower right of case. 

Set reverse gear in position next to 
washer, long hub to the rear. 
Install needle bearing through rear 
bore and into hub of reverse gear. 
Place rear washer in holder if 
previously removed, oil slot down, 
and bend lugs to secure washer. 
Place washer and holder into reverse 
gear case bore, oil slots toward gear, 
holder flange to the rear. 

Install the auxiliary countershaft 
front bearing into the reverse gear 
case bore to hold the reverse idler 
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gear assembly in position. 
The front portion of the auxiliary 


countershaft is used as a journal for the 
reverse idler gear. 


Countershafts are identical and are 


assembled in the same manner. 


7. 


15. 


16. 


If previously removed, install roll 
pin, long key and Woodruff key in 
slots in countershaft (Fig. 10). 
Press the PTO -2nd speed gear 
cluster on countershaft, PTO gear 
to the front. 

Press the 3rd speed gear on shaft, 
long hub to the rear. 


. Press the 4th speed gear on shaft, 


long hub to the front. 


. Press drive gear on shaft, long hub to 


the rear. 


. Install snap ring in groove at front of 


shaft (Fig. 11). 


Оп the drive gear of each 


countershaft mark the gear tooth 
which is aligned with the keyway in 
shaft. This tooth will be stamped 
with an O (Fig. 12). 


. Place the left countershaft into 


position in case—do not install 
bearings. 

Place the right countershaft into 
position in case—do not install 
bearings. 

Place the mainshaft in vise with pilot 
end down. Keep keyway free for 
insertion of long key. 

Each mainshaft gear is held in 


position by locking the gear splined 
washer to the mainshaft with key. There 
is one splined washer for each gear. 
Splined washers for the reverse, Ist, 2nd, 
and 3rd speed gears are identical; the 
4th speed gear splined washer is of 
smaller diameter. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


Install the second speed gear washer 
at second speed gear location, 
inserting key from bottom to lock 
washer in position. 

Install the second speed gear оп 
splined washer, clutching teeth 
down. 

Install the first speed gear on shaft 
and against second speed gear, 
clutching teeth up. 

Insert splined washer in hub of first 
speed gear. Align washer with 
mainshaft splines and move key up 
to lock washer in position. 

Install the Ist-reverse sliding clutch, 
aligning slot in clutch with key. 
Install the reverse gear splined 
washer, align keyway and lock with 
key. 

Reposition assembly in vise with the 
pilot end up. 

Install the 2nd-3rd speed sliding 
clutch, aligning keyway in sliding 
clutch with key in shaft. 

Install the 3rd speed gear splined 
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26. 


27. 


28. 


29. 


30. 


31. 


washer; lift key to install washer 
under pin in key to lock in position. 
Install the 3rd speed gear on 
mainshaft, fitting gear splines on 
those of washer (Fig. 13). 

Install the 4th speed gear on 
mainshaft (clutching teeth up) and 
against 3rd speed gear. 

Install the 4th speed gear splined 
washer on mainshaft and in hub of 
4th speed gear. 

Install snap ring in groove in 
mainshaft which will hold the 4th 
speed gear in position on shaft. 
Install the 4th-5th speed sliding 
clutch on mainshaft, place in 
engagement with 4th speed gear. 
Mark timing teeth on drive gear (5th 
speed gear). 

Mark two adjacent teeth on drive 


gear. Mark the two adjacent teeth on 
drive gear which are directly opposite 
the first set marked, There should be the 
same number of teeth between markings 
on each side of gear. 


32. 


33. 


34. 


35. 


42. 


43. 


45. 


Install the drive gear on mainshaft 
and against the 4th speed gear, snap 
ring groove in drive gear to the front. 
Remove the assembly from vise and 
install the reverse gear on rear of 
mainshaft, engaging splines of gear 
with those of splined washer on 
mainshaft. 

Move both countershafts toward 
case wall as far as possible. 

Place the mainshaft assembly in 
position in case; block under front of 
mainshaft to center in front bore of 
case. 


. Press bearing on auxiliary drive 


gear, snap ring towards gear. 


. Install bearing retaining snap ring in 


groove of auxiliary drive gear 
shoulder. 


. Center mainshaft in rear bore of case 


and install auxiliary drive gear on 
splines of mainshaft. 


. Seat auxiliary drive gear bearing in 


rear bore of case. 


. In hub of auxiliary drive gear, install 


the coupling snap ring in groove in 
mainshaft. 


. Install the two bearing retainer 


plates on case. 

Attach both upper and lower plates, 
using a double locking lug for each 
plate. Tighten capscrews securely 
and secure by bending locking lugs. 
If previously removed, install 
bushing in pocket of clutch shaft; 
install flush with shaft, making sure 
that oil hole in shaft is not plugged. 


. Install the clutch shaft in splines of 


drive gear, moving gear forward 
against inside wall of case. 

Install ring in groove in LD. of drive 
gear. 


46. 
47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


Install the drive gear spacer on shaft. 
Install the drive gear bearing on 
shaft and into case bore. 

Install bearing retaining snap ring in 
groove in clutch shaft, taper to the 
outside. 

Place the left countershaft into mesh 
with mainshaft gears, placing the 
marked timing tooth on 
countershaft drive gear into proper 
mesh with the two marked timing 
teeth on main drive gear. 

Hold left countershaft in position 
and install front and rear bearings. 
Center rear of left countershaft in 
rear bore of case with wood block. 
Partially install front bearing on 
countershaft and in case bore. 
Partially install rear bearing on 
countershaft and in case bore. Use 
flanged bearing driver to complete 
seating both front and rear bearings. 
Install snap ring in groove in rear 
bore of case. 

Place the right countershaft into 
mesh with mainshaft gears, placing 
the marked timing tooth on 
countershaft drive gear into proper 
mesh with the two marked timing 
teeth on main drive gear (Fig. 14). 
Hold right countershaft in position 
and install front and rear bearings in 
the same manner as installed on left 
countershaft. 

Install snap ring in groove in rear 
bore of case. 


. Install the left reverse-idler gear 


front washer on pin in upper left of 
case 


Я Install needle bearing in hub of 


reverse-idler gear. 


. Set reverse-idler gear in position, 


long hub to the rear. 


. Place rear washer in holder if 


previously removed, oil slot down, 
and bend lugs to secure washer. 


. Place washer and holder into reverse 


gear case bore, oil slots toward gear, 
holder flange to the rear. 

Install the auxiliary countershaft 
front bearing into the reverse-gear 
case bore to hold the reverse idler 
gear assembly in position. 

The front portion of the auxiliary 


countershaft is used as a journal for the 
reverse idler gear. 


MAIN TRANSMISSION SUB- 
ASSEMBLIES 


SHIFTING BAR HOUSING 


Disassembly 


l. 


2. 


Remove the shifting bar housing 
from the transmission. 

Remove the two capscrews retaining 
the tension spring cover and remove 


the cover from the housing. 

Tilt the housing and remove the 
tension springs and balls from the 
bores in the top of the housing. 
Set the housing in a vise with the 
plunger side up. 

Cut the lock wires and remove the 
lock screws from each shifter shaft 
prior to its removal. 

Move the top and center shifter 
shafts to the rear and out of the 
housing. Remove the shifting fork 
from each shaft. As the neutral 
detent in the center shaft clears the 
housing boss, remove the interlock 
pin (Fig. 15). 

Remove the actuating plunger from 
the bore in the housing. 

Move the lower shifter shaft to the 
rear and out of the housing. Remove 
the shifting fork from the shaft. Do 
not lose the interlock balls as the 
lower shaft is removed. 


Assembly 


Install the shifter shaft through the 


rear bores of the housing with the 
neutral detent notches to the rear. Keep 
the shafts in the neutral position when 
installed. 


l. 


2. 


Place the housing in a vise with the 
plunger side up. 

Install the first and reverse-speed 
shifter shaft in the bottom bore and 
through the shifting fork. Install the 
set screw and secure with lock wire. 
Install the actuating plunger in the 
front opening of the housing and a 
three-quarter inch interlock ball in 
the rear opening. 

Position the second and third-speed 
shifter shaft in the center bore and 
through the shift block and fork. Be 
sure to install the interlock pin in 
the bore at the neutral notch (Fig. 
15). Install the set screws and secure 
with lock wire. Keep the shifter 
shaft so that the interlock pin 
remains in a vertical position during 
the completion of the assembly. 
Rotating the shaft will cause the 
interlock pin to jam into the tension 
spring bores, 

Install a three-quarter inch ball in 
the rear opening of the housing. 
Position the fourth and fifth-speed 
shifter shaft in the upper bore and 
through the shifting block and fork. 
Install the set screws and secure 
with lock wire. 

Remove the gear shift housing from 
the vise and place it on a work 
bench. Install the three detent balls 
and springs into the top of the 
housing. 
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AUXILIARY TRANSMISSION 


SEPARATION OF MAIN AND 
AUXILIARY SECTIONS 


l. 


2. 


10. 


И. 


13. 


14. 


Disconnect the two nylon air lines at 
air valve on transmission. 

Remove the gear shift lever housing 
lever and control valve as a unit by 
turning out the four attaching 
capscrews. 

Disconnect and remove the air line, 
including clamp, between the air 
valve and air regulator. 

Remove street ell and reducer from 
regulator if necessary. 

Remove capscrews and remove the 
air regulator and filter assembly. 
Remove the two air lines between 
the air valve and air cylinder in 
auxiliary. 

Remove the four capscrews and 
remove the air valve from 
transmission. ІҒ necessary, remove 
fittings from air valve. 

Remove the actuating spring and 
pin from bore in transmission. 
Remove the attaching capscrews 
and lift the gear shift lever housing 
or remove control housing from the 
shift bar housing. 

Remove the attaching capscrews, jar 
to break gasket seal and lift the 
shifting bar housing from 
transmission. 

Lock the transmission by engaging 
two speeds with the mainshaft 
sliding clutch gears. Remove elastic 
stop nut from output shaft. Pull 
flange or yoke straight to the rear 
and off shaft. 


. Remove capscrews that attach main 


and auxiliary sections. Insert puller 
screws in auxiliary housing flange. 
Tighten puller screws evenly to 
move auxiliary section straight to 
the rear and from front section (Fig. 
16). 

Remove the clutch release 
mechanism if so equipped. Turn 
nuts from the six studs and turn out 
the two bolts which attach clutch 
housing to case. Break gasket seal 
and remove clutch housing from 
case. 

Remove capscrews and remove the 
front gear cover. (Tap against drive 
gear from inside case to break gasket 
seal). 


JOINING OF MAIN AND AUXILIARY 


SECTIONS 

1. Install the drive gear bearing cover. 

2. Install the clutch housing, attaching 
securely with the six nuts and two 
bolts. 

3. If so equipped, install the clutch 


release mechanism. 


The two reverse gears, including the 


washers, must be in perfect alignment 
with center of case bores as the front of 
the auxiliary countershafts must be 
inserted in these parts during auxiliary 
installation. А heavy grease or 
Lubriplate will help hold washers in 
place. Also check rear of front section to 
make sure all snap rings have been 
installed. 


4. 


Install auxiliary section on front 
section, aligning auxiliary section on 
dowel pins and the extended portion 
of auxiliary countershafts with 
reverse idler gears. It may make 
assembly easier if someone slowly 
rotates clutch shaft during 
installation. 

The auxiliary can also be installed 


with front section in a vertical position. 
Place clutch housing on blocks and use 
chain hoist to lower auxiliary section 
into position. 


5. 
6. 


10. 


11. 


12. 


13. 


14. 
15. 


16. 


Secure the auxiliary with attaching 
capscrews. 

Lock transmission by engaging two 
gears with the mainshaft sliding 
clutches. 

Make sure the speedometer gear 
washer and the speedometer gear or 
replacement spacer are installed on 
tailshaft. 

Install the companion flange on 
splines of tailshaft. Install the 
companion flange nut. Tighten 
securely, using the correct torque 
rating. 

Make sure the shift bars are in the 
neutral position. Place the sliding 
clutches on the mainshaft in the 
neutral position. 

Install the shifting bar housing on 
transmission, fitting yokes into yoke 
slots of corresponding clutch gears. 
Install the attaching capscrews, 
tighten securely. 

Make sure the shifting notches on 
bars in the shifting bar housing are 
aligned in the neutral position. 
Install the gear shift lever housing 
on shifting bar housing, fitting lower 
end of lever into notches in shifting 
block and yokes. 

Install attaching capscrews, except 
capscrew at left-rear corner as this is 
used to secure air line. 

If previously removed, install 
fittings on air valve. 

Install the actuating pin and spring 
in bore in transmission. 

Make sure the alignment sleeve is 
installed in air valve. 

Before installing alignment sleeve, 


check bore in air valve to make sure the 
piston is either in a forward or rear 
position. Piston can be moved with air 
or pencil. 


17. 


Install the air valve on transmission, 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


tighten capscrews evenly and 
securely. Actuating plunger in case 
fits into alignment sleeve in air valve. 
Install fittings in shift cylinder, if 
previously removed. This consists of 
two 90 degree street ells. 

Install the high range air line 
between the air port in the rear cover 
of the air cylinder and the side rear 
port of the air valve. 

Install the low range air line from air 
port in top of cylinder to the side air 
port in air valve. This is the side port 
which is towards the front of the 
transmission and constant supply of 
air valve. 

Tighten the hexagonal nut on 
regulator to secure regulator to 
bracket, exhaust port away from 
transmission. 

Tighten the two capscrews which 
attach the bracket to filter. 

If previously removed, install 
bushing and 90 degree street ell in 
output port of air regulator. Street 
ell faces toward the gear shift lever 
housing when assembly is installed. 
Install the air regulator and filter 
assembly on mounting surface on 
left side of transmission, tighten 
capscrews securely. 

Install air line between output port 
of air regulator and the tee in supply 
port of air valve. Fasten hose with 
clamp at left-rear capscrews location 
on gear shift lever housing. 
Replace the gear shift lever housing 
lever and control valve. Tighten the 
four attaching capscrews. 

Install the black nylon air line from 
the OUT port of control valve to the 
air port in hexagonal end cap of air 
valve. 

Install the white nylon air line from 
the IN port of control valve to the 
tee in supply port of air valve. 


DISASSEMBLY OF AUXILIARY 
SECTION 


l. 


2. 


3. 


4. 


Use pullers to remove bearing from 
front of tailshaft. 

Turn out capscrews and remove the 
rear bearing cover. 

If necessary, remove the rear seal 
from cover. 

Remove the speedometer gear or 
replacement spacer from tailshaft. 
Remove the speedometer gear 
washer. 

Remove inside housing, use long 
punch to move outer races of 
countershaft rear bearings to the 
Tear; move races approximately one- 
half inch (Fig. 17). 

Pull the countershafts forward and 
out of housing. 

Pull bearing inner race from rear of 
countershaft (Fig. 18). 
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9. Remove snap ring from groove in 
front of shaft. 

10. Press the drive gear forward and 
from shaft. If necessary, remove key 
from countershaft. 

11. Remove capscrews and remove the 
air cylinder cover. 

12. Remove the nut and lock washer 
from air cylinder piston shaft. 

13. Use air to remove piston (Fig. 19). 

14. If necessary, remove O-ring from 
OD of piston. 

15. Remove the copper seal from shaft. 

16. Move the synchronizer assembly, 
shift yoke, and piston shaft forward 
and out of housing as a complete 
assembly. 

17. Remove the shaft and yoke from 
synchronizer assembly. 

18. Cut lock wire, turn out the two lock 
screws and remove yoke from shaft. 

19. Place the larger low range 
synchronizer ring on bench. 

20. Turn and pull upward to remove the 
high range synchronizer from pins 
(Fig. 20). 

There are three springs located in 
housing of high range synchronizer 
which will be released as high range 
synchronizer is removed from pins. 

21. Remove the sliding clutch from low 
range synchronizer pins. 

22. Remove the dust seal, and air port 
extension from top of housing (Fig. 
21). 

23. Remove air cylinder from housing. 

24. Remove O-ring from small bore in 
cylinder, if necessary. 

25. Drive or press against rear of 
tailshaft to move low speed gear and 
tailshaft assembly forward and from 
rear bearing (Fig. 22). 

26. Remove the rear washer and the low 
speed gear from rear of shaft. 

27. Remove spline washer from hub of 
low speed gear. 

28. Move the mainshaft rear bearing to 
the rear and out of housing. 

29. Use bearing driver to remove the 
countershaft rear bearings from 
housing. 


ASSEMBLY OF AUXILIARY SECTION 


l. Make sure magnetic cleaner is 
installed in recess in auxiliary case. 

2. Mark timing teeth on the low speed 
gear. 

Mark any two adjacent gear teeth 
on low speed gear. Then, mark the two 
adjacent teeth which are directly 
opposite the first set marked. There 
should be the same number of teeth 
between the markings on each side of 
the gear. 

3. Place splined spacer in hub of low 
speed gear, shoulder toward rear. 

4. Install the low speed gear and spacer 
over rear of shaft and against 
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FIG. 5 Range Shift Control Valve—Disassembled 
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12. 


13. 


front. 

Install the low speed gear rear 
washer on shaft and against gear, 
chamfer to the rear. 

Set the tailshaft with the forward 
end down and place auxiliary 
housing over rear of shaft so that 
shaft extends through rear bore. 
Seat mainshaft rear bearing securely 
on shaft and in bore. 

Install O-ring in slot in small bore in 
range shift air cylinder. 

Install cylinder in housing with 
small bore in cylinder aligned with 
air port in top of auxiliary. 


. Install dust cover and air port 


extension through housing and into 
bore of air cylinder. 


. Place the shifting yoke on piston 


shaft, fork towards thread end. 
Align slots in shaft with bores in 
yoke hub and install the two lock 
Screws. Secure with safety wire. 
Place yoke in slot of sliding clutch; 
thread end of piston shaft is towards 
the larger low range synchronizer. 


. Place the entire assembly into 


auxiliary housing, threading splined 
sliding clutch on tailshaft and 
inserting piston shaft through 
cylinder bore. 


. Install copper seal on thread end of 


piston shaft. 


. Install O-ring on OD of piston. 
. Install piston on shaft and against 


copper washer, flat side of piston 
out. 


. Install lock washer and nut on shaft 


to secure piston. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


Tighten the four capscrews securely. 


.Place the larger low range 


synchronizer ring face down on 
bench with pins up. 


. Place the sliding clutch, recessed 


side up, on pins of low range 
synchronizer. 

Install the three springs in bores in 
high range synchronizer ring (Fig. 
23). 

Place the high range synchronizer 
ring over pins of the low speed 
synchronizer ring, seating springs 
against pins. 

Apply pressure to high range 
synchronizer ring to compress 
springs and seat pins of low range 
synchronizer fully into bores of high 
range synchronizer ring. 

If previously removed, install keys in 
keyways in countershafts. 

Press drive gear on each 
countershaft, long hub to the rear. 

Install snap ring in front of each 
countershaft. 

Install bearing inner race on rear of 
each countershaft. 

To mark countershaft gear teeth for 
timing: Mark the tooth on the 
countershaft low speed gear which is 
aligned with the keyway in drive 
gear. This gear tooth will be stamped 
with an O (Fig. 24). 

Seat the outer races of the 
countershaft rear bearings only 
partially in bores, just far enough to 
stay in place. 

Place countershafts into position in 
auxiliary housing, inserting inner 


33. 


34. 


Install the speedometer gear rear 
washer on tailshaft and against 
bearing, chamfered ID towards 
bearing, and install the speedometer 
gear or replacement spacer on shaft 
and against washer. If previously 
removed, install oil seal in rear 
bearing cover, lip of seal to the rear. 
Install the rear bearing cover with 
the speedometer bore up and to the 
left, tighten capscrews securely. 
Install bearing on front of tailshaft. 
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FIG. 14 Meshing Countershafts and 
Low Speed Gear 
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FIG. 12 Marking Timing Tooth on 
Countershaft Drive Gear 
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AUXILIARY 


LOW SPEED gf 
GEAR 
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FIG. 22 Removing Low Speed Gear 
and Tailshaft 


FIG. 21 Removing Air Port 
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FIG. 23 Installing Synchronizer 
Springs 
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SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PTS) 
Transmission- Fuller RT-510 [ uw БЕН” | 
SAE50 Engine Ой (ESE-M2C39-A) о [| w | 


TORQUE LIMITS-FULLER RT-610 


(Ft-Lb) 
15-20 
Ан Filter to Case 3/8-16 x 3/4 20-25 
PTO Cover, Right (used with oil filter) 12-15 


Bearing Retainer 3/8-16 x 1 


Rear Bearing Cover 3/8-16 x 1 

Front Bearing Cover, Top 3/8-16 x 1-1/4 
Front Bearing Cover, Bottom 3/8-16 x 1-1/4 
Air Cylinder Cover 3/8-16 x 1-1/2 


3/8-16 x 1-1/4 
3/816 x 1-1/4 
3/8-16 x 1-1/4 
3/8-16 x 1-1/4 


Shift Lever Housing 
Tension Spring Cover 
Auxiliary to Transmission 
Shift Bar Housing 


Rear Bearing Cover 3/8-16 x 2-3/4 
PTO Cover, Bottom 716-14 x 1-1/4 
Clutch Housing to Case 1/2-13 x 1-1/4 
NUTS 
Torque 
Location (Ft-Lb) 
Clutch Housing Studs 5/8-18 170-180 


5/8-18 
1/2-20 
1.1/2 -18 


170-180 
60-70 
400-450 


Rear Support Studs 
Air Piston 
Output shaft 
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PART 16-61 Fuller RT and RTO 910 Ten Speed 
Transmission 


Applies To L-, LN, LT-, LNT-, LTS-, W-, WT-9000 


COMPONENT INDEX 
AIR SHIFT CONTROLS 
Air Valve 
Disassembly and Assembly 
Removal and Installation 
Master Control Valve 
Disassembly and Assembly 
Removal and Installation 
AUXILIARY SECTION 
Disassembly and Assembly 
Removal and Installation 


AUXILIARY SECTION SUB-ASSEMBLIES 


Countershaft 
Disassembly and Assembly 
Output Shaft 
Disassembly and Assembly 
Synchronizer 
Disassembly and Assembly 
GEAR SHIFT LINKAGE 
Adjustment —W-Series 


DESCRIPTION 


TRANSMISSION 


Models RT and RTO-910 consists of 
two sections; a five-speed transmission 
with closely spaced ratios, and a two- 
speed auxiliary with wider spaced ratios. 


COMPONENT INDEX 


MAIN TRANSMISSION 


Description 


Disassembly and Assembly 


Removal and Installation 
MAIN TRANSMISSION SUB-ASSEMBLIES 


Countershafts 


Disassembly and Assembly 


Drive Gear 


Disassembly and Assembly 


Gear Shift Housing 


Disassembly and Assembly 
Removal and Installation 


Mainshaft 


Disassembly and Assembly 
Shifting Bar Housing 
Disassembly and Assembly 
Removal and Installation 
SPECIFICATIONS 


Both models are a twin countershaft 
design, which splits torque equally 
between the two shafts, providing a high 
torque capacity to weight ratio. Because 
of torque splitting, each gear set carries 
only half the load, greatly reducing the 


face width of each gear. The mainshaft 
gears when not engaged float between 
the countershaft gears, eliminating the 
need for gear sleeves and bushings. All 
gears are in constant mesh and have 
spur type teeth (Fig. 1). 


er ЕЕаЕФЪ 


ADJUSTMENTS 


GEAR SHIFT LINKAGE—W- 
SERIES 


1. Place the gear shift lever in the 
neutral position. 

2. Loosen the bolts on the shift rod 
turnbuckle (Fig. 2). Then, rotate the 
turnbuckle until the rear of the shift 


knob is located 10 to 10 1/2 inches 
from the front face of the instrument 
panel. Torque the lower turnbuckle 
bolt. 

3. While holding the rear cross-shaft 
lever in the extreme right position, 
move the gear shift lever (in neutral) 
until the outside edge of the shift 


knob is 2 29/32-3 13/32 inches from 
the console edge. Torque the upper 
turnbuckle bolt. 


4. Check the operation of the gear shift 


lever in all positions and readjust if 
necessary. 
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FIG. 2 Gear Shift Linkage Adjustments—W-Series 
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REMOVAL AND INSTALLATION 


+ 


TRANSMISSION ASSEMBLY 
REMOVAL 


1. Bleed the air reservoir and 
disconnect the air line at the rear of 
the transmission. 

2. Disconnect the drive shaft at the 
transmission compantion flange. 

3. Disconnect the speedometer cable at 
the transmission. 

4. After cleaning the area around the 
cross-shaft housing, remove the 
housing and tie it out of the way. 
Cover the opening in the gear shift 
housing to prevent the entry of dirt. 

5. Remove the shift control cable, 
speedometer cable and fuel line 
retaining clamps. 

6. Disconnect the nylon cables at the 
air valve and shift cylinder. 

7. Disconnect the clutch linkage at the 
clutch release arm. 

8. Remove all but two of the clutch 
housing attaching bolts at the 
engine. Remove the dust cover from 
the bottom of the clutch housing. 

9. Position a jack under the 
transmission, and raise the 
transmission slightly to relieve 


pressure at the side rail mounting 
brackets. 

10. Remove the bolts that attach the 
transmission support to the frame 
side rail brackets (Fig. 3). After 
removing the lock wire, remove the 
transmission support-to- 
transmission case bolts, washers, 
insulators, and spacers and remove 
the support. 

11. Attach a chain hoist to the 
transmission if working on a W- 
Series truck. 

12. After removing the remaining clutch 
housing attaching bolts, pull the 
transmission rearward to clear the 
input shaft. 

13. Raise the truck to provide clearance 
in removing the transmission. Install 
safety stands, and then remove the 
transmission from under the truck. 
On a W-Series truck, the 
transmission must be lifted out 
rather than lowered. 


INSTALLATION 


1. Place the transmission on a 
transmission jack (or chain hoist) 
and position the transmission input 


—=———qockwiRE 
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FIG. 3 Transmission Rear Support 
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shaft in the clutch discs. As the 
input shaft enters the clutch, rotate 
the clutch release yoke so that the 
release yoke fingers contact the 
release bearing in their proper 
position. Be sure to position the 
clutch release bearing with the flat 
section on top. 

Install the clutch housing attaching 
bolts and torque them to 
specifications. Install the clutch 
housing dust cover. 

If working on a W-Series truck, 
support the transmission with a jack 
and remove the hoist chains. 
Position the transmission support to 
the frame side rail brackets and 
install the attaching bolts (Fig. 3). 
Install the support-to-transmission 
case bolts, washers, insulators, and 
spacers. Torque the bolts to 
specifications and secure them with 
lock wire. Remove the jack. 
Connect the clutch linkage to the 
clutch release arm. 

Connect the nylon cables to the air 
valve and shift cylinder. Connect the 
speedometer cable and install the 
retaining clamps. 
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л 


Install the shift control cable апа 
fuel line retaining clamps. 

Install the cross-shaft housing, and 
torque the mounting bolts to 


10. 


11. 


specifications. 

Connect the drive shaft and torque 
the bolts to specifications. 

Lower the truck to the floor. Start 


the engine to build up air pressure, 
and check for leaks. 


DISASSEMBLY AND ASSEMBLY 


AIR SHIFT CONTROLS 


AIR VALVE 
Disassembly 


1» 


2, 


11. 


12. 


Remove the floor mat and (һе floor 
plate. 

Place the gear shift lever in the 
neutral position. Drain the air from 
the system. 

Disconnect the air line leading from 
the regulator to the fitting on the air 
valve (Fig. 4). 

Disconnect the two air cylinder lines 
from the air valve. 

Disconnect the two nylon air lines 
from the air valve. 

Remove the air valve attaching bolts 
and remove the valve gasket, and the 
alignment sleeve (Fig. 5). 
Thoroughly clean the valve in 
cleaning solvent and dry it with 
compressed air. 

Remove all air line fittings and the 
vent from the valve. 

Remove the two screws securing the 
side cap to the valve body and 
remove the cap (Fig. 5). 


. Remove the valve insert and spring 


from the piston. Remove the O-ring 
from the valve insert. 

Remove the end cap and piston from 
the valve body. Remove the two O- 
rings from the piston. 

Remove the nylon plug from the 
piston and remove the O-ring from 
the plug. 


Assembly 


l. 


л 


Use all new О-гїпр апа lubricate 
them with a thin film of vaseline 
before installing them. 

Install O-rings on the piston and 
nylon plug. Install the plug in the 
piston (Fig. 5). 

Insert the piston in the valve body 
and install the end cap. Tighten the 
cap securely. 

Install the spring into the piston. 
Install an O-ring on the valve insert 
and install it in the piston. 

Secure the side cap to the valve body 
with the attaching screws and lock 
washers. Tighten the screws 
securely. 


AIR VALVE 


Т 
3 


FIG. 4 Transmission Air System 


10. 


11. 
. Secure the body to the transmission 


Coat the fittings with sealer and 
install them in their respective ports. 
Install the vent in the body. 

Place the gear shift lever in the 
neutral position. The lever must 
remain in this position until air 
pressure has been admitted to the 
system. 

Apply air pressure to the front port 
of the air valve to move the pistons 
to the rear. Failure to comply with 
these two steps may result in damage 
to the valve. 

Position the alignment sleeve in the 
valve body. 

Place a new gasket on the body. 


with the attaching screws and lock 
washers. Tighten the screws to 
specification. 


| Ё 
| 
ТО CONTROL VALVE 


REGULATOR 


FILTER 


C1646-C 


13. Connect all air lines to the valve as 


shown in Fig. 4. 


MASTER CONTROL VALVE 


Disassembly 

1. Drain the air from the system. 

2. Disconnect the two nylon lines from 
the fittings. 

3. Loosen the attaching clamp and 
remove the master control valve 
from the gear shift lever. 

4. Place the control valve with the rear 
housing (outlet side) on a bench, and 
remove the front and rear housing 
attaching bolts. 

5. Remove the control button and 
plunger assembly (Fig. 6). 

6. Remove the detent balls, springs, 


and felt seals from the valve 
housings. 
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10. 


Remove the valve plate апа O-ring 
from the rear housing. 

Lift the valve insert from the front 
housing, and remove the O-ring. 
Remove the wave washer installed 
under the valve insert. 

If necessary, drive the roll pin from 
the button with a punch then 
remove the control button from the 
plunger. 


Assembly 


1. 


2. 


Insert the wave washer in the front 
housing bore (Fig. 6). 

Install a new O-ring on the valve 
insert and install the insert into the 
front housing. 

Position a new O-ring into the rear 
housing bore and install the valve 
plate. 

Install a felt seal into the top of each 
housing. 

If the control button was removed, 
secure it to the plunger with the roll 
pin. 

Position the detent balls and springs 
into the housings and install the 
control button and plunger 
assembly, install the housing 
attaching screws. 

Secure the control valve to the gear 
shift lever with the attaching clamp. 
Make sure that the control valve 
button is six inches below the top 
surface of the gear shift knob when 
the button is pulled out. Tighten the 
clamp. 

Connect the white nylon air line to 
the inlet port (right side) of the 
master control valve. 

Connect the black nylon air line to 
the outlet port (left side). 


MAIN TRANSMISSION 


Refer to Auxiliary Section for 


instructions on separating the main and 
auxiliary sections of the transmission. 


DISASSEMBLY 


1. 


2. 
3. 


Remove the snap ring from the 
inside of the auxiliary drive gear. 
Remove the spacer from the bore of 
the auxiliary drive gear. 

Remove the rear mainshaft coupling 
snap ring. 

Cut the lock wire and remove the 
bolts that attach the bearing retainer 
ring to the case. Insert three puller 
screws in the tapped holes of the 
retainer ring and tighten the bolts 
evenly and alternately to pull the 
assembly from the case (Fig. 7). 
Remove snap ring from shoulder of 
auxiliary drive gear. Then, press or 
drive the bearing retainer ring and 
the bearing from the gear. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


Move the mainshaft reverse gear to 
the rear as far as possible and 
remove the reverse gear snap ring. 
Then, move the reverse gear forward 
and against the low-speed gear and 
into engagement with the sliding 
clutch gear. Remove the snap ring 
and the reverse gear splined spacer 
from the mainshaft. 

Working from inside the case, 
remove the left reverse idler shaft 
nut and washer. 

Remove the plug (Fig. 8) from the 
reverse idler shaft bore. Using an 
impact puller, remove the reverse 
idler gear shaft. Remove the thrust 
washer, gear, and cup. 

If necessary, remove the bearing 
inner race from the reverse idler 
shaft, and the bearing from the bore 
of the reverse idler gear (Fig. 8). If 
necessary, remove the bearing from 
the bore in case. 

Move the mainshaft assembly to the 
rear as far as possible to separate the 
mainshaft gears from the 
countershaft gears. Tilt the front of 
the mainshaft and lift it from the 
case. 

Cut the lock wire and remove the 
bolts that attach the bearing retainer 
to the front of the countershaft (Fig. 
9). Remove the snap ring from the 
rear of the countershaft. 

Using a mallet and a soft drift, drive 
the countershaft to the rear as far as 
it will go. This will partially unseat 
the front bearing from the shaft and 
the rear bearing from the case bore. 
Using a suitable puller, remove the 
countershaft rear bearing from the 
shaft and case bore. 

Move the countershaft forward until 
the front bearing is clear of the case. 
Then, pull the front bearing from the 
shaft. 

Remove the left countershaft 
bearings in the same manner. 
Remove the input shaft bearing 
retainer attaching bolts. 

Working from inside the case tap the 
input shaft forward and remove the 
bearing retainer. Remove the snap 
ring from the input shaft bearing. 
Move the input shaft assembly to the 
rear and remove it from the case. 
Move the front of the right 
countershaft toward the center of 
the case and, at the same time, lift it 
from the case. 

Remove the left countershaft in the 
same manner. 

Working from inside the case, 
remove the right reverse idler shaft 
nut and washer. 

Remove the plug (Fig. 8) from the 
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reverse idler shaft bore. Using an 
impact puller, remove the reverse 
idler gear shaft. Remove the thrust 
washer and gear. 

If necessary, remove the inner 
bearing race from the reverse idler 
shaft, and the bearing from the base 
of the reverse idler gear (Fig. 8). If 
necessary, remove bearing from case 
bore. 


ASSEMBLY 


1. 


2. 


10. 


11. 


12. 


Install the plug іп the right reverse 
idler shaft. 

Install the needle bearings in the 
bore of the reverse idler gear if they 
were removed. 

Install the bearing inner race on the 
reverse idler shaft if it was 
previously removed. 

Insert the threaded end of the idler 
shaft through the right wall of the 
case. As the shaft is moved forward, 
install the reverse idler gear and 
thrust washer. Be sure the needle 
bearings in the gear are seated 
evenly on the shaft inner race before 
moving the shaft forward. The 
thrust washer should be positioned 
between the gear and the boss, with 
the slot toward the gear (Fig. 10). 
Position the washer over the 
threaded end of the shaft, and secure 
it with the elastic stop nut. 

To install and time the countershaft 
assemblies, mark the drive gear 
tooth that aligns with the keyway of 
each countershaft. This tooth will be 
stamped with an O. 

Position the left and right 
countershaft assemblies into the 
case. Make sure the left 
countershaft assembly has the larger 
47-tooth PTO gear. 

Mark any two adjacent gear teeth on 
the input shaft drive gear. Then, 
mark two adjacent teeth which are 
directly opposite the first set 
marked. 

Install the input shaft through the 
front bore from inside the case. 
Move the shaft as far forward as 
possible and install the snap ring on 
the input shaft bearing. 

Using a wood block, center the front 
of the left countershaft in the case 
bore. Then, mesh the marked tooth 
on the left countershaft drive gear 
with the two teeth marked on the 
input shaft main drive gear (Fig. 11). 
With the countershaft as far to the 
rear as possible, install the rear 
bearing on the shaft and into the 
case bore. 

Remove the wood block and install 
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13. 


14. 


13. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


the front bearing on the countershaft 
into the case bore. 

Install the snap ring on the rear of 
the countershaft. 

Position the bearing retainer plate 
on the front of the countershaft and 
secure with the attaching bolts and 
lock wire. 

After installing the left countershaft 
assembly in the case, install the right 
countershaft in the same manner. 
Position the input shaft bearing 
retainer to the case and secure with 
the attaching bolts. 

Lower the mainshaft assembly into 
the case. Place a bar across the top 
of the case and install a support wire 
under the forward sliding clutch 
gear (Fig. 12). 

Align the mainshaft assembly, 
making sure that the mainshaft 
Bears and the corresponding gears 
on the countershafts are properly 
engaged, and that the quill bearing is 
seated in the pocket of the main 
drive gear (Fig. 12). Remove the 
support wire and bar. Keep the 
mainshaft assembly in the forward 
position during the installation of 
the left reverse idler gear so that the 
gears will not slip out of mesh. 
Install the plug in the left reverse 
idler shaft. 

Install the needle bearings in the 
bore of the reverse idler gear if they 
were removed. 

Install the bearing inner race on the 
reverse idler shaft if it was 
previously removed. 

Insert the threaded end of the idler 
shaft through the left wall of the 
case. As the shaft is moved forward, 
install the reverse idler gear and 
thrust washer. Be sure the needle 
bearings in the gear are seated 
evenly on the shaft inner race before 
moving the shaft forward. The 
thrust washer should be positioned 
between the gear and the boss, with 
the slot toward the gear. 

Install the washer over the threaded 
end of the shaft, and secure it with 
the elastic stop nut. 

Move the mainshaft reverse gear to 
the rear so that it engages the reverse 
idler gears. Then, install the reverse 
gear spacer (flat side inward) into 
the hub of the reverse gear. Install 
the reverse gear snap ring. 

If the auxiliary drive gear was 
disassembled, place the bearing 
retainer on the gear and press the 
bearing into place. Install snap ring. 
Position the auxiliary drive gear 
assembly into the rear case bore, 
align gap in auxiliary drive gear with 


27. 


28. 


29. 


key in mainshaft, and install the 
attaching bolts. Wire the bolts in 
groups of three. 

Pull the mainshaft as far to the rear 
as possible and install the mainshaft 
rear snap ring. 

Place the spacer in the bore of the 
auxiliary drive gear, and install the 
snap ring. 

Install the auxiliary countershaft 
front bearings into the reverse idler 
shaft bores. 


MAIN TRANSMISSION SUB- 
ASSEMBLIES 


MAINSHAFT 
Disassembly 


1. 


6. 


Remove the fourth-fifth-speed 
sliding clutch gear from the 
mainshaft. 

Remove the mainshaft reverse speed 
gear. 

Remove the long key located 
between the splines of the mainshaft. 
Remove the reverse gear washer and 
remove the first-reverse sliding 
clutch gear. Remove the remaining 
washers, spacers, and gears from the 
shaft. When removing washers, 
spacers, and gears, note their 
location to facilitate the reassembly 
of the mainshaft. Keep washers and 
spacers with the gear from which 
they were removed; there is one 
spacer and one washer from each 
gear. 

If the quill bearing is to be removed, 
remove the snap ring and pull the 
bearing from the quill. 

If necessary, remove the snap rings 
from each mainshaft gear. 


Assembly 


1. 


Except for the reverse gear, install a 
snap ring in each mainshaft gear if it 
was removed (Fig. 13). 

Position the mainshaft in a vise, with 
the front end up. 

Install the reverse gear washer (flat 
side down) in the fifth groove from 
the top of the mainshaft. 

From the bottom, install the long 
key in the keyway of the mainshaft 
so that the forward end is moved 
through the slot of the reverse gear 
washer. Keep the snap ring groove 
in the key to the rear and to the 
outside. Move the key upward to 
engage each washer as it is placed on 
the mainshaft. 

Install the first-reverse-speed sliding 
clutch gear on the mainshaft, 
making sure that the keyway is lined 
up with the key in the shaft. 
Install the first-speed gear washer 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19, 


20. 


21. 


(flat side up) іп the fourth groove 
from the top of the mainshaft. Then, 
move the key upward through the 
slot in the first-speed gear washer 
until the front of the key is level with 
the third groove from the top. 
With the flat side down, install the 
first-speed gear spacer on the 
mainshaft and against the washer. 
Install the first-speed gear (Fig. 13) 
on the mainshaft with the snap ring 
up. Engage the splines of the gear 
with the splines of the spacer. 
With the snap ring down, install the 
second-speed gear on the mainshaft 
and against the first-speed gear. 
Install the second-speed gear spacer 
and washer on the mainshaft, with 
the flat sides down. Move the key 
upward through the slot in the 
second-speed gear washer until it 
reaches the second groove from the 
top of the mainshaft. 

Align the keyway in the second- 
third-speed sliding clutch with the 
key, and position the clutch on the 
mainshaft. 

Install the third-speed gear washer 
(flat side up) in the second groove 
from the top of the mainshaft. Then, 
move the key upward to engage the 
washer. 

Install the third-speed spacer with 
the flat side against the washer. 
Install the third-speed gear (snap 
ring up) on the shaft and onto the 
splines of the spacer. 

With the snap ring down, install the 
fourth-speed gear (Fig. 13) on the 
mainshaft and against the third- 
speed gear. 

With the flat side up, install the 
fourth-speed gear spacer into the 
fourth-speed gear hub. 

Install the fourth-speed gear washer 
(flat side down) on the mainshaft, 
and move the key upward to engage 
the washer. 

Install the fourth-fifth speed sliding 
clutch gear, aligning the large slot in 
the clutch gear with the keyway in 
the shaft. 

Remove the mainshaft assembly 
from the vise and align the snap ring 
groove in the key with the second 
from the end snap ring groove in the 
mainshaft. 

Install the reverse gear on the 
mainshaft and move it as far forward 
as possible into engagement with the 
sliding clutch gear. Do not install 
the reverse gear spacer and snap 
ring until the mainshaft assembly is 
installed in the transmission. 
Install the front mainshaft snap ring 
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on the mainshaft and key, securing 
the key to the mainshaft. 


INPUT SHAFT 


Disassembly 

1. Mount the shaft in a soft-jawed vise. 
Relieve the peening on the bearing 
nut, and remove the nut. It has a left 
thread. 

2. Using the rear face of the input shaft 
gear as a base, mount the assembly 
in a press, and press the shaft 
through the gear. This will free the 
bearings, spacer, and gear from the 
shaft. 

Assembly 

l. Install the snap ring in the drive gear 
if it was removed (Fig. 14). 

2. Install the drive gear on the shaft 
with the snap ring toward the front. 

3. Install the drive gear spacer. 

4. Press the drive gear bearing on the 
shaft, with the snap ring toward the 
front. 

5. Install the bearing attaching nut, 
and torque to specifications. This 
nut has a left-hand thread. Peen the 
nut at the slots milled into the shaft. 


COUNTERSHAFT 


Disassembly 
Both countershafts are identical, 

except for the number of teeth on the 

PTO gears; thus, they are disassembled 

in the same manner. 

1. Remove the snap ring from the rear 
of the countershaft. 

2. Using the rear face of the reverse 
gear as a base, press the gear from 
the countershaft (Fig. 15). 

3. Using the second-speed gear as a 
base, press the first and second- 
speed gears from the countershaft 
(Fig. 16). 

4. Using the fifth-speed gear as a base, 
press the countershaft out of the 
third, fourth, PTO, and fifth-speed 
gears (Fig. 17). 

5. Remove the three keys and spacer 
from the countershaft. 

Assembly 
Except for the number of teeth on 

the PTO gears, the countershafts are 

identical and assembled in the same 
manner. 

1. Install the front washer over the rear 
of the countershaft and position the 
keys in the keyways (Fig. 18). 

2. Press the countershaft gears on the 
shaft one at a time; the drive, PTO, 
third and first-speed gears are 
installed with the long hubs to the 
rear. The fourth, second, and 
reverse-speed gears are installed 
with the long hubs to the front (Fig. 
18). The left countershaft is 
equipped with a 47 tooth PTO gear; 


the right side is equipped with a 45 
tooth gear. After installing the PTO 
gear on the countershaft, mark the 
assembly either left or right to 
correspond with the installed PTO 
gear. 


3. Install the snap ring on the rear of 


the countershaft. 


GEAR SHIFT HOUSING 


Disassembly 

1. Tilt the housing and remove the 
tension springs and balls from the 
bores in the top of the housing. 

2. Set the housing in a vise with the 
plunger side up. 

3. Cut the lock wires, and remove the 
lock screws from each shifter shaft 
prior to its removal. 

4. Move the top and center shifter 
shafts to the rear and out of the 
housing. Remove the shifting fork 
and block from each shaft. As the 
neutral detent in the center shaft 
clears the housing boss, remove the 
interlock pin (Fig. 19). 

5. Remove the actuating plunger from 
the bore in the housing (Fig. 19). 

6. Move the lower shifter shaft to the 
rear and out of the housing. Remove 
the shifting fork from the shaft. Do 
not lose the interlock balls as the 
lower shaft is removed. 

Assembly 
Install the shifter shaft through the 

rear bores of the housing with the 

neutral and detent notches to the rear. 

Keep the shafts in the neutral position 

when installed. 

1. Place the housing in a vise with the 
plunger side up. 

2. Install the first and reverse-speed 
shifter shaft in the bottom bore and 
through the shifting fork. Install the 
set screw and secure with lock wire. 

3. Install the actuating plunger in the 
front opening of the housing, and a 
three-quarter inch interlock ball in 
the rear opening (Fig. 20). 

4. Position the second and third-speed 
shifter shaft in the center bore and 
through the shift block and fork. Be 
sure to install the interlock pin in 
the bore at the neutral notch. Install 
the set screws and secure with lock 
wire. Keep the shifter shaft so that 
the interlock pin remains in a 
vertical position during the 
remainder of the assembly. Rotating 
the shaft will cause the interlock pin 
to jam into the tension spring bores. 

5. Install a three-quarter inch ball in 
the rear opening of the housing. 

6. Position the fourth and fifth-speed 
shifter shaft in the upper bore and 
through the shifting block and fork. 


Install the set screws and secure 
with lock wire (Fig. 21). 

7. Remove the gear shift housing from 
the vise and place it on a work 
bench. Install the three detent balls 
and springs into the top of the 
housing. 


AUXILIARY TRANSMISSION 


SEPARATION OF MAIN AND 
AUXILIARY SECTIONS 


1. Disconnect the air hoses at the air 
valve. 

2. Remove the air filter and air 
regulator valve assemblies. 

3. Remove the four bolts securing the 
air valve to the adapter plate and 
remove the valve. 

4. Remove the alignment sleeve, 
spring, and actuating pin from the 
air valve adapter plate. Then, 
remove the plate from the 
transmission. 

5. With the transmission in neutral, 
remove the gear shift housing cover. 

6. Lock the transmission in two gears 
and remove the U-joint flange. 

7. Remove the bolts that attach the 
auxiliary section to the transmission 
case. Install three puller screws in he 
tapped holes of the rear plate and 
tighten them alternately and evenly 
to move the auxiliary section to the 
rear just far enough to break the 
gasket seal. 

8. Attach a chain hoist to the auxiliary 
section and continue to move it to 
the rear until free of the 
transmission (Fig. 22). 

9. Remove the bolts and nuts that 
attach the clutch housing to the 
transmission and remove the 
housing. 


JOINING OF MAIN AND AUXILIARY 
SECTIONS 


1. Position the clutch housing to the 
transmission case, and install the 
attaching bolts and nuts. Torque the 
bolts and nuts to specifications. 

2. Using a chain hoist, position the 
auxiliary section to the transmission. 
It may be necessary to rotate the 
drive gear to properly mesh the 
gears. Install the attaching bolts and 
tighten them securely. 

3. With the transmission locked in two 
gears, install the speedometer drive 
gear and U-joint flange on the 
mainshaft. Torque the nut to 
specifications. If the speedometer 
drive gear is not used, be sure to 
install a replacement spacer of the 
same width. 

4. Position the gear shaft housing cover 
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to the transmission and install the 
attaching bolts. 

Install the air valve plate and 
housing. 

Install the air filter and air regulator 
valve assemblies, and connect the air 
hoses at the air valve. 


DISASSEMBLY OF AUXILIARY 
SECTION 


l. 


2. 


10. 


11. 


12. 


13. 


14. 


Remove the shift cylinder cover 
bolts and remove the cover. 
Remove the nut from the end of the 
shifter shaft. Using puller screws, 
remove the piston from the shift 
cylinder. 

Remove the bolts that attach the 
shift cylinder housing to the rear 
plate. 

Cut the lock wires and remove the 
set screws from the shifting fork. If 
necessary, rotate the shift cylinder 
housing to expose the set screws 
(Fig. 23). 

Push the shifter shaft to the inside, 
through the fork hub, and out of the 
cylinder housing. Remove the 
shifting fork and shift cylinder 
housing from the plate. 

If necessary, remove the O-rings 
from the piston and shift cylinder 
housing. 

To remove the countershaft 
assemblies, place the rear plate on 
wood blocks so that the front of the 
countershafts are approximately two 
inches from the work bench. Also, 
place blocking under the 
synchronizer assembly to prevent it 
from moving. If the synchronizer 
moves downward and off the 
mainshaft, the springs will be 
forcibly ejected from the 
synchronizer, 

Remove the bolts that attach the 
countershaft rear bearing covers to 
the plate. Remove the covers. 

Cut the lock wires and remove the 
rear bearing retainer plate bolts. 
Remove the plate from each 
countershaft. 

Using a hammer and a soft drift, tap 
the rear of the countershafts to 
unseat them from the bearings. 
Remove the countershaft bearings 
by tapping lightly on the outer race 
with a soft mallet. 

Pull the synchronizer assembly from 
the output shaft as a complete unit. 
Reposition the rear plate on the 
wood blocks so that the threaded 
end of the output shaft is pointed 
upward. 

Using a hammer and a soft drift, 
drive the output shaft through the 
rear bearing. 


15. Remove the bolts that attach the 
rear bearing cover to the rear plate. 
Remove the cover. Remove the oil 
seal from the cover if it appears to be 
damaged. 

16. Remove the bearing, two bearing 
cups, and the outer spacer from the 
plate bore. 


ASSEMBLY OF AUXILIARY SECTION 


1. With the rear plate on a work bench, 
place the front cup (taper to the 
inside) of the rear bearing into the 
rear bore of the plate. 

2. Place the bearing outer spacer on the 
front cup. 

3. Place the rear cup on the spacer and 
tap the two cups and spacer into the 
rear plate bore. 

4. Place the rear plate over the output 
shaft. Be sure that the bearing on the 
shaft is seated on the rear plate front 
bearing cup. 

5. Install the rear bearing on the output 
shaft. 

6. Install a new oil seal in the rear 
bearing cover if it was removed. 
Position the cover to the rear plate 
and install the attaching bolts, using 
a star washer at the hole which 
intersects with the speedometer 
bore. 

7. Install the synchronizer assembly on 
the output shaft, with the low-speed 
synchronizer ring toward the low- 
speed gear. 

8. To install and time the auxiliary 
countershafts, mark the gear tooth 
which is stamped O on the small 
diameter low range gear of each 
countershaft. This tooth will be 
aligned with the keyway in the 
countershaft drive gear. These two 
teeth one on each countershaft, must 
both mesh at the same time with the 
output shaft low-speed gear and be 
in directly opposite positions. 

9. Mark any two adjacent teeth on the 
output shaft low-speed gear. Then, 
mark the two adjacent teeth, which 
are directly opposite the first set 
marked. There should be the same 
number of teeth between the 
markings on each side of the gear. 

10. Place the rear plate assembly on 
blocking, with the threaded end of 
the output shaft up. Make sure 
blocking is also placed under the 
synchronizer assembly to prevent it 
from dropping from the output 
shaft. 

11. Place each countershaft into 
position and place blocking under 
each shaft. For correct timing, be 
sure to place the marked teeth of the 


12. 


13. 


14. 


15. 


16. 


18. 


19. 


countershafts into mesh with the 
marked teeth of the low-speed gear. 
Install the rear bearing oh each 
countershaft. Recheck the geais.to 
be sure that they are correctly timed: 
Position a rear bearing retainer plate 
on each countershaft and secure 
them with the attaching bolts and 
lock wire. Install the rear bearing 
covers. 

Install a new O-ring in the shift 
cylinder bore if it was removed. 
Position the shifting fork on the 
sliding clutch gear, and install the 
shift cylinder into the bore of the 
rear plate. 

Insert the threaded end of the shifter 
shaft through the front of the shift 
cylinder, through the shifting fork 
hub, and into the cylinder bore. 
Install the set screws and secure 
them with lock wire. 


. Install new O-rings on the shift 


cylinder piston if they were 
removed. 

Position the piston in the shift 
cylinder bore and secure with the 
elastic stop nut. Torque the nut to 
specifications. 

Position the cover on the shift 
cylinder (air port to the upper left) 
and secure with the attaching bolts. 


AUXILIARY SECTION SUB- 
ASSEMBLIES 


COUNTERSHAFT 
Disassembly 


1. 


2. 


То remove the countershaft gear, 
remove the snap ring and press the 
gear from each shaft (Fig. 24). 
(Some units may have the drive gear 
welded to countershaft and cannot 
be disassembled). 

Remove the key from each 
countershaft. 


Assembly 


1. 


Install a Woodruff key on each 
countershaft and press the 
countershaft onto each drive gear. 
Install the snap ring on the front of 
each countershaft. 


SYNCHRONIZER 


Disassembly 


1. 


2. 


Place the synchronizer assembly on 
a work bench. Remove the direct 
(high range) cone synchronizer ring 
from the pins of the low-speed 
synchronizer ring. Place a cloth over 
the ring during removal to catch the 
three springs installed in the bores 
of the direct cone synchronizer. 

Remove the sliding clutch gear from 
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FIG. 6 Master Control Valve Disassembled 


the pins of the low-speed 


synchronizer. 


Assembly 


l. 


м 


Place the low-speed synchronizer 
ring on a work bench with the pins 
up. Then, install the clutch sliding 
gear on the pins. 

Install the three springs into the 
bores of the direct synchronizer ring 
(Fig. 25) and place the direct 
synchronizer over the pins of the 
low-speed synchronizer ring. 
Apply pressure to the direct 
synchronizer ring to compress the 
springs and fully seat the direct 
synchronizer on the pins of the low- 
speed synchronizer. 


OUTPUT SHAFT 


Disassembly 


1. 


2. 


3. 


Remove the inner bearing spacer 
from the output shaft (Fig. 26). 
Using the front face of the low-speed 
gear as a base, press the shaft 
through the gear, washers, and 
bearing. 

Remove the splined and stepped 
washers from the shaft. 


Assembly 


l. 


Set the output shaft on a work bench 
with the threaded end up. Install the 
stepped and splined washers on the 
shaft (Fig. 26). Be sure the small 
diameters are toward the threaded 
end of the shaft. 

Install the low-speed gear on the 
shaft, with the flat side up. hen, 
install the cone-shaped washer, with 
the flat side against the gear. 
Install the beáring on the shaft, with 
the taper toward the threaded end. 
Install the inner bearing spacer on 
the shaft and against the bearing. 
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FIG. 10 Installing Right Reverse 
Idler Shaft 
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FIG. 13 Mainshaft Disassembled 
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FIG. 18 Main Transmission Countershaft Disassembled FIG. 20 Installing Interlock Ball 
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FIG. 22 Separating Auxiliary Section Springs 


16-61-15 FULLER RT AND RTO 910 TEN-SPEED TRANSMISSION 16-61-15 
ешеш өы оозу ——————————-——-—-— 


LOW-SPEED 
BEARING GEAR 
INNER STEPPED 
SPACER WASHER Ta WASHER 


t OUTPUT SHAFT 


we 
SNAP RING SPLINED 
WASHER 


С1635-А 


FIG. 26 Auxilixary Section Output Shaft 


SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) 
Transmission—Fuller RT-RTO-910 


SAE 50 Engine Oil (ESE-M2C39-A) 


TORQUE LIMITS TORQUE LIMITS 
BOLTS BOLTS 
Я T " Torque-Rating š Ë Torque-Rating 
Size Location (Foot-Pounds) Size Location Fwd | 
1/4 20 x 1/2 Air filter to bracket 10-15 3/8-16 x 1-1/4 Gear shift lever housing 
1/4-20 x 5/8 Air valve adapter plate 3/8-16 x 1-1/4 Auxiliary countershaft rear bearing covers 
1/420 x 7/8 Air valve adapter plate rear 15-20 3/8-16 х 1-1/4 Auxiliary range shift cylinder 
1/4-20 x 1-3/4 Air valve 3/8-16 x 1-1/4 Auxiliary range shift cylinder cover 35.45 
5/16-18 x 1/2 1 Hand hole cover 3/8-16 x 1-3/4 Shift bar housing 
5/1618 x 1-1/2 Splitter cylinder cover 3/8-16 x 2 Auxiliary housing 
ЕТІП х 3/4 РТО cover, small 3/8-16 x 2-3/4 Rear bearing cover 
3/0-16 x 3/4 Air filter bracket to case 7/1614 x 1-1/4 PTO Cover, large 1 50.65 
T М 
3/8-16 x 1 Auxiliary drive gear bearing retainer | 1/2-13 x 1-1/2 Clutch housing 
70-75 
3/8.16 x 1-1/2 Auxiliary housing 1/2-13 x 3-1/2 Clutch housing 
35-45 | 
3/0-16 x 1-1/4 Front bearing cover 1/2-20 x 1 Countershaft front bearing retainers 
3/8:16 x 1-1/4 Shilt bar housing 1/220 x 1 Auxiliary countershaft rear bearing retainers 50-65 
3/816 x 1-1/4 Auxiliary housing 1/2-20 x 2 Range shift yoke 
NUTS NUTS 
Torque-Rating А Torque-Rating 
5/8-24 Gear shift lever pivot ріп 15-20 5/8-18 170-185 
20-25 5/8-18 Range cylinder shift bar 70-80 
5/8-11 Splitter control jam 60:65 Output shaft 450-500 
5878 Reverse йе іші жа quercum ee MEE d 


CC 1066-8 


16-61-15 
LOW-SPEED 
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FIG. 26 Auxilixary Section Output Shaft 


FULLER RT AND RTO 910 TEN-SPEED TRANSMISSION 


16-61-15 


] OUTPUT SHAFT 


С1635-А 


SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PINTS) 


Transmission—Fuller RT-RTO-910 | us [MP | 


SAE 50 Engine Oil (ESE-M2C39-A) 


TORQUE LIMITS 


BOLTS 


Size Location Torque-Rating 


(Foot-Pounds) 


1/4 20 x 1/2 Air filter to bracket 10-15 
——— 

1/4-20 x 5/8 Air valve adapter plate 

1/4-20 x 7/8 Air valve adapter plate rear 15-20 


Air valve 


| ^20 x 1-3/4 
5/16-18 x 1/2 
5/16-18 x 1.1/2 
3/8-16 x 3/4 


Hand hole cover 


Splitter cylinder cover 


PTO cover, small 


3/8-16 x 3/4 Air filter bracket 10 case 


3/8-16 x 1 Auxiliary drive gear bearing retainer 
3/8.16 x 1-1/2 Auxiliary housing 


3/0-16 x 1-1/4 Front bearing cover 


3/8-16 x 1-1/4 


3/8-16 x 1-1/4 Auxiliary housing 
NUTS 
Я Torque-Rating 
Size (Foot-Pounds) 
5/8-24 Gear shift lever pivot pin | ` 1520 | 


7116-20 20-25 
5/8-11 Splitter control jam 
Reverse idler shaft 


Shift bar housing 


Location 


TORQUE LIMITS 


-- 


BOLTS 
Size Location Шын, 
| 
3/8-16 x 1-1/4 Gear shift lever housing 
3/8-16 x 1-1/4 Auxiliary countershaft rear bearing covers 
3/8-16 x 1-1/4 Auxiliary range shift cylinder 
3/8-16 x 1-1/4 Auxiliary range shift cylinder cover 35.45 
3/8-16 x 1-3/4 Shift bar housing 
3/8-16 x 2 Auxiliary housing 
3/8-16 x 2-3/4 Rear bearing cover E 
7/16-14 x 1-1/4 PTO Cover, large 50-65 
Г 1/2.13 х 1-1/2 Clutch housing | 
70-75 
1/2-13 x 3-1/2 Clutch housing 


1/2-20 x 1 
1/2-20 x 1 
1/2-20 x 2 


Countershaft front bearing retainers 


Auxiliary countershaft rear bearing retainers 50-65 


Range shift yoke 


Torque-Rating 
(Foot-Pounds) 


70-80 
450-500 


CC 1066-8 
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PART 16-62 Fuller RTO and RTOF-9513 
Thirteen-Speed Transmissions 


AIR SHIFT CONTROLS 
Air Regulator and Filter 


Disassembly and Assembly 


Air Valve 
Disassembly and Assembly 


Splitter Control Valve 
Disassembly and Assembly 


AUXILIARY SECTION 


MAIN TRANSMISSION 


DESCRIPTION 


TRANSMISSION 


The RTO and RTOF-9513 series 
transmissions are designed for medium 
to heavy duty vehicles, for both on- 
highway or off-highway use. 

The twin countershaft design, which 
splits torque evenly between the two 
countershafts, provides a high torque 
capacity to weight ratio. Because of 
torque splitting, each gear set carries 
only half of the load, greatly reducing 
the face width of each gear. 

Another unique design feature is the 
floating gear principle. The mainshaft 


Removal and Installation ........... Countershafts 


Removal and Installation ....... 


Removal and Installation ....... 


Disassembly and Assembly ....... 
Removal and Installation ......... 


Description .................... 
Disassembly and Assembly ........ 
Removal and Installation ......... 


Applies to L, LN, LNT, LT, LTS, W and WT 9000 
COMPONENT INDEX COMPONENT INDEX 


MAIN TRANSMISSION SUB-ASSEMBLIES 
Clutch Housing 


Drive Gear 


Mainshaft 


gears when not engaged float between 
the countershaft gears, eliminating the 
need for gear sleeves and bushings. All 
gears are constant mesh and have spur 
type teeth. 

These transmissions have 13 
progressive forward ratios and two 
reverse, consisting of a five-speed front 
section, a sychronized two-speed range 
section and an over-drive splitter gear 
(Fig. 1). One ratio in the front section is 
used only in low range as a low-low or 
starting gear. The remaining four ratios 
in the front section are used once 


through the reduction (low) gear in the. 


Disassembly and Assembly ......... 


Disassembly and Assembly ......... 
Gear Shift Housing 
Disassembly and Assembly ......... 
Removal and Installation .......... 


Disassembly and Assembly ......... 
Shifting Bar Housing 
Disassembly and Assembly ......... 
Removal and Installation ........... 


SPECIFICATIONS 


Removal and Installation ........... 


nn 


range section and once through direct 
(high) in the range section. 

While in high range, the four ratios 
can be split by the over-drive splitter to 
give eight speeds in high range. All 13 
ratios are progressively spaced. Ratios 
are never split while the transmission is 
in low range. 

The shifts between low and high 
range are made automatically by air 
upon pre-selection by the driver. The 
splitter gear is engaged by air when 
selected by the driver. 
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5-SPEED FRONT SECTION 
(4 Ratios used once in Low Range 


and once in High Range, plus a 
Low-Low Gear) 


FIG. 1 RTO-9513 Transmission 
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REMOVAL AND INSTALLATION 


GEAR SHIFT LEVER HOUSING 


Removal 


Turn out the four capscrews and lift 
the gear shift lever housing or remote 
control housing from the shifting bar 
housing. 


Installation 


1. Make sure the shifting notches on 
bars in housing are aligned in the 
neutral position. 

2. Install the gear shift lever housing 
on shifting bar housing, fitting lower 
end of lever into notches in shifting 
blocks and yoke. 

3. Install the attaching capscrews, 
tighten evenly and securely. 


AIR SHIFT CONTROLS 


AIR VALVE 


Removal 

1. Remove the floor mat and the floor 
plate. 

2. Place the gear shift lever in the 
neutral position. Drain the air from 
the system. 


3. Disconnect and remove air lines 
from the range shift air cylinder at 
rear of transmission. 

4. If necessary, remove fittings from 
range shift cylinder. 

5. Turn out the four capscrews and 
remove the air valve from adapter 
plate (Fig. 2). 

6. Remove the alignment sleeve from 
air valve or from bore in adapter 
plate. 

7. Remove the spring and actuating 
pin from bore in adapter plate. 

8. Turn out the two capscrews and the 
two Allen head screws and remove 
the adapter plate from transmission. 

9. Ifnecessary, remove fittings from air 
valve. 


Installation 

1. Place the gear shift lever in the 
neutral position. The lever must 
remain in this position until air 
pressure has been admitted to the 
system. 

2. Apply air pressure to the front port 
of the air valve to move the pistons 
to the rear. Failure to perform these 
two steps may result in damage to 
the valve. 


3. Install the adapter plate on 
transmission to align large bore in 
plate with bore in transmission. 
Secure with two capscrews in bores 
at rear of plate and with two nylon 
Allen head screws in counterbored 
holes. Use loctite on nylon screws. 
Use the small alignment sleeve to 

check plate bore alignment with case 

bore. If not properly aligned, loosen 
capscrews and Allen head screws and 
reposition adapter plate. 

4. Install the actuating pin in bore in 
adapter plate and install the spring 
on actuating pin. 

5. Before installing alignment sleeve, 
check bore in which it is to be 
installed to make sure the stop 
piston in air valve is either in a 
forward or rear position.Install the 
alignment sleeve in bore in air valve. 

6. Install the air valve on adapter plate, 
tighten capscrews evenly and 
securely. 

7. Install fittings in shift cylinder if 
previously removed. 
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AIR VALVE 


FIG. 2 Transmission Air System 


RANGE AND SPLITTER CONTROL 
VALVE 


Removal 


l. 


2. 


3- 


4. 


Disconnect the three control air 
lines; at valve cover in rear of 
transmission and at air valve on side 
of transmission (Fig. 2). 
Disconnect air lines from control 
valve on gear shift lever (Fig. 3). 
Loosen jam nut and turn the control 
valve from lever. Remove jam nut. 
Remove the control valve air lines 
and sheathing from lever. 


Installation 


1. 


Install 1⁄4 inch ID air line between 
tee in regulator and side air port in 
the splitter shift cylinder cover. This 
is the constant air supply for 
operation of the splitter shift 
cylinder. 

Install O-ring on gear shift lever. 
Install the splitter control jam nut 
on threads of gear shift lever. 
Install three fittings, 1⁄16 inch pipe 
thread, in splitter control. Install in 
S port which is the supply port, and 
in the F port which is the signal line 
to the air port, and in the R port 
which is the signal line to the splitter 
cylinder. 

Install the splitter control on threads 
of gear shift lever and secure with 
jam nut. Install with trademark 
toward the front. 


10. 


11. 


REGULATOR 


FILTER 


C1646-C 


Install black 1⁄8 inch OD, .078 inch 
ID nylon air line in F port of control 
valve. Install white 1⁄8 inch OD, 
.078 inch ID nylon air line іп 5 port 
of control valve. Install black line in 
R port. 

Measure air lines for proper length. 
Measure sheathing for proper 
length: approximately 44 inches. 
Cut small hole in side of sheathing 
approximately 24 inches from end 
which is to be used as upper or top 
portion. 

Thread white line and one black line 
through top portion of sheathing 
and out small hole cut in sheathing; 
thread one black line through entire 
length of sheathing. 

Thread air lines and sheathing 
through O-rings on gear shift lever. 
Connect the black line from R port 
to the 90 degree ell in rear air port in 
the splitter shift cylinder cover at 
rear of transmission. 

Connect the black air line from F 
port to the pilot end of air valve. 
Connect the white nylon line to 
supply port of air valve. 


AIR REGULATOR AND FILTER 


Removal 


i 


Disconnect and remove air line 
between the air regulator and 
splitter cylinder cover. 
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б Le— VALVE LOCK 


SPRING 


HOUSING 
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FIG. 3 Range and Splitter Control 


Disassembled 


Disconnect and remove the air lines 
from air valve on side of 
transmission. 

Turn out the two capscrews which 
attach the filter bracket to 
transmission and remove the filter, 
regulator and air line from 
transmission (Fig. 4). 


Installation 

1. Install nipple in output port of air 
filter. 

2. Install air regulator on nipple. 

3. Install regulator and filter on 
mounting bracket with clamp. 

4. Install nipple and tee in regulator. 

5. Install the air filter and regulator 
bracket on auxiliary housing. 

6. Install 1/4 inch ID air line between 
bottom port of tee in air regulator 
and supply port in splitter cylinder. 

7. Install 1/4 inch air line between 


regulator and air valve supply port. 
Install 1/4 inch air line between rear 
port in side cap of air valve and 
range shift cylinder cover. Install 1/ 
4 inch air line between air valve and 
range cylinder. 


TRANSMISSION ASSEMBLY 


Removal 


l. 


Bleed the air reservoirs. Disconnect 
the air line at the top right side of the 
transmission. 
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FIG. 4 Removing Air Regulator and 


10. 


11. 


Filter 


Disconnect the drive shaft at the 
parking brake drum and disconnect 
the speedometer cable. 

After cleaning the area around the 
cross-shaft housing, remove the 
housing and tie it out of the way. 
Cover the opening in the gear shift 
housing. 

Remove the shift control cable 
retaining clamp and disconnect the 
cable at the air shift valve. Remove 
the two clevis pins securing the air 
shift cylinder (necessary for 
clearance of the transmission jack). 
Disconnect the clutch release lever 
retracting spring. Remove the slave 
cylinder mounting bolts and 
position the slave cylinder out of the 
way. 

Remove all but two of the clutch 
housing attaching bolts at the 
engine. 

After securing a transmission jack to 
the transmission, raise the 
transmission slightly to relieve 
pressure at the side rail mounting 
brackets. 

Disconnect the parking brake rod 
clevis and both air line clamps (on 
the side rail brackets). 

Remove the side rail bracket stud 
nuts, insulators and reinforcements; 
then remove each bracket. 

After removing the remaining clutch 
housing retaining bolts, pull the 
transmission rearward to clear the 
input shaft. 

Raise the front of the vehicle enough 
to provide clearance in removing the 
transmission. Install safety stands 
and remove the transmission from 
the vehicle. 


Installation 


14. 


15. 


Install two pilot studs in the clutch 
housing and remove the clutch 
housing dust cover. 

Position the transmission under the 
truck. Lower the truck. 

Position the input shaft in the clutch 
discs and start two of the 
transmission retaining bolts. 
Torque all transmission-to-clutch 
housing bolts to specification. 
Install the clutch housing dust 
cover, slave cylinder and retracting 
spring. 

Install the side rail brackets. Torque 
the mounting bolts to specification. 
Install the air line retaining brackets 
on the side rail brackets. 

Position the rear support studs, 
insulators, washers and nuts. 
Torque the upper retaining nuts to 
specification and remove the 
transmission jack. 

If necessary, loosen the lower 
retaining nuts and lock nut to assure 
that the transmission hangs freely. 
Insert a feeler gauge (0.125 inch) 
between the lower retaining nut and 
its washer. Do not apply pressure to 
the engine or the stud shoulder. 
Turn the nut downward until there is 
slight pressure on the gauge. 


. Repeat steps 8 and 9 for the other 


side. 


.Torque the lock nuts to 


specification. 


. Install the air shift cylinder, connect 


the air shift cable and install the 
cable clamp. 


. Install the cross-shaft housing and 


torque the mounting bolts to 
specification. 

Connect the speedometer cable, the 
brake rod and the air line. 

Start the engine to build up air 
pressure, connect the drive shaft and 
check for air leaks. 


SUB-ASSEMBLIES 


SHIFTING BAR HOUSING 


Removal 


With gear shift lever housing 


removed, turn out the attaching 
capscrews, jar to break gasket seal and 
lift the shifting bar housing from 
transmission. 


Installation 


l. 


2. 


4. 


SA 
If 


Make sure the shifting bar housing 
assembly is in the neutral position. 
Make sure the sliding clutch gears 
on the mainshaft are in the neutral 
position. 

Install the shifting bar housing on 
transmission, fitting yokes into yoke 
slots of corresponding sliding clutch 
gears. 

Install the attaching capscrews and 
tighten securely. 

Install gear shift lever housing. 


breather is not used at left front 


bore in top of housing, make sure this 
opening is plugged. 


CLUTCH HOUSING 


Removal 


1. 


2. 


3. 


Remove the transmission assembly 
as described in this Section. 
Remove the clutch release 
mechanism if so equipped. 

Turn the four bolts from clutch 
housing. 

Turn the nuts from the six clutch 
housing studs. 

Pull the clutch housing straight 
forward and off case. It will be 
necessary to break gasket seal by 
jarring housing lightly with soft 
hammer. The clutch housing is 
piloted on the drive gear bearing 
cover. 


Installation 


1. 


2; 


Install the front Беагіпр cover, 
tighten capscrews securely. 

Install the clutch housing on the six 
studs on front of case. Move evenly 
against case as drive gear bearing 
cover pilots the clutch housing on 
case. 

Install lock washers and nuts on 
studs and install the four bolts in 
housing. 

Secure the nuts on studs with 180 to 
190 ft-Ibs of torque. 

Secure the bolts with 90-100 ft-Ibs of 
torque. 

Install the clutch release mechanism 
if so equipped. 

Install the transmission assembly in 
the vehicle. 


16-62-05 


FULLER КТО AND RTOF-9513 THIRTEEN-SPEED TRANSMISSION 


16-62-05 


DISASSEMBLY AND ASSEMBLY 


GEAR SHIFT LEVER HOUSING 


Disassembly 


1. Remove the rubber dust protector 
from gear shift lever. 

2. Mount the assembly in a vise with 
the large opening up. 

3. Free the gear shift lever tension 
spring by twisting a heavy 
screwdriver between the spring and 
housing, forcing the spring from its 
seat under lugs case in housing. 

4. Remove the tension spring from 
housing. 

5. Withdraw the tension spring washer 
and gear shift lever out through 
bottom of housing. 

6. Remove the nut and lock washer 
from outer end of gear shift lever 
pivot pin (Fig. 5). 

7. Remove pivot pin by forcing it 
inward and through wall of housing. 


Assembly 


l. Install the pivot pin in bore in 
housing, thread end outward. 

2. Install the lock washer and nut on 
pivot pin. 

3. Mount the housing in a soft-jawed 
vise with the large, bottom opening 
upwards. 

4. Insert the gear shift lever in housing, 
fitting slot in pivot ball of shift lever 
on pivot pin. 

5. Install the tension spring washer in 
housing. 

6. Install the tension spring in housing, 
seating spring under lugs cast inside 
the housing. 

7. Remove from vise and install the 
rubber dust protector over the gear 
shift lever and against neck of 
housing. 


AIR SHIFT CONTROLS 


AIR VALVE 


Disassembly 

1. Remove all air line fittings and the 
vent from the valve. 

2. Remove the two screws securing the 
side cap to the valve body and 
remove the cap (Fig. 6). 

3. Remove the valve insert and spring 
from the piston. Remove the O-ring 
from the valve insert. 

4. Remove the end cap and piston from 
the valve body. Remove the two O- 
rings from the piston. 

5. Remove the nylon plug from the 
piston and remove the O-ring from 
the plug. 


Assembly 

1. Use all new O-rings and lubricate 
them with a thin film of vaseline 
before installing them. 

2. Install O-rings on the piston and 
nylon plug. Install the plug in the 
piston (Fig. 6). 

3. Insert the piston in the valve body 
and install the end cap. Tighten the 
cap securely. 

4. Install the spring into the piston. 

5. Install an O-ring on the valve insert 
and install it in the piston. 

6. Secure the side cap to the valve body 
with the attaching screws and lock 
washers. Tighten the screws 
securely. 

7. Coat the fittings with sealer and 
install them in their respective ports. 
Install the vent in the body. 


RANGE AND SPLITTER CONTROL 
VALVE 


Disassembly 
The control valve is easily 
disassembled by removing the top plate 
screw (Fig. 3). 
Assembly 
Reassemble the splitter control valve 
as shown in Figure 3. Critical assembly 
factors are: 
1. Make sure jam nut locking control 
valve to the gear shift lever is secure. 
2. Make sure that top plate screw is 
torqued with 90 to 120 in-lbs. А 
loose top plate screw can affect valve 
operation. 
3. When assembling, lubricate O-ring 
and O-ring carrier with a barium 
base grease. 


MAIN TRANSMISSION 


Refer to Auxiliary Transmission 
Section for instructions on separating 
the main and auxiliary sections of the 
transmission. 


Disassembly 


1. Remove the mainshaft rear coupling 
snap ring from groove in mainshaft, 
located inside bore of drive gear. 

2. Cut lock wire and remove the six 
capscrews which attach the bearing 
retainer ring to case. 

3. Insert three puller screws in tapped 
holes in retainer ring and tighten 
evenly to pull assembly from case 
bore (Fig. 7). 

4. Secure gear in vise and remove snap 
ring from auxiliary drive gear. 

5. Press, or use driver, to remove the 
bearing retainer ring and bearing 
from the auxiliary drive gear. 


To remove the left reverse idler 
gear, the reverse gear on the mainshaft 
must be moved forward to provide the 
necessary clearance; this procedure is 
included in the following instructions. 
6. Move the mainshaft reverse gear to 

the rear as far as possible and 

remove the snap ring from ID of 
gear. 

7. Move the mainshaft reverse gear 
forward and against the low-speed 
gear and into engagement with the 
sliding clutch gear. 

8. Remove auxiliary countershaft front 
bearing from reverse idler bore. 

9. Inside the case, turn the elastic stop 
nut from threads of the reverse idler 
shaft and remove the washer. 

10. Remove the plug from bore of 
reverse shaft. 

11. Insert impact puller (1/2-13 thread) 
and remove the reverse idler shaft. 
This will unseat the countershaft 
front bearing of the auxiliary section 
from case bore. 

12. As the reverse idler shaft is moved to 
the rear, remove the thrust washer 
and gear from shaft and case. 

13. If necessary, remove the bearing 
inner race which is a slip fit from the 
reverse idler shaft. 

14. If necessary, press bearing from bore 
of reverse idler gear. 

15. Remove cup from bore. 

Іп order to remove the mainshaft 
assembly, it will be necessary to remove 
bearings from right countershaft. This 
procedure is included in the following 
instructions. 

16. Remove the bearing retaining snap 
ring from groove at rear of the right 
countershaft. 

17. Using blunt punch with care from 
inside of case, move the countershaft 
rear bearing to the rear and from 
shaft. 

18. Cut lock wire, turn out the two 
capscrews and remove the bearing 
retainer plate from front of right 
countershaft. 

19. Move the right countershaft to the 
rear approximately 1/2 inch, using 
soft bar and maul against front of 
countershaft. 

Use soft bar with large, flat end to 
prevent damage to retainer plate 
capscrew holes in front of countershaft. 
20. Move the countershaft assembly 

forward as far as possible to expose 

front bearing snap ring. Use puller 
or pry bars to remove front bearing. 

21. Block the right countershaft toward 
case wall, as far forward as possible. 
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22. 


23. 


24. 


25. 


26. 


27. 
28. 
29. 


30. 


31. 


32. 


33. 


34. 


35. 


With the mainshaft reverse gear 
against the first-speed gear, pull the 
mainshaft to the rear and lift the 
assembly from case. 

Remove snap ring from groove at 
rear of left countershaft. 

Using blunt punch with care from 
inside of case, move the countershaft 
rear bearing to the rear and from 
shaft. 

Cut lock wire, turn out the two 
capscrews and remove the bearing 
retainer plate from front of 
countershaft. 

Move the countershaft to the rear 
approximately 1/2 inch, using soft 
bar and maul against front of 
countershaft. This will partially 
unseat front bearing from shaft. Use 
soft bar with large, flat end to 
prevent damage to retainer plate 
capscrew holes in front of 
countershaft. 

Move the countershaft forward until 
front bearing snap ring is exposed. 

Pull or pry the front bearing from 
shaft. 

Turn out capscrews from the front 
bearing cover. 

From inside the case move the drive 
gear forward, removing the cover as 
drive gear bearing is moved forward. 
Use soft bar and hammer to move 
drive gear (Fig. 8). 

Remove the snap ring from the drive 
gear bearing. 

Move the drive gear assembly to the 
rear and into inside of case and 
remove the case, working past the 
countershaft gears. 

Move the front of the right 
countershaft towards center of case 
and upwards and remove from case. 
Move the front of the left 
countershaft towards center of case 
and upwards and remove from case. 
Repeat steps 6 through 12 to remove 
the right reverse idler assembly (Fig. 
9). 


Assembly 


Before starting the reassembly, 


check to make sure all three magnetic 
discs are in place in bottom of case. 


l. 


2. 


Install plug in threaded bore in end 
of reverse idler shaft. 

Press the needle bearing in bore of 
the reverse idler gear if previously 
removed. Install cup on shaft. 
Install the inner race of bearing on 
the reverse idler shaft if previously 
removed (Fig. 9). 

Insert the thread end of shaft 
through the lower, right wall of case. 
As shaft is moved forward, install 
the thrust washer and reverse idler 
gear on shaft, seating gear on inner 


12. 


13. 


14. 


21. 


22. 


race of bearing. Washer is positioned 
between gear and boss on inside of 
case. 

Seat shaft securely in bore. Make 
sure needle bearings are located on 
inner race of bearing before moving 
the shaft forward. 

Install washer over thread end of 
shaft. 

Install elastic stop nut on shaft. 
Install auxiliary countershaft front 
bearings in reverse idler bores. 

On the drive gear of each 
countershaft, mark the gear tooth 
which aligns with the keyway in 
shaft. This tooth will be stamped 
with an O (Fig. 10). 


. Place the left countershaft into 


position in case, but do not install 
bearings. Make sure the left 
countershaft assembly has the larger 
47-tooth PTO gear. 


. Place the right countershaft into 


position in case, but do not install 
bearings. Make sure the right 
countershaft assembly has the 45- 
tooth PTO gear. Countershafts will 
now be in approximate position but 
without bearings. 

Mark any two adjacent gear teeth on 
the drive gear. Then mark the two 
adjacent teeth which are directly 
opposite the first set marked. There 
should be the same number of teeth 
between the marking on each side of 
the gear. 

Make sure snap ring is removed 
from the drive gear bearing. 

Insert the drive gear shaft from 
inside the case through front bore 
and move as far forward as possible 
SO as to expose snap ring groove in 
bearing. It will be necessary to work 
the drive gear past the PTO gears on 
countershafts. 


. Install snap ring in groove in drive 


gear bearing. 


. Use block to center rear of left 


countershaft in the case bore. 


. Mesh the marked tooth on left 


countershaft drive gear with two 
marked teeth on the main drive gear. 


. Start the front bearing in case bore. 


Center countershaft assembly and 
install front bearing on shaft and 
into case bore. 


. Remove block at rear of shaft and 


install the countershaft rear bearing 
on shaft and into case bore. 


. Install the bearing retainer plate on 


front of countershaft, tighten and 
wire the two capscrews securely. 
Install the snap ring in groove at rear 
of countershaft. 

Block the right countershaft 
assembly towards wall of case as far 
as possible to provide clearance for 
the installation of mainshaft. 


23. With the reverse gear as far forward 
as possible on the mainshaft, lower 
rear of mainshaft into case and 
through rear bearing bore. 

24. Lower front of mainshaft into 
position and move forward to seat in 
pocket of drive gear; at the same 
time meshing mainshaft gears with 
corresponding gears on left 
countershaft. 

25. Move the right countershaft to mesh 
gears with corresponding gears on 
mainshaft, and at the same time 
mesh marked tooth on the 
countershaft drive gear with the two 
marked teeth on the main drive gear. 

26. Use blocking to center rear of right 
countershaft in case bore and to 
center rear of mainshaft in rear 
bearing bore. 

27. Start the front bearing in case bore. 
Center countershaft assembly and 
install the front bearing on shaft and 
into case bore. 

28.Remove block at rear of 
countershaft and install the 
countershaft rear bearing on shaft 
and into case bore. 

29. Install the bearing retainer plate on 
front of countershaft, tighten and 
wire the two capscrews securely. 

30. Install snap ring in groove at rear of 
countershaft. 

31. Repeat steps 1 through 8 to install 
the left reverse idler gear assembly. 

32. Move the reverse gear as far as 
possible to the rear, against rear wall 
of case, and mesh teeth with those of 
the reverse idler gears. 

33. Install snap ring in groove in ID of 
reverse gear. 

34. Move reverse gear forward on shaft 
and into correct position. 

35. Place the bearing retainer ring on 
auxiliary drive gear. 

36. Press the bearing on drive gear, snap 
ring towards retainer. 

37. Install snap ring in groove in 
shoulder of auxiliary drive gear. 
38. Install the auxiliary drive gear 
assembly into rear case bore, fitting 
over rear of mainshaft and seating 
bearing in case bore. Align gap in ID 

of gear with key in mainshaft. 

39. Install the six capscrews which 
attach the retainer ring to case. Wire 
capscrews in groups of three. 

40. Pull the mainshaft as far to the rear 
as possible and install the rear 
mainshaft coupling snap ring in 
groove in mainshaft located inside 
bore of drive gear. 

MAIN TRANSMISSION SUB- 

ASSEMBLIES 

MAINSHAFT 

Disassembly 

1. Remove the third-fourth speed 
sliding clutch gear from mainshaft. 
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Remove the mainshaft front 
coupling snap ring from rear of 
mainshaft. 

Pull the long key, located between 
splines of mainshaft, to the rear and 
from mainshaft. 

Remove reverse gear spacer and 
washer. 

Remove reverse gear and first- 
reverse sliding clutch. 

When removing washers, spacers 


and gears, note their location to 
facilitate the reassembly of the 
mainshaft (Fig. 11). Keep washers and 
spacers with the gear from which they 
were removed; there is one spacer and 
one washer for each gear. The spacers 
have external splines and the washers 
have internal splines. 


6. 


7. 


Work washers, spacers and gears 
from mainshaft. It will be necessary 
to turn washers, located under each 
gear, to align with splines of 
mainshaft. 

If necessary, remove snap rings from 
groove in ID of each gear. 


Assembly 


1. 


Mount the mainshaft іп а vise with 
the front end up. Keep keyway clear 
for the insertion of the long key. 
Install snap ring in groove in ID of 
all mainshaft gears except the 
reverse gear. 

Install the reverse gear washer on 
mainshaft in the fifth radial groove 
from the top. Turn square slot in ID 
of washer to align with keyway in 
shaft. Install with flat side down. 
For reference purposes, the gear 
washers are internally splined and 
contain a square keyway. The gear 
spacers are externally splined to 
engage splines of gears, There is one 
washer and one spacer for each gear. 
From the bottom, install the long 
key in keyway in mainshaft so that 
forward end is moved through slot 
in the reverse gear washer. Keep 
snap ring groove in key to the rear 
and to the outside. The key is to be 
moved upwards to engage each 
washer as it is placed on mainshaft, 
Install the low low-reverse speed 
sliding clutch gear on mainshaft, 
aligning large slot in ID of gear with 
key in shaft. 

Install the low low-speed gear 
washer, flat side up, on mainshaft in 
the fourth radial groove from top. 
Turn square slot in ID of washer to 
align with keyway in shaft. 

Move the key upwards through slot 
in low low-speed gear washer until 
front of key is level with the third 
radial groove from top. 

Install the low low-speed gear 
spacer, flat side down, on mainshaft 
and against the washer. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


2 


- 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


Install the low low-speed gear, snap 
ring up, on mainshaft, engaging 
splines of gear with splines of spacer. 


. Install the first-speed gear, snap ring 


down, on mainshaft and against the 
low low-speed gear. 


. Install the first-speed gear spacer, 


flat side up, on mainshaft, engaging 
splines of gear with splines of spacer. 
Install the first-speed gear washer, 
flat side down, on mainshaft and 
against the first-speed spacer. 

Turn the first-speed gear washer 
until square slot in ID aligns with 
keyway of mainshaft. 

Move key upwards to engage the 
first-speed gear washer and continue 
to move key until it reaches the 
second radial groove from top in 
mainshaft. 

Install the first-second speed sliding 
clutch on mainshaft, aligning large 
slot in ID of clutch gear with key in 
shaft. 

Install the second-speed gear washer 
on mainshaft and in second radial 
groove from top in mainshaft. 
Turn washer until square slot in ID 
aligns with keyway of mainshaft and 
move key upward to engage washer. 
Install washer with flat side up. 
Install the second-speed gear spacer 
on mainshaft, flat side against 
washer. 

Install the second-speed gear, snap 
ring up, on mainshaft, engaging 
splines of gear with splines of spacer. 
Install the third-speed gear, snap 
ring down, on mainshaft and against 
the second-speed gear. 


. Install the third-speed gear spacer 


on mainshaft, flat side up, engaging 
splines of gear with splines of spacer. 
Install the third-speed gear washer 
on mainshaft, flat side towards 
spacer. 

Align slot in ID of washer with 
keyway in shaft and move the key 
upwards to engage the third-speed 
gear washer. 

Install the third-fourth speed sliding 
clutch gear, aligning large slot in 
clutch gear with keyway in shaft 
(Fig. 12). 

Remove the assembly from vise and 
move the long key until the snap 
ring groove in key aligns with the 
2nd snap ring groove from end in 
mainshaft. 

Install the reverse gear, snap ring 
groove to the rear, on rear of 
mainshaft and move as far forward 
as possible into engagement with 
sliding clutch gear. 

Install the reverse gear spacer over 
end of mainshaft, flat side against 
washer. 

Install the front mainshaft coupling 


snap ring on mainshaft and key, 
securing key to mainshaft at 2nd 
snap ring groove from end in 
mainshaft. 


DRIVE GEAR 


Disassembly 


l. 


4. 


Relieve the drive gear bearing nut at 
points where it is peened into milled 
slots of shaft (Fig. 13). 

Turn the drive gear bearing nut from 
shaft, left-hand thread. 

Using the rear face of the drive gear 
as a base, mount the assembly in a 
press, and press the shaft through 
the gear to unseat bearing, spacer 
and drive gear from shaft. 

If necessary, remove the snap ring 
from ID of drive gear. 


Assembly 


l. 


2. 


Install snap ring in groove in ID of 
drive gear. 

Install the drive gear on shaft, 
engaging internal splines of gear 
with teeth on shaft, snap ring of gear 
towards the front. 

Install the drive gear spacer on shaft 
and against snap ring. 

Press the drive gear bearing on shaft, 
shield to the front. 

Apply Loctite to threads of shaft 
and nut. 

Install the bearing nut on shaft, 
lefthand thread, with 250-300 ft-Ibs. 
of torque. Wipe off excess Loctite. 
Peen the nut into the two milled 
slots of shaft. To hasten the 
hardening of Loctite, place the 
assembly under heat lamps 10 to 15 
minutes. 


COUNTERSHAFTS 


Disassembly 


Both countershafts are identical, 


except for the number of teeth on the 
PTO gears; thus they are disassembled 
in the same manner. 


1. 


Press the second, third, РТО and 
fourth-speed gears from 
countershaft. This will require a 
press of at least 25-ton capacity. Use 
metal shield on press as safety 
precaution (Fig. 14). The reverse 
speed gear and the low-low gear are 
integral with countershaft. 


2. Press the first speed gear from 
countershaft. 

3. Remove the long key from 
countershaft if necessary. 

4. Remove the Woodruff key from 
countershaft if necessary. 

5. Remove pin from countershaft if 
necessary. 

Assembly 


Except for the number of teeth on 


the power take-off gears, the 
countershafts are identical and 
assembled in the same manner. 


16-62-08 


FULLER КТО AND RTOF-9513 THIRTEEN-SPEED TRANSMISSION 


16-62-08 


l. Install the Woodruff key in 
countershaft (Fig. 15). 

2. If previously removed, install pin in 
bore in keyway of countershaft. 

3. Install the key in countershaft. 

4. Press the first speed gear on 
countershaft, long hub to the front 
(Fig. 16). 

5. Align keyway in gear with keys in 
shaft and press the second-speed 
gear on countershaft, long hub to the 
rear (Fig. 17). 

6. Press the third-speed gear on 
countershaft, long hub to the front 
(Fig. 18). 

7. Press the power take-off gear on 
countershaft, bullet end of teeth to 
the rear (Fig. 19). 

8. Press the fourth-speed gear (drive 
gear) on countershaft, long hub of 
gear to the rear (Fig. 20). 

9. Theleft countershaft takes a 47tooth 
PTO gear, the right a 45-tooth PTO 
gear. After completing assembly of 
countershafts, mark assemblies 
wither left or right to correspond 
with PTO gear. 


SHIFTING BAR HOUSING 


Disassembly 
Lay all parts on a clean bench in the 

order in which they are removed to 

facilitate reassembly. Bars not being 

removed from housing must be kept in a 

neutral position or interlock parts will 

lock bars. 

1. Tilt housing and remove the tension 
springs and balls from bores in top of 
housing (Fig. 21). 

2. Set the housing in a vise with the 
plunger side up. 

3. Starting with the upper bar, move all 
bars to the rear and out of housing 
as detailed in the following 
instructions. Cut lock wire and 
remove lock screws from each bar 
just prior to its removal. 

4. Move the upper shifting bar to the 
rear and from housing, removing the 
shift block and the shift yoke from 
bar. 

5. Move the center bar to the rear and 
from housing, removing the shift 
block and the shift yoke from bar. 
As neutral notch in the shift bar 
clears the housing boss, remove the 
interlock pin from bore in neutral 
notch. 

6. Remove the actuating plunger from 
bore in housing. 

7. Move the lower bar to the rear and 
out of housing, removing the shift 
yoke from bar. 

8. Two interlock balls will fall from 
interlock ball opening in rear boss of 
housing as last bar is removed. 


Assembly 

l. Install the housing in a vise with the 
Short bar location at the bottom, 
rear of housing to the right. 

Shifting bars are to be installed 

through the rear bores of housing with 

neutral and shift notches to the rear. 

Keep bars in the neutral position when 

installed. 

2. Install the short low low-reverse 
shifting bar into housing in the 
lowest bore, installing the shifting 
yoke on bar. 

If previously disassembled, install 
reverse stop plunger, spring and plug in 
bore until 1 1/2 to 2 threads protrude. 
Make sure plunger can fully depress into 
bore at yoke slot. Stake plug through 
small hole in yoke. 

3. Install the yoke lock screw, tighten 
and wire securely. 

4. Install the actuating plunger in bore 
in left side of housing, flat end 
outward. 

5. Install 3/4 inch interlock ball in bore 
in rear boss. This ball rides between 
the low low-reverse shifting bar and 
the first-second speed shifting bar. 

6. Install the first-second speed shifting 
bar through the center bore in 
housing, through the shifting block, 
the center boss and the shift yoke. 
Block is installed with the wire 
support to the rear; yoke is installed 
with fork to the rear. Install 
interlock pin in bore in neutral notch 
of bar as neutral notch enters rear 
boss in housing. 

Keep bar so that interlock pin 

remains in a vertical position during the 

remainder of the assembly. Rotation of 
bar will allow interlock pin to jam into 
tension spring bores. 

7. Install the block and yoke lock 
screws, tighten and wire securely. 

8. Install the 3/4 inch interlock ball in 
bore in rear boss. This ball rides 
between the first-second speed 
shifting bar and the third-fourth 
speed shifting bar. 

9. Install the third-fourth speed 
shifting bar in top bore of housing, 
through the shifting block, the 
center boss and the third-fourth 
speed shifting yoke, fork to the front. 

10. Install the block and yoke lock 
screws, tighten and wire securely. 

11. Remove shifting bar assembly from 
vise and place on work bench. 

12. Install the three tension balls in 
bores in top of housing. 

13. Install the three tension springs in 
bores in top of housing. The black 
spring is installed in the left bore 
(third-fourth shift bar). Red springs 
are installed in the other two bores. 


AUXILIARY TRANSMISSION 


SEPARATION OF MAIN AND 
AUXILIARY SECTIONS 


1. With the transmission assembly 
removed from vehicle and air lines 
disconnected, turn out the 
capscrews which attach the 
auxiliary housing to the 
transmission case. 

2. Install three puller screws in the 
tapped holes in housing and tighten 
evenly to move the auxiliary section 
to the rear to break gasket seal. 

3. Attach chain hoist to housing to 
properly balance and to relieve the 
weight of the auxiliary section (Fig. 
22). 

4. Continue to move the auxiliary 
section to the rear until free of 
transmission. This assembly consists 
of the housing, the auxiliary 
countershafts, low speed gear, 
output shaft, shift cylinder and 
synchronizer assemblies, range 
mainshaft, splitter gear and sliding 
clutch. There is nothing to restrict 
the movement of the auxiliary 
except the two dowel pins in the rear 
flange of the case. 

Transmission can also be set 
vertically to remove the auxiliary 
section. Block under clutch housing to 
prevent damage to drive gear shaft and 
lift the auxiliary upward and from 
transmission case. 


JOINING OF MAIN AND AUXILIARY 
SECTIONS 


1. Make sure the two dowel pins are in 
place in rear face of transmission. 
These are installed with the long 
taper protruding to the rear and the 
front of the pin flush with the front 
face of flange. 

2. Place a chain hoist on auxiliary 
assembly to properly balance and 
hold its weight. 

3. Move the auxiliary section evenly 
onto rear of transmission. the two 
countershaft drive gears will mesh 
with the auxiliary drive gear and 
front of countershafts will seat in the 
two bearings installed in front 
section. Move assembly evenly, 
rotating drive gear if necessary, to 
properly mesh gears. 

Auxiliary section can also be 
installed by setting front section 
vertically on wood blocks and by 
lowering the auxiliary evenly on 
transmission. 

4. Install the attaching capscrews and 
tighten securely. 

5. Connect air lines and install 
transmission assembly in vehicle. 
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AUXILIARY SECTION 


Disassembly 


l. 


2. 


Remove the shift cylinder cover 
bolts and remove the cover. 
Remove the nut from the end of the 
shifter shaft. Using air on low range 
port, remove the piston from the 
shift cylinder. Do not stand in back 
of piston. 

Remove the bolts that attach the 
shift cylinder housing to the rear 
plate. 

Cut the lock wires and remove the 
set screws from the shifting fork. If 
necessary, rotate the shift cylinder 
housing to expose the set screws 
(Fig. 23). 

Push the shifter shaft to the inside, 
through the fork hub and out of the 
cylinder housing. Remove the 
shifting fork and shift cylinder 
housing from the plate. 

If necessary, remove the O-rings 
from the piston and shift cylinder 
housing (Fig. 24). 
To remove the countershaft 
assemblies, place the rear plate on 
wood blocks so that the front of the 
countershafts are approximately two 
inches from the work bench. Also, 
place blocking under the 
synchronizer assembly to prevent it 
from moving. 

If the synchronizer moves 


downward and off the mainshaft, the 
springs will be forcibly ejected from the 
synchronizer. 


8. 


14. 


15. 


16. 


17. 


Remove the bolts that attach the 
countershaft rear bearing covers to 
the plate. Remove the covers. 
Remove snap rings from rear of each 
countershaft. 


. Using a hammer and a soft drift, tap 


the rear of the countershafts to 
unseat them from the bearings. 


. Use puller to remove bearings from 


shafts and bores. 


. Pull the synchronizer assembly from 


the output shaft as a complete unit. 


. Pull the direct (high range) cone 


synchronizer ring from pins of the 
low-speed synchronizer ring, 
covering with cloth to catch the 
blocker spring installed in bores of 
the direct cone synchronizer. Lay 
large low-speed ring on table and 
pull direct cone slowly upward. 
Remove sliding clutch gear from 
pins of low-speed synchronizer. 
Remove the key from keyway 
between splines of range mainshaft. 
Turn splines of low-speed gear 
washer, located in hub of gear, to 
align with splines of shaft. 
Remove the low-speed gear and 
splined washer from shaft. 


18. 
19. 
20. 
21. 
22. 
23. 
24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35 


36. 


37. 
38. 


39. 


Remove the clutching collar from 
shaft. 

Remove the right countershaft from 
auxiliary housing. 

Turn out capscrews and remove the 
splitter gear shift cylinder cover. 
Cut lock wire and turn out lock 
screw from shifting yoke. 

Pull shifting bar and piston out 
through rear of shift cylinder. 
Remove O-ring from OD of piston if 
necessary. 

Remove O-ring from small diameter 
at end of shifting bar if necessary. 
Remove the shifting yoke from 
sliding clutch gear and withdraw the 
shift cylinder from housing. 
Remove the left countershaft 
assembly. 

With soft bar and maul, or with use 
of press, move the splitter gear and 
output shaft assembly forward and 
out of rear bearing. 

Remove the bearing inner spacer 
from shaft. 

Using the front face of the splitter 
gear as a base, press the tailshaft 
through the gear and front cone of 
bearing, freeing gear, washer and 
bearing cone (Fig. 25). 

Remove splined thrust washer from 
gear and, if necessary, remove snap 
ring from gear. 

Remove snap ring from front of 
quill. 

Pull the range mainshaft from quill 
using the sliding clutch as a base for 
puller jaws. This will free range 
mainshaft and sliding clutch. 
Remove the ball bearing and needle 
bearing from range mainshaft if 
necessary. 

Remove snap ring from range 
mainshaft if necessary. 


. Turn out the attaching capscrews 


and the nut from stud on rear 
bearing cover. 

Tap lightly to break gasket seal, and 
remove the rear bearing cover. 
Remove oil seal from cover. 
Remove the bearing rear cone from 
housing. 

Push parts to the rear to remove the 
two cups and outer spacer of bearing 
from housing bore. 

The auxiliary countershafts, drive 


gear and over-drive gear are one piece 
and cannot be disassembled. The two 
gears are welded to the shaft at the time 
of manufacture. 


40. 


If necessary, remove bearing inner 
race from front of countershaft. 


Assembly 


For timing purposes, mark the tooth 


on each over-drive gear which is 
stamped with an O. Install inner race of 
bearing on front of countershafts. 


The quill should not be removed 


from output shaft unless replacement of 
quill is necessary. If replaced, press 
quill into output shaft until shoulder 
seats squarely against shaft. Check 
shaft on centers; shaft should not be 
over .003 inch. 


l. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Install splitter gear sliding clutch on 
splines of output shaft, internal 
splines to the rear. 

If previously removed, install the 
bushing in the range mainshaft 1/16 
inch below face. 

Install the snap ring in groove at end 
of splines in range mainshaft. 
Install the range mainshaft on quill 
of output shaft. 

Install the front ball bearing in range 
mainshaft and on quill. Seat with 
sleeve driver slightly larger than ID 
of bearing inner race. 

Install snap ring in groove on front 
of quill. 

Install snap ring in groove of splitter 
(over-drive) gear. 

Mark any two adjacent gear teeth on 
the splitter gear. Then mark the two 
adjacent teeth which are directly 
opposite the first set marked (Fig. 
26). 

Install the splined washer on shaft 
and against shaft shoulder. 


. Install the splitter gear on splined 


washer, clutching teeth to the front. 
Install the rear washer on output 
shaft, flat side to the rear. 

Install the front cone of Timken 
bearing on shaft and against washer, 
taper towards the thread end. This is 
a matched bearing; make sure the 
correct cone and cup are matched. 
Heating of bearing cones to install 
on output shaft is recommended, 
provided the bearing is not heated 
over 275 degrees F. Heat lamps are 
recommended for heating purposes. 
Install the bearing inner spacer on 
shaft and against the bearing cone. 
Start the front cup of bearing into 
rear of bore in auxiliary housing, 
taper to the inside. 

Place the bearing outer spacer on 
cup and place the rear cup of bearing 
on spacer, lip to the rear. 

Tap the two cups and spacer lightly 
and evenly to seat in rear bore, 
seating lip on rear cup against 
housing. 

Place the rear plate with assembled 
cups over output shaft. 

Install heated bearing rear cone on 
shaft and into rear cup. 

Install oil seal in rear bearing cover 
if previously removed. Check rear 
bearing cover for speedometer 
bushing. 

Install the rear bearing cover on 
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ter bore. Tigh 
securely. Mike En that озии "отэ мазни E E 


21. 


22. 


23. 


24. 
25. 


26. 


27. 
28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


shaft is to the rear as far as possible. 
Place the left countershaft into 
position, meshing marked timing 
tooth on over-drive gear with two 
marked teeth on the splitter gear. Do 
not install rear bearing. 

Install O-ring in splitter cylinder 
shift bore. 

Place the shift yoke fork in position 
in sliding clutch gear. Install the 
splitter shift cylinder into rear bore 
and place hub of shift yoke into 
position in cylinder with long hub to 
the front. 

Install O-ring on OD of piston. 
Install the shift bar from the rear 
into shift cylinder and through the 
yoke hub. 

Install lock screw in yoke hub and 
secure with safety wire. 

Install splitter insert valve in cover. 
Install exhaust screw in cover to 
secure insert valve. 

Install the splitter shift cylinder 
cover with the exhaust screw down 
and supply port to the right, tighten 
capscrews securely. 

Place the right countershaft into 
position, meshing marked tooth on 
over-drive gear with two marked 
teeth on the splitter gear. Do not 
install rear bearing. 

Install the splitter gear clutching 
collar on splines of range mainshaft 
against snap ring, clutching teeth to 
the rear. 

Install the low range gear on range 
mainshaft and against clutching 
collar. 

Install the splined washer on range 
mainshaft and into hub of low range 
gear. Align splines of washer with 
raised splines of shaft. 

Lock the low range gear into 
position by inserting the range 
mainshaft key between splines of 
shaft and washer. 

Place the larger low-speed 
synchronizer ring on work bench 
with pins upwards. 

Install the sliding clutch gear on pins 
of the low-speed synchronizer, 
protruding clutching teeth down. 
Install the three springs in bores in 
the direct synchronizer ring (Fig. 
27). 

Place the direct synchronizer ring 
over pins of the low range 
synchronizer ring, seating springs 
against pins. 

Apply pressure to direct 
synchronizer ring so as to compress 
springs and seat pins of low-speed 
synchronizer fully into bores of 
direct synchronizer plate. 


4 


in 6 


FIG. 5 Gear Shift Lever and Housing—Disassembled 
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FIG. 6 Air Valve Disossembled 


40. 


41. 


on 


Spread the countershaft assemblies 
and place the assembled 
synchronizer assembly on the range 
mainshaft, fitting low range cone 
into mating cone on low range gear. 
Set housing with front end of 
countershafts on bench. Center rear 
of countershafts in housing bores. 

Make sure that marked timing teeth 
countershaft over-drive gear are 


meshed with the marked timing teeth on 
splitter gear (Fig. 28). 


42. 


43. 


44. 


45. 


Install rear bearings on shafts and 
into bores. 

Install snap ring on rear of each 
countershaft. 

Install rear bearing covers, tighten 
capscrews securely. 

Install O-ring in bore of shift 
cylinder. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


С 1686-B 


Install washer іп Боге of shift 
cylinder and against O-ring. 

Install snap ring in bore of shift 
cylinder to secure washer. 

Place the range shifting yoke into 
yoke slot of sliding clutch gear, long 
hub to the rear. 

Install the shift cylinder through 
rear plate bore and place the hub of 
shifting yoke into position in shift 
cylinder housing (Fig. 29). 

Insert thread end of shifting bar into 
shift cylinder from the front, 
through the yoke hub and into 
cylinder. 

Align lock screw holes in yoke hub 
with slots in shifting bar and install 
yoke lock screws. 

Install capscrews in shift cylinder 
and tighten securely. 
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59. 


FIG. 7 Pulling Auxiliary Drive Gear 
Assembly from Case Bore 


DRIVE GEAR NUT 
(INSTALL WITH LOCTITE AND STAKE) 


53. 


54. 
55. 


56. 


57. 


58. 


Install O-ring іп ID of shifting bar 
piston. 

Install O-ring on OD of piston. 
Install piston into cylinder bore and 
on shifting bar, flat side outward. 
Install the elastic stop nut on 
shifting bar, tighten securely. 

If previously removed, install air line 
fitting in air cylinder port, 90 
degrees ell facing toward center of 
transmission. 

Install cover on shift cylinder, air 
port towards upper left. 

If previously removed, install air line 
fitting in cover air cylinder port, 90 
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FIG. 8 Drive Gear Assembly—Disassembled 
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FIG. 9 Reverse Idler Gear Assembly—Disassembled 


degrees ell facing toward center of 
transmission. 
If a gasket is used which requires 
shellac or permatex, use only a very 
small amount to prevent clogging of 
cylinder air ports or damage to O-rings. 
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FIG. 10 Marking Tooth on 
Countershaft Drive Gear 
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FIG. 13 Relieving Drive Gear Third and Second-Speed 
Bearing Nut Gears from Countershaft 


FIG. 12 Installing Third-Fourth 
Speed Sliding Clutch 
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FIG. 15 Countershoft Assembly—Disassembled 
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FIG. 17 Pressing Second-Speed FIG. 19 Pressing PTO Gear on 
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FIG. 22 Separation of Auxiliary Section 
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FIG. 23 Removing Shift Cylinder 
Housing Set Screws FIG. 24 Range Shift Cylinder—Disassembled 
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SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PTS) END PLAY LIMITS ны == = 


Transmission— Fuller RTO and RTOF -9513 Reverse | Reverse Speed Ger — | Gear 0.005 -0.038 
далай 
BOLTS 


4-20 x V2 


1/4-20 x 5/8 Air valve adapter plate 
1/4-20 x 7/8 Air valve adapter plate, rear 


Torque-Rating Torque-Rating 
(Foot-Pounds} (Foot-Pounds) 
| 10-15. | 3/8-16x 1-1/4 | Gear shift fever housing | 


38-16 x 1-1/4 
3/8-16 x 1-1/4 


Auxiliary countershaft rear bearing covers 
Auxiliary range shift cylinder 


1/4-20 x 1-3/4 Air valve 3/8-16 x 1-1/4 Auxiliary range shift cylinder cover 
5/16-18 x 1/2 Hand hole cover 3/8—16 x 1-3/4 Shift bar housing 
5/16-18 x 1-1/2] Splitter cylinder cover 25-35 3/8-16 x 2 Auxiliary housing 


3/8-16 x 2-3/4 Rear bearing cover 


элё | етос 
1/2—13 х 3-1/2 | Clutch housing 
1/2-20 x 1 Countershaft front bearing retainers 


1/2-20x 1 Auxiliary countershaft rear bearing retainer 
1/2-20x 2 Range shift yoke 


кебіне 
5/8-18 170-185 
5/8-18 "t cylinder shift bar 70-80 


2-16 Output shaft 450-500 


3/8-16 x 3/4 PTO cover, small 

3/8-16 x 3/4 Air filter bracket to case 

3/8-16 x 1 Auxiliary drive gear bearing retainer 
3/8-16 x 1-1/2 
3/8-16 x 1-1/4 
3/8-16 x 1-1/4 
3/8-16 x 1-1/4 


NUTS 
[кор ss r m 
(Foot-Pounds) 
5/16—24 Gear shift lever pivot pin 
7/16—20 Splitter cylinder shift bar 
5/8-11 Splitter control jam 


5/8-18 Reverse idler shaft 


Auxiliary housing 

Front beating cover 
Shift bar housing 
Auxiliary housing 


50-65 
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PART 16-64 Spicer P8516 Sixteen Speed 
Compound Transmission 


Applies to L-, LN-, LT-, LNT-9000 Only 
COMPONENT INDEX COMPONENT INDEX 


COUNTERSHAFT OVERHEAD CONTROL ASSEMBLY — 


Front Unit FRONT UNIT 
Assembly ........................ Installation ......................... 
Disassembly ...................... Removal. блады E M RR 
ӘСЕ REAR UNIT 
Assembly ........................ Assembly .......................... 
Disassembly ...................... Disassembly: ........................ 
FRONT UNIT 
semi SEPARATING FRONT AND 
MDC E MM ML M QUE REAR UNITS ......................... 
Disassembly ......................... 


JOINING FRONT AND REAR UNITS SHIFTER HOUSING 


MAINSHAFT Front Unit 
Front Unit ДЕЧ Т ЖОЛ Л О 
Assembly ........................ Removal ......................... 
Disassembly ...................... Rear Unit 
Rear Unit Installation ....................... 
Assembly асы аккан ын Removal ......................... 


Disassembly ...................... 


TC 


DESCRIPTION 


TRANSMISSION portion is air-shifted by a flip switch 

| : | button оп the shift lever. Model Р8516- 

Тһе Spicer model P8516 is an air- ЗА has a 12.26 to one low-low gear ratio 

shifted compound transmission (Fig. 1). which makes it suitable for either on-or- 

One shift lever controls the selection off highway use. Model P8516-B has a 

of all sixteen forward speeds and four 10.45:1 low-low ratio making it more 

reverse speeds. The four-speed main suitable for on-highway operation. 

section is shifted by manually moving 
the shift lever while the auxiliary 


16-64-02 


SPICER SIXTEEN-SPEED COMPOUND TRANSMISSION 


16-64-02 


FIG. 1 


AIR CONTROL 


(ч) 
@ OW 


5ТІСК POSITIONS 


P8516 Sixteen-Speed Compound Transmission 


С2154-А 


REMOVAL AND INSTALLATION 


FRONT UNIT OVERHEAD 
CONTROL ASSEMBLY (GEAR 
SHIFT LEVER) 


Removal 


1; 
2; 


3; 


Shift the transmission into reverse. 
Remove the retaining capscrews and 
washers (Fig. 2). 

Separate the shifter dome from the 
filler block (if so equipped) or shifter 
housing and gasket(s) and lift 
straight up. 


Installation 


l. 


2. 


Shift unit into neutral so notches of 
shift forks and brackets align. 

Use light coat of gasket cement to 
assemble new gasket to shifter 
housing opening. If filler block is 
used, a second gasket will have to be 
used as shown in Fig. 2. 

Place shift lever and dome assembly 
on shifter housing, noting that finger 
end of shift lever enters the neutral 
positioned notches. 


Secure with six capscrews and lock 
washers. 

Assemble reverse lockout plunger to 
shifter housing. Preload and secure 
with spring in retainer. 

Check shifting of transmission into 
all gear positions for satisfactory 
operation. 


TRANSMISSION 


Removal 


1. 


Bleed the air reservoirs. Disconnect 
the air line at the top right side of the 
transmission. 

Disconnect the drive shaft at the 
parking brake drum, and disconnect 
the speedometer cable (if so 
equipped). 

After cleaning the area around the 
cross-shaft housing, remove the 
housing and tie it out of the way. 
Cover the opening in the gear shift 
housing. 


4. Remove the shift control cable 


retaining clamp, and disconnect the 
cable at the air shift valve. Remove 
the two clevis pins securing the air 
shift cylinder (necessary for 
clearance of the transmission jack). 
Disconnect the clutch release lever 
retracting spring. Remove the slave 
cylinder mounting bolts, and 
position the slave cylinder out of the 
way. 

Remove all but two upper bolts of 
the clutch housing attaching bolts at 
the engine. 

After securing a transmission jack to 
the transmission (Tool LRE 1790), 
raise the transmission slightly to 
relieve pressure at the side rail 
mounting brackets. Disconnect the 
mounting brackets (Fig. 3). 
Disconnect the parking brake rod 
clevis and both air line clamps (on 
the side rail brackets). Disconnect 
the back-up light wire. 

After removing the remaining clutch 
housing retaining bolts, pull the 
transmission rearward to clear the 


16-64-03 SPICER SIXTEEN-SPEED COMPOUND TRANSMISSION 16-64-03 
input shaft. 9. Refer to Fig. 3 for further assembly 2. Lift the housing straight up from the 
10. Raise the front of the truck enough instructions and Torque Valves. case and gasket. 
to provide clearance in removing the 10. Install the air shift cylinder, connect Installation 
transmission, install safety stands, the air shift cable, and install the 1. Use light coat of gasket cement and 
and then remove the transmission cable clamp. assemble shifter housing gasket to 
from under the vehicle. 11. Install the cross-shaft housing, and rear case. 
torque the mounting bolts to 2. Place the front and rear sliding 
Installation specification. clutch gear collars in neutral 
1. Install two pilot studs in the clutch 12. Connect the speedometer cable (if so position. 
housing and remove the clutch equipped), the brake rod, and the air 3. Check to determine that shift forks 
housing dust cover. line. are in neutral position. 
2. Position the transmission under the 13. Start the engine to build up air 4. Place shifter housing into position 
vehicle, and then lower the vehicle. pressure, connect the drive shaft, on case, being careful that both shift 
3. Position the input shaft in the clutch and check for air leaks. forks engage their corresponding 
discs, and start two of the shift collars. 
transmission retaining bolts. SUB-ASSEMBLIES 5. Secure shifter housing to rear case 
4. Torque all transmission-to-clutch- with capscrews, stud nuts and lock 
housing bolts to specification. washers. 
5. Install the air line retaining brackets SETER ROUSING 6. Reconnect shift linkage to outer 
on the side rail brackets. Connect Removal cross shift levers (Fig. 4). 
the back-up light wire. 1. Remove the reverse lockout plunger 
6. Install the clutch housing dust retainer, spring and plunger pin 
cover, the slave cylinder, and the from the left side of the shifter 
retracting spring. housing (Fig. 4). 
7. With the transmission front end 2. The transmission should be in 
connected at the engine and the reverse gear. If not, and the 
transmission jack removed, position overhead contro] has been removed, 
the transmission rear mounting shift with a large screwdriver or pry 
studs and related parts (Fig. 3). bar, so that the reverse shift fork will 
8. Torque the upper retaining nuts to clear. - 
specification. (Fig. 3). 3. Remove the retaining capscrews and 
lock washers. Lift the shifter 
housing straight up from the 
transmission case and gasket. 
Installation 
1. Use light coat of gasket cement and 
CONTROL VALVE —& apply shift cover gasket to 
transmission case. 
Ф 2. Place first-second апа third-fourth 
Шш speed sliding clutch gear collars in 
neutral position. 
CROSSHOLE Ж 3. Slide reverse іШег gear forward into 
РЕРНИ complete engagement with 
countershaft gear. 
3 3 4. Check to determine that shifter 
^ x housing is in reverse and place 
ЕТ” уо housing іп position оп case. Маке 
Е s sure all three shift forks are in place 
on their respective shift collars. 
PEKERE SRT C 5) ші 5. Secure shifter housing to main case 
(OT with capscrews and lock washers. 
CE 6. Before installing shift lever and 


`. FILLER BLOCK 


a 
C 2301-А 


FIG. 2 Front Unit Overhead 


Control Assembly 


dome, use large screwdriver or small 
pry bar and check movement of each 
shift rod to make sure transmission 
will shift easily and completely into 
each gear position. 


AUXILIARY TRANSMISSION SUB- 
ASSEMBLIES 


SHIFTER HOUSING 


Removal 


l. 


Remove the retaining capscrews and 
retaining stud nuts and lock 
washers. 
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FIG. 3 Transmission Rear Support Mounts 
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FIG. 4 Front Unit Shifter Housing 
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DISASSEMBLY AND ASSEMBLY 


MAIN TRANSMISSION 


Refer to Auxiliary Transmission 


for instructions on separating the main 
and auxiliary sections of the 
transmission. 


Disassembly 


1, 


Lock the transmission іп two gears 
by engaging third and fourth-speed 
clutch gear collar with drive gear, 
and reverse sliding gear with second- 
speed gear (Fig. 5). 

See Fig. 6. Remove the capscrew and 
washer attaching the long clutch 
release shaft to the clutch release 
yoke. 

Remove the key and tap the release 
shaft free of the yoke. Remove the 
shaft through the side of the clutch 
housing. It Is not necessary to 
remove the clutch housing unless it 
is damaged. 

Slide the yoke and the short shaft 
toward the inside of the housing and 
remove as a unit. 

Remove the stud nuts (Fig. 7) and 
lock washers from the main drive 
gear bearing cap. 

If the bearing cap oil seal is 
damaged, remove it with a drift. 
Unstake the drive gear bearing nut 
from slots in the drive gear shaft. 
Use a suitable tool to remove the 
bearing nut from the main drive 
gear, keeping in mind that the drive 
gear bearing nut has a left hand 
thread (Fig. 5). 

Support the outer race of the bearing 
and press the main drive gear out. 
If the mainshaft pocket bearing 
remained in the drive gear, remove 
It. 


. Slide the third and fourth clutch 


collar from the clutch gear. 


. Remove the capscrews and washers 


from the retainer. 


. Remove the lock wire from the 


capscrews. 


. Remove the capscrews and lockplate 


from the pocket of the mainshaft 
rear drive gear (Fig. 5). 


‚ Use a suitable puller tool to remove 


the rear drive gear from the 
mainshaft splines. 


. Use a suitable wire or rope sling 


under the approximate center of the 
mainshaft gears, and remove the 
mainshaft and gears from the case. 


. Remove the reverse idler shaft 


lockplate by removing the lockplate 
capscrew and lock washer. 


. Using a long through bolt with 1 3/ 


4 inch by 6 inch tubing and flat 


MAIN DRIVE GEAR 
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-- 
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C 2304-А 


FIG. 5 Front Unit Drive Gear and Mainshaft 


21. 


22. 


23. 


24. 


washer pull the reverse idler gear 
shaft out through the rear of the 
case. 


. Remove the reverse idler gear sub- 


assembly from the case as the idler 
shaft is pulled free (Fig. 8). 


. Remove the countershaft front 


bearing cap. 


. Remove the lock wire from the 


capscrews. 
Remove the capscrews and the 
lockplate from the end of the shaft. 
Using a suitable puller tool, or puller 
screws, remove the bearing retainer 
and taper bearings from the shaft. 
Move the countershaft sub-assembly 
toward the rear of the case until the 
rear bearing is free of the case bore. 
Using a suitable puller, remove the 
bearing from the countershaft (Fig. 
8). 

With the countershaft free of the 
front bearings, lift the front end up 
first and remove the entire sub- 
assembly from the case. 


Assembly 


l. 


Lower the countershaft assembly 
into the case with the rear end 


SHORT SHAFT 


through the rear bearing retainer 
bore. Align the front end of the shaft 
with the front bearing retainer bore. 
Assemble the tapered bearings and 
cones into the retainer. Place the 
gasket on the retainer and bearing 
sub-assembly. 

Assemble the bearing retainer sub- 
assembly onto the end of the shaft, 
and press, or tap it into the case 
bore. 


YOKE 


LONG SHAFT C 2305-A 


FIG. 6 Clutch Housing and Release 
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4. Pull the front cup approximately 3/ 
32 inch out of the retainer bore. 
Place the correct shim pack on the 
retainer to allow 0.003 to 0.008 
inches countershaft end play 
movement. Holes in bearing retainer 
cap and shim pack are equally 
spaced except for one which is 
displaced 5 degrees to insure 
alignment of the oil return pocket. 
There is enough clearance in the 
shim pack, however, to allow it to be 
assembled backwards. When this 
occurs the threads of the screws 
engage the edge of the shim pack 
and pull metal into the screw holes 
as well as inflicting a wrinkle to the 
pack itself. It is suggested that the 
four capscrews be put through the 
bearing cap; then, place the shim 
pack on the capscrews. This will 
serve as a pre-assembly stacker and 
align the shims properly. 

5. Secure the bearings on the shaft with 
the lockplate and capscrews. Torque 
the capscrews to 40-50 ft-lbs and 
secure with lock wire. 

6. Assemble the front cap to the case 
and secure with capscrews and lock 
washers. Torque capscrews to 40-50 
ft-lbs. 

7. Position the rear bearing on the 
countershaft, external snap ring 
toward rear. Align shaft and bearing 
with case bore and, using tubing, 
drive against inner race until bearing 
is seated. Use caution when 
installing bearing as improper 
alignment can cause severe 
brinelling to inner race and 
distortion to the rolls, 

8. Check countershaft end play, which 
should be .003-.008 before installing 
mainshaft into case. 

9. Assemble the reverse idler gear key 
to the sleeve. 

10. Assemble the gear to the sleeve and 
make sure the gear slides back and 
forth freely on the key. It should be 
noted that the sleeve has been 
ground to incorporate a hopping 
guard (to prevent walking out of 
reverse). The gear must be 
assembled to the sleeve with the shift 
fork collar toward the rear. The 
smaller OD end of the sleeve is 
stamped front. If these letters are 
raised, or rough, they should be 
ground flush. 

11. Grease the two sets of roller bearings 
(Fig. 8) lightly and assemble to the 
bore of the sleeve. 

12. Place the reverse idler assembly in 
the case, with thrust washers one at 
each end of the sleeve. 

13. Insert the reverse idler gear shaft 
plain end first, through hole in rear 


FRONT CAP 


ISHIM PACK 


X 


FIG. 7 Front End Disassembly 


of the case and into reverse idler 
bearings. Align flat on rear end of 
shaft for lockplate and tap into final 
position. 

14. Assemble lockplate to case with 
capscrew and lock washer. 

15. Position drive gear bearing under 
arbor with shield up. Support inner 
race of bearing and press drive gear 
into bearing. 

16. Using soft jaws in vise, clamp on 
teeth of drive gear and assemble lock 
nut. This is a left hand thread. 
Tighten lock nut to 550-600 ft-lbs 
torque. Stake lock nut in two 
grooves provided on drive gear. If 
lock nut has a straight OD the 
bearing cap (with oil seal installed) 
must be assembled OVER THE 
DRIVE GEAR AND BEARING 


SPICER SIXTEEN-SPEED COMPOUND TRANSMISSION 


17. 
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MAIN DRIVE GEAR 
BEARING CAP 


BEARING CAP OIL SEAL 


Ө 
` 
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жет” 


- 


С 2306-А 


ВЕҒОКЕ ASSEMBLING AND 
TORQUING LOCK NUT. If lock 
nut has taper on the OD, the lock 
nut can be assembled and torqued on 
the drive gear and bearing. Then the 
bearing cap and seal can be 
assembled over the tapered OD lock 
nut without damage to the seal lip. 
Damage of the seal lip in bearing cap 
will cause oil leakage when 
transmission is assembled into the 
vehicle. Oil leakage could find its 
way up the drive gear stem and be 
thrown into the clutch facing of the 
clutch discs. This will cause clutch 
slippage, and eventual clutch and 
transmission damage. 

Apply a light coat of gasket cement 
to sealing face of drive gear bearing 
cap. Most drive gear bearing caps 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 


29. 


30. 


аге marked ТОР. When (һе word 
ТОР is ир, the ой drain back hole 
should be at the 7 o'clock position. 


. Assemble main drive gear and 


bearing cap sub-assembly to the 
front of the mainshaft. Roll 
mainshaft up with large screwdriver 
to align pocket bearing on mainshaft 
with bearing bore of drive gear. 


. Locate and secure bearing cap to 


main case with capscrews and lock 
washers. Torque capscrews to 25-28 
ft-Ibs. 

Position the clutch housing on the 
case studs or retain with capscrews 
and lock washers. 

Lower rear end of mainshaft 
assembly into case and out rear bore 
of case. Lower front of shaft into 
position and mesh mainshaft gears 
with countershaft gear. 

Using a 13/16 inch thick flat steel 
stock for support block, insert stock 
between front of case and front of 
mainshaft. Lift entire case assembly 
onto press bed, with front of case 
down on bed. Keep mainshaft with 
gears centralized to the rear bore. 
Place rear drive gear sub-assembly 
on output spline of shaft. Press onto 
splines, aligning bearings to rear 
bearing diameter, and locating holes 
of bearing retainer to holes in rear 
face of case. 

Assemble capscrew and washers to 
bearing retainer and case. Torque 
capscrews 40-50 ft-Ibs. 

Assemble lockplate and capscrews 
to mainshaft. Torque capscrews to 
60-80 ft-Ibs. Secure with lock wire. 
Remove entire case assembly from 
the press, and put assembly on floor, 
in vertical position for preparation 
of joining rear case assembly and 
front case assembly. 


. Rotate front drive gear to make sure 


all gears and shafts turn free. 


. Unlock transmission gears and 


make sure mainshaft rotates freely. 
Assemble pocket bearing to end of 
mainshaft. Since pocket bearing fits 
tight on end of mainshaft, use tubing 
to drive against inner-race. 

Install the short clutch release shaft 
(Fig. 7) and the release yoke through 
the side of the clutch housing. 


. Install the long clutch release shaft 


in the opposite side and assemble it 
to the yoke with key, capscrew, and 
lock washer. 


MAIN TRANSMISSION SUB- 
ASSEMBLIES 


MAINSHAFT 
Disassembly 


l. 


If the front pocket bearing remained 


on the mainshaft, remove it with a 
puller. 

Unstake the drive gear bearing lock 
nut, and remove the lock nut (Fig. 
5). 

Place the drive gear and bearing 
subassembly vertically in an Arbor 
Press with the front end up. Use two 
1/4 inch thick plates to support 
under the bearing retainer and press 
the gear free of the bearing. 

Press the bearing retainer free of the 
bearing. 

Remove the snap ring from the front 
end of the mainshaft. 

Remove the clutch gear from the 
splines. 

Remove the third-speed gear, being 
careful to retain the needle rollers 
with the gear. 

Remove the third-speed gear sleeve 
from the shaft. If this requires more 
than normal force, use a puller 
behind the teeth of the second-speed 
gear and remove the gear and the 
sleeve from the shaft together. When 
pulling the second-speed gear, use 
caution to retain the needle rollers 
or they may fall away from the gear 
when it is removed from the shaft. 
Remove the sliding gear from the 
shaft splines. 


10. Remove the first-speed gear from 


the shaft with the needle rollers and 


REVERSE IDLER GEAR 


BEARINGS 


BEARING RETAINER 
TAPER BEARIN 


-Ñ 


DRIVE GEAR 


PTO DRIVE GEAR 


the thrust washer. 


11. If the sleeve is worn or damaged, it 


should be replaced. 


Assembly 


1. 


n 8% 


3RD SPEED GEAR 


Set mainshaft vertically in a vise 
with the front or pilot bearing 
diameter up. Protective vise jaws 
should be used to grip the diameter, 
and against the shoulder at end of 
the long splines. To fit new parts an 
Arbor Press may be required. If so, 
follow this same procedure. All 
needle bearing rollers and spacers 
should be assembled into the gear 
bores before assembly of gears onto 
the mainshaft. Use heavy grease in 
the gear bores to hold the needles in 
place. The needle bearings should 
not completely encircle the bore. 
Space for one needle should be left 
unfilled to allow for adequate 
lubrication and free movement of 
the bearings. 

With the bearings and spacer in the 
bore of the second-speed gear, 
assemble the gear to the mainshaft 
with the clutch teeth down or 
toward the splined center section. 
With the needle bearings and the 
spacer in the bore of the third-speed 
gear, place the third gear sleeve into 
the gear needle bearing bore with 
flange end on the opposite end of the 
gear clutching teeth. 


GEARSHAFT 
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BEARING 
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FIG. 8 Reverse Idler Gear and Countershaft Components 
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10. 


11. 


14. 


16. 


Assemble the third-speed gear sub- 
assembly to the mainshaft with the 
flange of sleeve down or toward the 
second-speed gear. 

Aligning the two locking ball 
notches at the upper end of the 
sleeve with the splines of the 
mainshaft, lock the sleeve to the 
shaft with the lock balls in the 
bottom of the shaft splines and 
notches of the sleeve. 

Check the second-speed gear for free 
rotation after the sleeve is in place. 
Assemble third-fourth clutch gear to 
the shaft splines with the ground end 
down against the third-speed gear. 
Both ends are ground and there is no 
snout on this gear. 

Assemble the snap ring to the 
mainshaft to lock the clutch gear in 
place. Use caution when assembling 
the snap ring to the shaft to prevent 
extending or distorting the snap 
ring. All snap rings must seat firmly 
in grooves to give secure locking 
action. 

Assemble the pilot bearing to the 
end of the mainshaft. Using a piece 
of tubing against the inner race of 
the bearing to tap onto the shaft, seat 
the bearing firmly against shaft 
shoulder. 

Reverse the position of the 
mainshaft in the vise so that the 
assembly rests on the third-speed 
gear and protective vise jaws clamp 
on the clutch gear. 

Assemble first and second-speed 
sliding clutch gear to the shaft 
splines with the shift fork collar up 
or toward the rear of the shaft. 


. With the needle bearing roller and 


spacer assembled into the bore of the 
first-speed gear, assemble the sleeve 
onto the mainshaft. Seat sleeve 
firmly against the shoulder of the 
shaft. 


. Assemble the first-speed gear sub- 


assembly onto the shaft and onto the 
sleeve with the clutch teeth of the 
gear down, or toward the center 
spline section. 

Apply a heavy coat of grease to the 
first-speed gear thrust washer and 
assemble onto the shaft and against 
the face of the first-speed gear. 


. If the thrust washer is a loose ID fit, 


use a heavy rubber band or similar 
device to hold the washer and 
needles in place. 

Remove the shaft assembly from the 
vise. Apply a light coat of grease to 
the splines and assembly thirdfourth 
speed clutch collar to the clutch 
gear. Position the mainshaft rear 
drive gear bearing retainer under 
Arbor and press the bearing into the 
retainer. Use a suitable tube to 


17. 


18. 


permit pressing on the outer race of 
the bearing. 

Turn the mainshaft drive gear 
bearing and retainer over on the 
Arbor. Support the inner race of the 
bearing and press the mainshaft rear 
drive gear through the bearing until 
the bearing seats against the 
shoulder of the rear drive gear. 
Remove the drive gear and bearing 
sub-assembly from the Arbor Press 
and assemble the bearing lock nut to 
the drive gear threads. Torque the 
lock nut to 550-600 ft-Ibs. Stake the 
nut in two places provided on drive 
gear. 


COUNTERSHAFT 


Disassembly 


1. 
2; 


3 


Remove the drive gear snap ring. 
Press the countershaft out of the 
gears one at a time by supporting 
behind the gear as close to the hub as 
possible. 

Remove the Woodruff keys. 


Assembly 


l. 


If Woodruff keys, or the keyways 
have become burred or damaged 
during disassembly, dress with a file 
before reusing them to prevent metal 
chip damage to the gear hub faces. 
Ав new countershaft gears have a 
shrink (or interference) fit of 0.0015 
to 0.003 inches, the gear bores 
should preferably be expanded 
before assembly to the shaft. Boiling 
water, or steam or hot oil (not to 
exceed 250 degrees F) can be used 
for this. Any other heating method 
will damage the gears and adversely 
affect their service life. 

If heat is not used, coat the gear 


bores, and the shaft, liberally with white 
lead to prevent galling or seizing of 
parts. 


2; 


3. 


АѕѕетЫе the Woodruff keys (о the 
countershaft, seating them securely. 
In suitable Arbor Press, support 
second-speed gear on hub with 
chamfer up. Place countershaft in 
bore, align key and keyway and 
press shaft into gear until seated 
firmly against shoulder. 

In a similar manner, support third- 
speed gear with chamfer up. Place 
countershaft in bore, align key and 
keyway and press shaft into gear 
until seated firmly against gear. 
Next, support PTO drive gear on 
long hub with chamfer up. Place 
countershaft in bore, align key and 
keyway and press shaft into gear 
until seated firmly against gear. 
Support countershaft drive gear on 
short hub with long hub and 
chamfer up. Place countershaft in 
bore, align key and keyway and 
press shaft into gear until seated 


firmly against gear. 


7. Assemble snap ring to countershaft 


to lock drive gear in place. 
Use caution when assembling snap 


ring to countershaft to prevent 
extending or distorting snap ring. Snap 
rings must seat firmly to give secure 
locking action. 


AUXILIARY TRANSMISSION 


SEPARATION OF MAIN AND 
AUXILIARY SECTIONS 


1. 


From inside (near the top) of the 
rear case, cut the lock wire and 
remove the two attaching capscrews 
and lock washers. 

Use a bridge chain across the holes 
from which the capscrews were 
removed to support the unit. 

From outside the case remove the 
remaining capscrews, bolts and 
washers. 

Separate the two units with a pry 
bar, while leveling the rear unit with 
a chain fall. 


JOINING OF MAIN AND AUXILIARY 
SECTIONS 


1. 


Tie the third-fourth clutch gear 
collar to the third-speed gear or 
assemble collar to rear of mainshaft. 
Note long snout of clutch collar 
points toward mainshaft. 

Pick up the rear unit with a chain 
hoist attached to the output end 
yoke or companion flange and 
suspend vertically over front unit. 
Lower rear unit into place using 
caution to align rear mainshaft with 
pocket bearing of front mainshaft 
and drive gear teeth with 
countershaft drive gear. 

Bolt the cases together using the two 
drilled head capscrews, with star 
washers on top inside holes of rear 
case. 

Assemble five capscrews with new 
star washers through flange on right 
hand side of front case into rear case. 
Three capscrews and washers are 
assembled from rear into right hand 
side of front case. 

The longest through-bolt assembles 
front to rear in bottom center hole of 
cases. Two shorter bolts assemble to 
left of bottom center. Use washers 
and nuts on all bolts. 

After starting all capscrews and 
bolts, progressively tighten and pull 
cases together. Torque capscrews 
and nuts to 120-150 ft-Ibs. Lock wire 
the internal capscrews together. 
Use chain hoist to lift complete 
assembly and lower into a horizontal 
position. Make sure that oil holes in 
gears are not plugged up with grease 
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to insure initial lubrication of over- 
running gears. Use a large pressure 
type oil can to force lubricant in oil 
holes and end slots of all mainshaft 
floating gears to flush out grease 
used during assembly of needle 
roller bearings. 

Check regulator air pressure with air 
gauge. P.S.I. should be 50-55. 


DISASSEMBLY OF AUXILIARY 
SECTION 


l. 


10. 


13. 


Remove the pocket bearing from the 
front of the mainshaft. Use a suitable 
puller, if necessary, to remove the 
inner race. 

Lock the unit in two gears by 
engaging the third and fourth-speed 
clutch collar with the fourth-speed 
gear and the first and second-speed 
clutch collar with the first-speed 
gear. 

Remove the mainshaft rear flange 
lock nut. Also remove the flat 
washer. 

Use a puller to remove the end yoke 
from the mainshaft. 

Remove the retaining capscrews and 
lock washers from the mainshaft 
and countershaft rear bearing caps. 
Press out the rear bearing cap oil 
seal. Remove the speedometer 
bushing if it is to be replaced. 
Remove the speedometer drive gear 
and mainshaft rear thrust washer. 
Use two pieces of hardwood to block 
the third-fourth speed clutch gear 
against the inside front of the case. 
Using a brass drift, drive the 
mainshaft forward to expose the 
third-fourth speed clutch gear split 
lock ring. 

Remove the wood blocks and the 
split ring. Remove the third-fourth 
speed clutch collar and gear. 
Using a brass drift, drive the 
mainshaft rearward and remove the 
rear bearing and thrust washer. Do 
not lose the needle bearings. 


. Continue to drive the mainshaft 


rearward and remove the following 
parts as the mainshaft clears their 
bores: Fourth speed (overdrive) 
gear, intact with sleeve, needle 
bearings and spacer, second-speed 
gear intact with sleeve, needle 
bearings and spacer, first-second 
speed clutch collar, first-speed gear 
intact with clutch gear, sleeve, 
needle bearings and spacer. 


. Remove the remaining mainshaft 


assembly out through the top of the 
case. 

Cut the lock wire and remove the 
two retaining capscrews from the 
front of the countershaft. Remove 
the front bearing retaining washer. 


14. With a brass drift, drive the 


countershaft assembly rearward to 
clear the front bearing which will 
remain in the case bore. The rear 
bearing will be driven out of the 
case. 

15. Remove bearing retaining snap ring 
from rear end of shaft and use 
suitable puller to remove rear 
bearing. 

16. Lift countershaft assembly out top 
of case. 


ASSEMBLY OF AUXILIARY SECTION 


l. Lower the rear end of the 
countershaft assembly into the case 
with the end of the shaft and the 
first-speed gear through the rear 
bearing bore. Lower the front of the 
countershaft into approximate 
position. Maintain alignment with a 
cable support or by blocking up the 
drive gear. 

2. Align the outer race assembly of the 
rear bearing with the inner race and 
rear bore and top the bearing flush 
with the case. 

3. Assemble the countershaft rear 
bearing cap gasket to the bearing 
cap. Install the cap and gasket in the 
case. 

4. Dip the capscrews retaining the 
bearing cap in gasket cement and 
install the capscrews. Torque to 40- 
50 ft-Ibs. 

5. Position the front bearing on the 
countershaft with the external snap 
ring away from the case. 

6. Position a wood block between the 
second-speed gear and the case rear 
wall. With tubing, drive against the 
inner race of the bearing until it is 
seated against the hub of the drive 
gear. 

7. Secure the bearing with the retainer 
and capscrew. Torque the capscrew 
40-50 ft-lbs. 

8. Position the first-speed gear and 
sleeve assembly in the rear of the 
case with the clutch teeth facing the 
front of the case. Mesh the gear with 
the countershaft gear. 

9. Install the first-second speed clutch 
collar to the first-speed gear. 

10. Position the second-speed gear and 
sleeve in the case with the clutch 
teeth facing the first-speed gear. 
Mesh the gear with the countershaft 
gear. Move the clutch collar to 
neutral. 

11. Lightly coat the thrust faces and 
splines of the mainshaft with grease. 
Insert the pilot bearing end of the 
mainshaft through the rear bearing 
until the shaft has passed through 
the second gear sleeve. 

12. Position the fourth-speed gear and 
sleeve assembly in the case with the 
clutch teeth facing the front of the 


13. 


14. 


15. 


16. 


18. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


case. Slide the mainshaft forward 
through the bore of the sleeve. 
Position the third-fourth speed 
clutch collar to the clutch gear with 
the lock ring counterbore in the end 
of the gear toward the front. 
Position the gear and collar in the 
case and install on the mainshaft 
splines. 

Block the third-fourth clutch gear 
and tap the mainshaft through until 
the locking groove in the mainshaft 
is beyond the clutch gear. 

Coat the two clutch gear lock rings 
with heavy grease and place in the 
groove of the mainshaft. 

Tap the mainshaft rearward until 
the lock rings center inside the 
counterbore of the third-fourth 
speed clutch gear. 


. Position the first-speed thrust 


washer on the rear of the mainshaft 
next to the first-speed gear. 
Position the mainshaft rear bearing 
onto the mainshaft with the external 
snap ring away from the case. Use a 
3/4 inch thick strip of flat stock to 
block the front of the mainshaft 
against the inside of the case. Using 
a pinch bar, roll the mainshaft into 
position to align the outer race of 
bearing with the case bore. Using 
tubing, drive on the bearing inner 
race until the bearing is seated 
against the first-speed gear thrust 
washer. 


. Remove the block and continue to 


tap the bearing into the case bore 
unti] the snap ring is seated against 
the case. 

Position the rear bearing washer and 
speedometer gear on the mainshaft 
and seat them against the rear 
bearing. 

Apply a light coat of gasket cement 
to the OD of the rear bearing cap oil 
seal and press it into the cap. 
Apply gasket cement to the 
mainshaft rear bearing cap gasket 
and install it on the cap. Be sure the 
oil passages are aligned. 

Install the rear bearing cap on the 
case and install the capscrews. 
Install the flange on the mainshaft. 
Do not drive the flange on the 
mainshaft unless the shaft has been 
blocked to prevent it from moving 
forward. Also do not damage the 
pilot surfaces or bearing diameters. 
Install the flat washer and lock nut 
on the flange. Lock the unit in two 
gears and torque the lock nut to 400- 
450 ft-Ibs. 

Torque the countershaft front lock 
nut to 550-600 ft-lbs. Stake the nut 
in the slot in the shaft. 

Shift the clutch collars back into 
neutral to be sure all shafts turn 
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freely. 
28. Install the drive gear pocket bearing. 


AUXILIARY SECTION SUB- 
ASSEMBLIES 


MAINSHAFT 


Disassembly 

1. Using an Arbor Press, press the 
shaft out of the rear bearing and 
first-speed thrust washer. 

Assembly 

1. Due to variations in tolerances and 
to provide better bearing 
lubrication, needle bearings should 
not completely encircle the shaft. 
Space for approximately one needle 
should be left unfilled on all needle 
bearing applications. This will aid in 
preventing seizures by allowing 
easier oil entry and free movement 
of the needle bearings. 

To reassemble needle roller 
bearings, the following steps are 
suggested. If, however, it is more 
convenient to assemble needle bearing to 
inside of gears rather than on shaft and 
sleeve, the method is applicable. 

2. Place the first-second speed clutch 
gear on the bench with the flange 
down. Apply a light coat of grease to 
the area above the flange. Assemble 
one row of 72 needle bearings to the 
clutch gear and install the spacer. 
Apply a light coat of grease and 
assemble the second row of 72 
needle bearings. 

3. With the clutch teeth down toward 
the flange, assemble the first-speed 
gear to the clutch gear, over the 
needles and spacer. 

4. Coat the second-speed gear sleeve 
lightly with grease and install two 
rows of 72 needle bearings with a 
spacer between. 

5. Install the second-speed gear on the 
sleeve and bearing with the clutch 
teeth of the gear away from the 
flange. 

6. Place the fourth-speed gear sleeve on 
the flat plate and coat the sleeve with 
a light coat of grease. Install two 
rows of 62 needle bearings with a 
spacer between. 

7. Assemble the fourth-speed gear to 
the sleeve and bearing with the 
clutch teeth facing upward. 


2ND SPEED (UNDERDRIVE) 
GEAR 


SPLINED DRIVE GEAR 


ATH SPEED GEAR 


REAR BEARING 


COUNTERSHAFT 
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FIG. 9 Rear Unit Countershaft Components 


COUNTERSHAFT 


Disassembly 

1. Remove the front bearing by tapping 
out with a soft hammer. 

2. Press the countershaft out of the 
gears (one at a time) by supporting 
each gear with paralled bars as close 
to the hub as possible. Remove the 
drive gear and the third-speed 
(overdrive gear). 

3. Remove the two exposed Woodruff 
keys (Fig. 9). 

4. Support the first-speed (underdrive) 
gear and press the countershaft out 
of the PTO drive gear spacer at the 
same time. 

5. Remove the remaining Woodruff 
key. 


Assembly 

1. If the Woodruff keys, or the 
keyways have been burred or 
damaged during disassembly, dress 
with a file before reusing them to 
prevent metal chip damage to the 
gear hub faces. 

As new countershaft gears have a 
shrink (or interference) fit of 0.0015 to 
0.003 inches, the gear bores should 
preferably be expanded before assembly 
to the shaft. Boiling water, steam or hot 
oil (not to exceed 250 degrees F) can be 
used for this. Any other heating method 
will damage the gears and adversely 
affect their service life. 

If heat is not used, coat the gear 
bores, and the shaft, liberally with white 


lead to prevent galling or seizing of 

parts. 

2. Assemble Woodruff key to the 
countershaft and seat securely. 

3. Using an Arbor press, support the 
first-speed (underdrive gear) on the 
hub (with the long hub and chamfer 
up). Place the countershaft in 
position, align the key with the 
keyway and press into gear until the 
shoulder on the countershaft seats 
firmly against the gear. 

4. Assemble the PTO drive gear spacer 
to the shaft and seat it against the 
gear. Assemble the remaining 
Woodruff keys to the countershaft 
and seat securely. 

5. Using the Arbor Press, support 
under the hub of the third-speed 
(overdrive) gear with long hub down 
and chamfer up. Place the 
countershaft into position, align key 
with keyway, and press into gear 
until seated against the spacer. 

6. In a similar way, support the 
countershaft drive gear with the 
long hub and chamfer up. 

7. Press the countershaft sub-assembly 
into the gear until it is seated against 
the third-speed gear. 

8. Either a one piece or separable 
bearings will be found as the rear 
countershaft bearing. If a separable 
bearing is used, press on the inner 
race with flange seated against 
shoulder of the countershaft. 
Assemble the snap ring to retain the 
bearing. 
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SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY — PINTS 
Transmission — Spicer P8516 


SPICER SIXTEEN-SPEED COMPOUND TRANSMISSION 


5 


ІМР 


SAESO Engine Ой (ESE-M2C39-A) | 3 — [| 2642 


TORQUE LIMITS — FT-LBS 
Transmission — Spicer P8516 

Front Unit 
Clutch Housing Locknuts 
Countershaft Rear Bearing Retainer 
Countershaft Front Bearing Retainer 


Front-to-Rear Case Attaching Capscrews, 
Input Shaft Bearing Retainer 

Input Shaft Locknut 

Output Shaft Locknut 

Shift Fork Attaching Screws 


120-150 
200-250 
40-50 
120-150 


60-80 
550-600 
550-600 

45-50 
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Companion Flange Nut 


Countershaft Rear Bearing Retainer 
Countershaft Front Bearing Retainer 
Output Shaft Rear Bearing Retainer 


Shift Fork Attaching Screws 


400-450 
25-32 
40-50 
60-80 
45-50 
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PART 16-70 Spicer Auxiliary Transmissions 
Applies to All 1973 Models with Auxiliary Transmission 


COMPONENT INDEX COMPONENT INDEX | Page | 


MODEL 5831 
Assembly 
Bearing Retainers 
Disassembly and Assembly 
Countershaft 
Disassembly and Assembly 
Disassembly 
Gearshift Housing 
Disassembly and Assembly 
Output Shaft 
Disassembly and Assembly 
MODEL 7041 
Assembly 
Countershaft 
Disassembly and Assembly 
Disassembly 
Input Shaft 
Disassembly and Assembly 
Output Shaft 
Disassembly and Assembly 
MODEL 7231 
Assembly 
Countershaft 
Disassembly and Assembly 
Disassembly 
Gearshift Housing 
Disassembly and Assembly 


DESCRIPTION 


AUXILIARY TRANSMISSION 


Models 5831, 7231 and 8031 are 
Three-Speed Auxiliary transmissions. 
Models 7041 and 8341 are four-speed 
auxiliaries. 

All are installed behind the main 
transmission with remote controls 
mounted in the cab. 


MODEL 7231 — Contd. 
Input Shaft and Bearing Retainer 
Disassembly and Assembly 
Qutput Shaft 
Disassembly and Assembly 


MODEL 8031 
Assembly 
Countershaft 
Disassembly and Assembly 
Disassembly 
Gearshift Housing 
Disassembly and Assembly 


MODEL 8341 
Assembly 
Countershaft 
Disassembly and Assembly 
Disassembly 
Gearshift Housing 
Disassembly and Assembly 


SPECIFICATIONS 


TRANSMISSION ASSEMBLY 
Description 
Installation 
Removal 
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REMOVAL AND INSTALLATION 


AUXILIARY TRANSMISSION 


ALL MODELS 


Removal 

l. Position the vehicle so that the 
auxiliary transmission can be easily 
reached and drain the lubricant. 

2. Remove the cotter pins and clevis 
pins from the auxiliary transmission 
shift rods as follows: Move each shift 
rod into the forward position, 
remove the pins and push each shaft 
to the neutral position. 

3. Disconnect the U-joint at the front 
of the auxiliary transmission. 

4. Disconnect the U-joint at the rear of 
the auxiliary transmission and tie 
the drive shaft out of the way. 

5. Disconnect the speedometer cable 
from the transmission. If the 
speedometer cable cannot be readily 
disconnected, remove the parking 
brake drum and linkage, then 
disconnect the speedometer cable. 

6. Remove the parking brake adjusting 
rod clevis pin and disconnect the 
parking brake lever to cam 
connector. 

7. Position a transmission jack under 
the transmission. Fasten the 
transmission to the jack with the 
safety chain. 

8. Remove the transmission mounting 
stud or bolt insulator nut cotter pins 
and nuts. When studs are used, do 
not disturb the stud-to-mounting 
bracket nuts. 

9. Lower and remove the transmission. 

Installation 

1. Place the transmission on the jack, 
secure it with the safety chain and 
roll the jack under the truck. 

2. Position the insulators and 
reinforcements, if used, on the 
transmission mounting brackets. 
Raise the transmission into position 
(Figs. 1 and 2). 

3. Install the remaining insulators. 
Install the retaining nuts and 
washer. Adjust the auxiliary 
transmission so that it is paralled to 


~~ 

25/32 ASSY. DIMENSION 
PRIOR TO FINAL 
ADJUSTMENT — 
BOTH SIDES OF 

FRONT SUPPORT E 


BOTTOM SURFACE 
OF STUD 


ШО 


СЙ 


А 
ТОР ОҒ МОТ 


НС.1 Transmission Mounting Details 


the main transmission within plus or 
minus 1/2 degree. The coupling 
shaft between the two transmissions 
must be parallel to the transmissions 
from zero degrees to one degree up 
at the auxiliary transmission end. 
Notice in Fig. 1 that the.two front 
adjusting bolts and the two rear 
adjusting bolts must have final 
adjusting dimensions within 1/8 
inch of each other respectively. 
Torque to specifications. Install the 
cotter pins. 


4. Install the speedometer cable. 


Torque the cable clip retaining 
capscrew to 5-7 ft-ibs. If the parking 


1-5/64 А55Ү. 
PRIOR TO FINAL 
ADJUSTMENT BOTH 

SIDES OF REAR SUPPORTS? 


a — A m 
DIMENSION T ) 


—REAR BOLT 


B BOTTOM SURFACE 
% OF STUD 


DIMENSION “А” ON THE TWO FRONT 
ADJUSTING BOLTS TO EQUAL 
WITHIN 1/8 INCH ` 


DIMENSION "В ON THE TWO REAR 
ADJUSTING BOLTS TO BE EQUAL 
WITHIN 1/6 INCH ` 


C 2317-А 


brake drum has been removed, 
install the drum and linkage. Attach 
the parking brake connector to the 
adjusting rod with a clevis pin. 
Position the drive shaft and connect 
the rear U-joint. 

Connect the gear shift connecting 
rods to the transmission shift rods 
with clevis pins and new cotter pins. 
Connect the U-joint at the front of 
the auxiliary transmission and 
torque the trunnion bolts to 
specification. 

Fill the transmission. Adjust the 
parking brake and shift linkage if 
required. 
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FIG. 2 Transmission Mounting Details—Models 5831 and 7231 


DISASSEMBLY AND ASSEMBLY 


AUXILIARY TRANSMISSION 
MODEL 7231 


Disassembly 


l. 


Install the transmission assembly in 
an overhaul stand and remove the 
gear shift housing. 

Lock the transmission in two gears, 
remove the input shaft yoke nut and 


the yoke. 

Remove the support from the front 
bearing retainer. 

Remove the output shaft flange nut 
and the flange (and the brake drum). 
Remove the parking brake shoe 
assembly from the bearing retainer. 
Remove the output shaft rear 
bearing retainer and gasket and 


remove the speedometer drive gear 
from the output shaft. Remove the 
oil seal from the bearing retainer. 
Remove the countershaft rear 
bearing cap and shims, keeping the 
shims together for assembly. 
Remove the input shaft bearing 
retainer bolts and lock washers. 
Remove the retainer and the input 
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shaft as an assembly (Fig. 3). 

9. With a soft hammer, tap the 
underdrive gear toward the rear of 
the case until the rear bearing clears 
the case (Fig. 4). Using Tool CG- 
300-3, remove the bearing. 

10. Remove the underdrive sleeve and 
the hub through the rear bearing 
bore and remove the output shaft. 

11. With a brass drift and a hammer, 
drive the countershaft toward the 
rear of the case until the rear bearing 
cup is out of the case. Slide the 
countershaft toward the rear until 
the front of the shaft clears the front 
bearing bore and remove the shaft 
(Fig. 5). 

12. With a brass drift, remove the 
countershaft front bearing cup. 

Assembly 
Coat all parts with transmission 

lubricant to prevent scoring when the 

transmission is first operated. 

l. Install the countershaft front 
bearing cup, using a soft hammer. 

2. Lower the rear end of the 

countershaft into the countershaft 

rear bearing bore and position the 
shaft in the case. 

Install the rear bearing cup. 

4. Position the rear bearing cap 
without shims and tighten the bolts. 

5. Measure the clearance between the 
cap and the case. Select a shim (or 
shims) which will permit 
countershaft end play of 0.001 to 
0.003 inch. After adjustment has 
been made, torque the bolts to 
specification. 

6. Position the output shaft in the case 
and slide the hub and the underdrive 
sleeve onto the shaft. 

7. With the rear end of the output shaft 
extended beyond the rear end of the 
case, drive the rear bearing onto the 
shaft. 

8. Drive the rear bearing and the 
output shaft forward until the 
bearing is firmly seated in its bore. 

9. Apply B5A-19554-A sealing 
compound to the outside diameter of 
a new output shaft oil seal and install 
the oil seal, using the tool shown in 
Fig. 6. 

10. Install the speedometer drive gear 
on the output shaft. Apply B5A- 
19554-A sealing compound to a new 
output shaft and rear bearing 
retainer gasket and install it. Torque 
the bolts to specification. 

11. Install the input shaft and bearing 
retainer as an assembly. Tighten the 
bolts securely. 

12. Install the parking brake shoe 
assembly and torque the bolts to 
specification. 

13. Lock the transmission in two gears, 
position the output shaft flange on 


w 


the shaft and install the retaining 
nut. Torque the nut to specification 
and install a cotter pin. 

14. If the brake drum was removed, 
install it and torque the mounting 
nuts to specification. 

15. Install the support, but do not 
torque the support bolt. 

16. Position the input shaft yoke on the 
shaft and install the retaining nut. 
Torque the nut to specification and 
install a cotter pin. 

17. Shift the transmission gears into 
neutral, apply В5А-19554-А sealing 
compound to a new gear shift 
housing gasket and position the 
gasket on the case. 

18. Position the gear shift housing on 
the transmission case and install the 
retaining bolts and lock washers. 


SUB-ASSEMBLIES 
MODEL 7231 


INPUT SHAFT AND BEARING 
RETAINER 


Disassembly 

1. Using the tool shown in Fig. 7, 
remove the input shaft (with the rear 
bearing) from the front bearing and 
retainer. 

2. Remove the bearing spacer and 
press off the rear bearing. 

3. Using a soft drift, tap the front 
bearing and the oil seal out of the 
bearing retainer. 

Assembly 

1. Position the rear bearing snap ring 
on the input shaft. 

2. Press the rear bearing onto the input 
shaft. 


FRONT REAR BEARING 
OIL SEAL 
7052 jr. T INPUT SHAFT 
a Im | 
| | | | 
| Еш A 
| — 
Ға SPACER 
BEARING 7063 
RETAINER ! SNAP RING 
7050 7030 
C2013-B 
FIG. 3 Input Shaft and Related Parts—Model 7231 
p 
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PILOT SNAP OVERDRIVE UNDERDRIVE UNDERDRIVE RING 
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BEARING RING GEAR GEAR ` SLEEVE 370995-5 
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FIG. 4 Output Shaft Disassembled—Model 7231 
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FIG. 5 Countershaft—Disassembled—Model 7231 
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Position the input shaft and bearing 
in the bearing retainer and install the 
snap ring in the retainer. 

Install the spacer on the input shaft. 
Install the front bearing on the input 
shaft. 

Apply B5A-19554-A sealing 
compound to the outside diameter of 
a new input shaft oil seal and install 
the oil seal in the bearing retainer. 


OUTPUT SHAFT 


Disassembly 


1, 


Slide the underdrive gear off the 
shaft. 


2. Using the direct and overdrive sleeve 
as a hammer, remove the pilot 
bearing from the front of the output 
shaft. 

3. Remove the snap ring from the 
shaft. Remove the hub and the 
overdrive gear. 

Assembly 

l. Press the overdrive gear onto the 
shaft and position the hub on the 
shaft with the flat side of the hub 
toward the overdrive gear. 

2. Install the snap ring, seating it 
solidly in the groove. 

3. Position the direct and overdrive 
sleeve on the hub. 

4. Install the pilot bearing on the shaft. 

5. Slide the underdrive gear onto the 
shaft. 

COUNTERSHAFT 

Disassembly 

1. Remove the countershaft drive gear 
snap ring from its groove in the 
shaft, leaving the ring on the shaft 
behind the bearing. 

2. Position the countershaft in a press 
and, using a press plate, press the 
shaft out of the drive gear, the snap 
ring and bearing. 

3. Press the overdrive gear and the 


4. 


spacer off the shaft. The spacer will 
push the drive gear Woodruff key 
out of its groove. 

Using a suitable puller, remove the 
rear bearing from the shaft. 


Assembly 


l. 


Install the overdrive gear Woodruff 
key. Press the overdrive gear and 
spacer onto the countershaft. 
Install the drive gear Woodruff key 
and press the drive gear onto the 
shaft. Install the snap ring. 

Press the front and rear bearings 
onto the countershaft. 


GEAR SHIFT HOUSING 


Disassembly 


l. 


Remove the shift rod spring and ball 
plug from the side of the housing. 
Remove the spring and ball. 

Remove the lock wire and set screw 


from the direct and overdrive shifter 
fork. Slide the direct and overdrive 
shifter shaft out of the front of the 
housing and remove the shift rod. 
Remove the plunger from the 
housing. 

Remove the lock wire and set screw 
from the underdrive shifter fork. 
Pull the underdrive shift rod out of 
the front of the housing and remove 
the shifter fork. Remove the ball and 
spring from the housing. 

If the oil seals in the front of the 
housing are damaged or cause oil 
leaks, remove the seals from the 
cover. 


Assembly 


l: 


Place the housing in a vise with the 
plunger spring and ball opening in 
the housing at the top. Dip the 
spring in transmission lubricant and 
position it in the housing. 

Place one of the shift rod balls on top 
of the spring. Insert the underdrive 
shift rod (longer shaft) through the 
front of the housing. Hold the ball 
down and push the shift rod through 
the center support. The notches in 
the rod must be indexed with the 
ball. 

Pull the shift rod back far enough to 
permit installation of the underdrive 
shifter fork. Install the fork on the 
shaft. With the longer hub of the 
fork toward the front of the housing, 
align the lock screw hole in the fork 
with the lock screw recess in the 
shift rod. Install the lock screw, 
tighten it solidly and install a new 
lock wire. Shift the rod and fork 
assembly to neutral position. 

Insert the plunger in the cross hole 
in the cover. Insert the direct and 
overdrive shift rod into the housing. 
Position the direct and overdrive 
shifter fork on the rod and slide the 
rod through the center support. 
Align the lock screw hole in the 
shifter fork with the lock screw 
recess in the shift rod and install the 
lock screw. Secure the lock screw 
with a new lock wire. 

Install the shift rod ball, dip the 
spring in new transmission lubricant 
and position the spring on top of the 
ball. Secure the spring with the 
retaining plug. Tighten the plug. 

If the housing shifter shaft oil seals 
were removed, place the new oil 
seals, dipped in transmission 
lubricant, over the front ends of the 
two shifter shafts with the lips of the 
seals toward the rear of the cover. 
Press them carefully into place. 
Make certain the lips of the seals are 
not damaged during installation. 
Shift the direct and overdrive shifter 
shaft and fork assembly to the 
neutral position. 


MODEL 8031 


Disassembly 


1. 


N 


„ө 


FIG. 6 


Remove the gearshift housing апа 
install the transmission assembly in 
the overhaul stand. 

Lock the transmission in two gears 
and remove the input and output 
shaft U-joint flanges by removing 
the nuts and using a companion 
flange puller to remove the flanges 
from the shafts. 

Remove the support. 

Remove the front bearing retainer 
cap (Fig. 8) and gasket. 

Remove the lock washers from the 
retainer cap bolts and install the 
retainer cap (without washers) as 
shown in Fig. 9. 
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Installing Output Shaft Rear 
Oil Seal—Model 7231 


Tool—C-6300 


BEARING 
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С 2016-А 


FIG. 7 Removing Input Shaft 


Bearing—Model 7231 
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FIG. 10 Removing Output Shaft 
Rear Bearing—Model 
8031 


з-4---- RETAINER 6 


7050 After removing the bolts from the 


retainer, remove the retainer and 
front bearing as shown in Fig. 9. 
remove the cap and tap the front 
bearing out of the retainer. 

7. Remove the parking brake shoe 
plate. Remove the output shaft 
bearing retainer, the speedometer 
drive gear and the rear bearing flat 
washer. 

8. Slide the output shaft assembly 
toward the rear of the transmission 
until the rear bearing has enough 
clearance for a standard bearing 
puller to be placed on the snap ring 

Tool—625 of the bearing. Pull the bearing off 

Tool—1013-A ' а 
the output shaft (Fig. 10). 

9. Remove the second and third-speed 
clutch gear lock washer and nut by 
unlocking the tang on the lock 
washer. Hold the nut with a spanner 
wrench while rotating the output 
shaft until the nut is removed from 
the shaft. 

10. Install the nut and puller on the rear 
of the output shaft and pull the 
output shaft out through the rear of 
the case (Fig. 11). 

11. Remove the output shaft nut, lock 
washer, flat washer, second and 
third-speed clutch gear and clutch 
collar, output shaft overdrive gear 
and sleeve, and the output shaft 
first-speed gear through the gear 
shift cover opening. The needle 
roller bearings in the first-speed gear 
will fall out when removing the 
output shaft. 

12. Remove the first-speed clutch gear 

FIG. © Removing Input Shaft Bearing Retainer—Model 8031 and collar from the output shaft. 
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FIG. 8 Input Shaft and Related Parts—Model 8031 
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FIG. 11 
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Removing Output Shaft —Model 8341 


Tool—951-A 
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FIG. 12 Removing Input Shaft Rear Bearing Inner Race—Model 8341 


13. Remove the input shaft and bearing 
out through the gear shift cover 
opening and remove the output shaft 
front pilot bearing from the input 
shaft and gear. 

14. Remove the roller bearing and 
bearing spacer from the input shaft. 
Remove the inner bearing race from 
the input shaft using the tools shown 
in Fig. 12. 

15. Remove the countershaft front 
bearing retainer washer and the rear 
bearing cap and gasket. 

16. Using the tool shown in Fig. 13, 
press the countershaft toward the 


rear until the shaft is free from the 
front bearing and the rear bearing is 
out of the case. 

17. Remove the countershaft rear 
bearing snap ring from the rear of 
the countershaft. 

18. Using the tool shown in Fig. 14, 
remove the rear bearing from the 
shaft. Remove the front bearing 
from the case. 

19. Remove the countershaft from the 
case, front end first, through the 
gear shift cover opening (Fig. 15). 

Assembly 

l. With the aid of a suitable sling (Fig. 


4, Tool—680-4 


Tool—CJ-85 
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FIG. 13 Removing Countershaft— 
Model 8341 


Tool— í gh 1 ke 


FIG. 14 Removing Countershaft 
Rear Bearing—Model 
8341 
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COUNTERSHAFT ASSEMBLY M 
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FIG. 15 Removing or Installing 
Countershaft—Model 
8341 
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15), lower the countershaft assembly 
into the case. The small gear must 
face the rear. The rear end of the 
shaft will extend through the rear 
bearing opening. 

Install the roller bearing and snap 
ring on the rear of the countershaft. 
Coat a new countershaft rear 
bearing cap gasket with gasket 
cement and install the gasket, cap, 
bolts and washers. 

Place the countershaft front ball 
bearing on the shaft and tap into the 
case. Secure the retaining washer to 
the shaft with two capscrews and 
lock wire. 

Press the input shaft rear bearing 
inner race on the input shaft with the 
flanged end of the race toward the 
gear. Use a suitably sized tube as an 
arbor. 

Place the outer race and roller 
bearing assembly in the bore of the 
case and slide the gear into the 
bearing from the inside of the case. 
Set the output shaft front pilot 
bearing into the rear of the input 
shaft. The flanged side of the inner 
race must face the rear. Tap the 
bearing in place. 

Install the bearing spacer on the 
front of the input shaft. Coat a new 
gasket with gasket cement and 
install the gasket, bearing retainer, 
bolts and washers. Do not tighten 
the bolts (Fig. 8). 

Insert the double row ball bearing 
and the dirt and oil deflector. Coat a 
new front cap gasket with gasket 
cement and install the gasket and 
cap. Install the cap bolts and 
washers but do not tighten them. 
Install the drive flange or yoke on 
the input shaft. Start the washer and 
nut. The nut cannot be tightened 
until the output shaft is assembled. 


. Position the transmission, front 


down. Install the second and third- 
speed clutch gear into the second 
and third-speed clutch collar. The 
ground end of the gear must face the 
rear and the tapered end of the collar 
must face the front of the 
transmission. Set the gear and collar 
on the rear of the input gear (Fig. 
16). 


‚ With the aid of petroleum jelly, or a 


comparable viscosity grease, install 
two rows of needle bearings inside 
the output shaft third-speed gear. 
Each row will consist of 62 needles. 
Place the spacer between the two 
rows. A spacer, slightly greater than 
the diameter of one needle, will exist 
in each row when all the needles are 
in place (Fig. 17). 


12. 


14. 


15. 


16. 


Install the pin in the wall of the 
third-speed gear sleeve from the 
inside of the sleeve bore (Fig. 17). 
Place the sleeve inside the third- 
speed gear (and needle bearings) 
with the flange of the sleeve toward 
the rear and the clutch teeth of the 
gear toward the front. Set the sleeve 
and gear on the rear of the second 
and third-speed clutch gear (Figs. 17 
and 18). 


. Using grease, as in Step 11, install 3 


rows of 62 needles in the bore of the 
output shaft first-speed gear. Place a 
spacer on each side of the center 
row. Set the first-speed gear on the 
rear of the third-speed gear sleeve 
(Fig. 19). 

Inspect the output shaft for dirt, 
damage and burrs. Coat the shaft 
lightly with oil and slide it through 
the stacked gears and sleeve. Align 
the long spline on the shaft with the 
pin in the third-speed gear sleeve. 
When the shaft has entered the 
second and third-speed clutch gear, 
turn the transmission so the cover 
opening is facing up (Fig. 20). 
Move the output shaft gears and 
shaft as far to the rear of the case as 
possible without pulling the shaft 
out of the second and third-speed 
clutch gear. Use fiber or hardwood 
blocks as shims between the second 
and third-speed clutch gear and the 
input gear (main drive gear). Tap the 
output shaft forward far enough to 
start the clutch gear lock washer, the 
nut lock washer and the spanner 
nut. Hold the nut with a spanner 
wrench and tighten to 500-550 ft-Ibs 
by turning the output shaft rear nut. 
Align a slot of the spanner nut with 
a tang of the lock washer and bend 
the tang into the slot. The output 
shaft rear nut may be removed 
before the cover is installed by 
locking the transmission in two 
gears. 

With the fiber or hardwood shims in 
place between the input gear and the 
clutch gear, install the first-speed 
clutch gear and collar onto the rear 
of the output shaft. The gear hub 
must be toward the rear and the long 
hub of the collar must be toward the 
front. Tap firmly into place. 


. Install the rear bearing (snap ring to 


rear). Remove the shims from the 
front of the output shaft and tap the 
output shaft and rear bearing 
forward into place. Be sure the front 
of the output shaft enters the pilot 
bearing easily. 


. Place the flat washer on the rear of 


the output shaft rear bearing. Install 


the speedometer gear on the output 
shaft. Coat a new rear gasket with 
gasket cement and place it on the 
case. Install the rear bearing retainer 
and the parking brake shoe plate. 
Torque the front and rear bearing 
retainer and cap bolts to 
specifications. 
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FIG. 16 Second and Third-Speed 


Clutch Installation—Model 
8341 
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FIG. 18 Output Shaft Third-Speed 
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FIG. 19 Output Shaft First-Speed 
Gear Installation—Model 
8341 
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FIG. 20 Output Shaft 
Installation—Model 8341 
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19. 


20. 


21 


Install the front and rear companion 
flanges and torque to specifications. 
Coat a new cover gasket with gasket 
cement and install it and the cover. 
Be sure the shift forks are aligned 
with the shift collars in the 
transmission. 

Install the support on the front 
bearing retainer, but do not tighten 
the locking nut and bolt. 


SUB-ASSEMBLIES—Model 8031 


COUNTERSHAFT 


Disassembly 


Mark the gears to show their 


position and sequence before removal 
(Fig. 21). Gears may be removed from 
the countershaft by supporting each 
gear separately on an arbor and pushing 
the countershaft out of the gear. 
Assembly 


Inspect the gear teeth, bores and 


shaft for wear, damage and rough 
surfaces. Inspect the keys and keyways 
for cracks, burrs or metal displacement. 


1. 


Place the power take-off gear апа 
key in position (long gear hub 
toward front). With a suttable arbor, 
press the power take-off gear firmly 
against the lst speed gear (Fig. 21). 


SECOND AND THIRD SPEED SHIFT FORK 


Insert the 3rd speed overdrive gear 
key and position the gear with the 
long hub facing the front of the 
shaft. Use a proper size arbor and 
press the gear into position. 
Following the above procedure, 
install the drive gear (long hub 
toward the rear of the shaft). 


GEAR SHIFT HOUSING 


Disassembly 


l. 


After cutting and removing the 
safety wires, remove the shift fork 
retaining bolts (Fig. 22). 

Remove the retaining plug from the 
outside of the housing. Remove the 
spring, lock plunger pin and poppet 
ball. 

After shifting the high speed shift 
rod to neutral position, remove the 
Ist speed shift rod from the cover 
and remove the Ist speed shift fork. 
Remove the shift rod interlock pin. 
Remove the 2nd and 3rd speed shift 
rod from the cover and remove the 
2nd and 3rd speed shift fork. 
Remove the 2nd and 3rd speed shift 
rod poppet ball, plunger and poppet 
spring. 

If the oil seals in the front of the 
housing are damaged or leaking, pry 
the seals from the cover. 


FIRST SPEED SHIFT FORK 
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FIG. 22 Gear Shift Housing—Model 8031— Model 8341 
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Assembly 


k 


л 


Place the shift housing upside down 
in a vise. Check the shift rods to 
make sure that they are a free sliding 
fit in the shift cover. 

Dip the 2nd and 3rd speed shift rod 
spring in new transmission lubricant 
and install the spring, plunger and 
poppet ball in the housing. 

Install the 2nd and 3rd speed shift 
rod into the gear shift housing. Hold 
the poppet ball down and slide the 
shaft through the shift cover boss 
(Fig. 22). 

Place the 2nd and 3rd speed shift 
fork on the shift rod with the long 
hub of the fork toward the front of 
the housing. Slide the shift rod 
through into neutral position. Align 
the screw holes in the fork with the 
notches in the shift rod. Install the 
two screws and lock wire the heads. 
Install the shift rod interlock pin. 
Install the Ist speed shift rod into 
the gear shift housing and place the 
Ist speed shift fork on the shift rod 
with the long hub toward the front. 
Align the shift fork screw holes with 
the notches in the shift rod. Install 
the two screws and lock wire the 
heads. 

Install the low speed shift rod 
poppet ball and plunger. Dip the 
spring in new transmission lubricant 


4th SPEED OVERDRIVE 


3rd AND 4th SPEED 
CLUTCH GEAR 
7A060 


3rd AND 4th SPEED 
CLUTCH SLEEVE 


GEAR 


and position the spring on the top of 
the plunger. Secure the spring with 
the retaining plug. Tighten the plug 
solidly. Shift the low speed shift rod 
into neutral. 

If the housing shift rod oil seals were 
removed, dip new oil seals in 
transmission lubricant and place 
them on the front end of the shift 
rods with the lips of the seals facing 
inward (rear). Press them carefully 
into place. Make certain the lips of 
the seals are not damaged during 
installation. 


MODEL 8341 


Disassembly 


I: 


Remove the rear shift housing and 
gasket and mount the transmission 
in an overhaul stand. 

Lock the transmission in two gears 
and remove the flange (and drum) 
from the output shaft. 

Remove the input shaft U-joint 
flange and remove the dust 
deflector. 

Remove the support. 

Remove the front bearing retainer 
cap (Fig. 9) and gasket. 

Remove the lock washers from the 
retainer cap bolts and install the 
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FIG. 23 Output Shaft—Disassembled—Model 8341 
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retainer cap (without washers) as 
shown in Fig. 10. 

After removing the bolts from the 
retainer, remove the retainer and 
front bearing as shown in Fig. 9. 
Remove the cap and tap the front 
bearing out of the retainer. 

After removing the brake shoe 
assembly, remove the output shaft 
bearing retainer, the speedometer 
drive gear and the first-speed gear 
spacer washer (Fig. 23). 

After sliding the input shaft as far 
forward as possible, tap the output 
shaft forward to start the shaft out of 
its bearing. Then slide the output 
shaft and bearing rearward until 
there is clearance for a standard 
bearing puller. Pull the bearing from 
the shaft (Fig. 10) and then remove 
the first-speed gear thrust washer. 


. Position fiber or hardwood blocks 


about one-inch thick between the 
input shaft and the third and fourth- 
speed clutch gear (Fig. 24). 


. Using the tool shown in Fig. 24, 


press the output shaft forward until 
the third and fourth-speed clutch 
gear lock ring is exposed (Fig. 25). 
Remove the two matched halves and 
the blocks. 


. Using the tool shown in Fig. 11, pull 


the output shaft out through the rear 
of the case. 
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13. 


15. 


20. 


Remove the output shaft 
components from the case. Note 
that there are double rows of bearing 
rollers in the first, second and 
fourth-speed gears (Fig. 23). 
Remove the input shaft through the 
top of the case and remove the pilot 
bearing from the input shaft. 
Remove the sleeve and the rear 
bearing inner race from the shaft. 
Use the tool shown in Fig. 12 to 
remove the inner race. 


. Remove the input shaft rear bearing 


from its bore in the case. 


. Remove the countershaft front 


bearing retainer washer (Fig. 26) 
and the rear bearing cap and gasket. 


. Using the tool shown in Fig. 21, 


press the countershaft toward the 
rear until the shaft is freed from the 
front bearing and the rear bearing is 
out of the case. 


. Using a standard puller (Fig. 14), 


remove the rear bearing from the 
shaft. Remove the front bearing 
from the case. 

Remove the countershaft from the 
case, front end first. 


Assembly 


l. 


After positioning the countershaft in 
the case, use a suitable bearing 
driver to install the rear bearing on 
the shaft and in the case bore. 
Apply B5A-19554-A sealer to a new 
gasket, install the rear bearing cap 
and torque the bolts to specification. 
Be sure the oil drain is positioned at 
the bottom and safety wire the bolts. 
Using a suitable installer, drive the 
front bearing into position and 
install the retainer washer. Torque 
the bolts to specification and install 
the lock wire. 

Using a suitable installer and 
positioning the flanged side of the 
inner race to the rear, press the inner 
race of the input shaft rear bearing 
onto the input shaft. 

Position the outer race of the rear 
bearing in the case bore. 

After positioning the input shaft in 
the case, position the pilot bearing 
(with the flanged end of the inner 
race to the rear) in the input shaft. 
After coating the bore of the first- 
speed gear with thick grease, 
position the rollers and the spacer 
(Fig. 23). Note that there must be 72 
rollers in each row. Then carefully 
position the first and second-speed 
clutch gear inside the first-speed 
gear, with the clutch gear teeth to 
the front. 

After coating the bore of the second- 
speed gear with thick grease, 
position the rollers and the ring type 
spacer (Fig. 23). Note that there 
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FIG. 24 Pressing Output Shaft Forward— Model 8341 
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FIG. 25 Third and Fourth-Speed Clutch Gear Lock Ring—Model 8341 
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12. 


13. 


20. 


21. 


must be 72 rollers in each row. Then 
carefully insert the sleeve-type 
spacer inside the реаг with the 
spacer flange to the front. 

After coating the bore of the 
overdrive gear with thick grease, 
position the rollers and the ring-type 
spacer. Note that there must be 62 
rollers in each row. Then carefully 
Insert the sleeve-type spacer inside 
the gear. 


. Position the first and second-speed 


clutch sleeve on the first and second- 
speed clutch gear. The longer hub of 
the sleeve must be toward the first- 
speed gear. 


. Position the third and fourth-speed 


clutch sleeve on the splines of the 
third and fourth-speed clutch gear. 
The longer hub of the sleeve must be 
toward the clutch gear end that is 
recessed for the lock ring. 
Position the first-speed gear 
assembly in the rear of the case. The 
clutch gear teeth must be toward the 
front of the case. 

Position the second-speed gear 
assembly next to the first and 
second-speed clutch gear. The 
clutching teeth of the second-speed 
gear must be toward the first-speed 
gear. 


. Line up the two gears by sliding the 


first and second-speed clutch sleeve 
forward over the clutching teeth of 
the second-speed gear. 


. Position the output shaft through 


the rear bearing bore and through 
the first and second-speed gears. 


. Position the overdrive gear in the 


case and next to the second-speed 
gear. The clutching teeth of the 
overdrive gear must be toward the 
front of the case. 


. Carefully move the output shaft 


forward through the overdrive gear 
assembly. 


. Position the third and fourth-speed 


clutch gear and sleeve so that the 
sleeve can be engaged in the 
clutching teeth of the input shaft. 


. Move the output shaft forward to 


the third and fourth-speed clutch 
gear and slide the first and second- 
speed clutch sleeve to the neutral 
position. 

After lining up the splines of the 
output shaft and the third and 
fourth-speed clutch gear, slide the 

third and fourth-speed clutch sleeve 
to the neutral position. 

Using the tool shown in Fig. 24, 
press the output shaft forward until 
the shaft lock ring groove is beyond 
the third and fourth-speed clutch 
gear. Remove the blocks. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


3l. 


32. 
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After coating the lock ring with 
heavy grease, position both parts of 
the ring on the shaft. 

Slide the third and fourth-speed 
clutch gear forward and make sure 
that both parts of the lock ring will 
center inside the counterbore of the 
clutch gear. 

Using the tool shown in Fig. 11, pull 
the output shaft rearward until the 
components are drawn into position. 
Using a suitable bearing driver, 
install the output shaft rear bearing 
with the snap ring groove to the rear. 
Install the spacer washer and the 
speedometer drive gear. 

Apply B5A-19554-A sealing 
compound to a new gasket, install 
the rear bearing retainer and torque 
the retaining bolts to specification. 
Install the lock wire and install the 
brake shoe assembly. 

Lock the transmission in two gears 
and install the output shaft flange 
(and drum). Torque the nut to 
specification. 

Position the input shaft sleeve on the 
shaft, apply B5A-19554-A sealing 
compound to a new gasket and 
install the bearing retainer gasket 
and the retainer. Torque the bolts to 
specification. 

Position the front bearing in the 
retainer, apply B5A-19554-A 
sealing compound to a new gasket 
and install the bearing cap and 
gasket. Torque the bolts to 
specification. 

Install the support. The finished 
surface should be toward the front. 
Torque the bolt to specification. 
After positioning the dust deflector, 
install the input shaft flange and 
torque the nut to specification. 
Shift the transmission gears into 
neutral. After aligning the shift forks 
with the clutch sleeves, apply B5A- 
19554-A sealing compound to a new 
gasket and install the shift cover 
gasket and the cover. Torque the 
nuts and bolts to specification. 


SUB ASSEMBLIES—MODEL 8341 


COUNTERSHAFT 


Disassembly 


Mark the gears to show their 


position and sequence before removal. 
Then press off the gears, removing the 
keys as each gear is removed. 
Assembly 


Press on the gears, installing the 


16-70-12 


keys as the gears are installed. 


GEAR SHIFT HOUSING 


Disassembly 


1. 


2. 


After cutting the safety wires, 
remove the shift fork retaining bolts. 
Remove the retaining plug from the 
outside of the housing. Remove the 
spring, poppet ball and lock plunger 
pin (Fig. 27). 

After shifting the third and fourth- 
speed shift rod to neutral position, 
remove the first-speed shift rod, the 
shift rod sleeve, the interlock pin and 
the shift fork. 

Remove the third and fourth-speed 
shift rod, the shift fork, the spring, 
ball and lock plunger pin. 

If the oil seals in the front of the 
housing are leaky, drive them out 
with a small chisel or punch. 


Assembly 


l. 


Position the third and fourth-speed 
ball spring in its bore, then the lock 
plunger pin. 

Position the poppet ball on the pin, 
then start the shift rod into its bore. 
Position the rod so that the ball will 
engage one of the three equally 
spaced notches (Fig. 27). 

Using a screwdriver, depress the ball 
far enough to start the rod over the 
ball, then tap the rod in about two 
inches. 

After positioning the shift fork, push 
the rod to its neutral position and 
install the fork retaining bolts. 
Install the lock wire. 

After positioning the interlock pin, 
position the first and second-speed 
shift rod, the sleeve and the shift 
fork. 

Install the fork retaining bolts and 
the lock wire. 

Install the first and second-speed 
poppet ball, lock plunger pin, spring 
and the retaining plug. 

If necessary, install new oil seals in 
the shift rod bores, using a suitable 
installer to avoid damaging the seals. 


MODEL 7041 


Disassembly 


1. 


2. 
3 


Remove the transmission cover (Fig. 
28) from the case. 

Shift the transmission into neutral. 
Remove the 2 detent spring retainer 
plugs from the right side of the case 
(Fig. 28) and remove the detent 
springs and balls. 

Cut the lock wire and remove the 
lock screw from the first and second- 
speed shift fork. Pull the first and 
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20. 


second-speed shift rod out the front 
of the case. Remove the fork. 

Cut the lock wire and remove the 
lock screw from the third and fourth 
speed shift fork. Pull the shift rod 
out of the front of the case and 
remove the fork. 

Remove the interlock plunger from 
the interlock bore in the case. 
Engage both sliding clutch sleeves to 
lock the input and output shafts. 
Pull the cotter pins and remove the 
input and output shaft flange 
retaining nuts and flat washers. 
Remove the input and output shaft 
flanges with a suitable puller. 


. Remove the input shaft bearing 


retainer-to-case attaching bolts. 


. Use puller screws to remove the 


input shaft bearing retainer and the 
input shaft and gear from the main 
case. 


2. Remove the output shaft bearing 


retainer and gasket. 


. Remove the speedometer drive gear 


and spacer. 


. Remove the output shaft bearing 


with a suitable puller. Remove the 
first-speed gear thrust washer. 


. Remove the third and fourth-speed 


sliding clutch sleeve (Fig. 29). 


. Remove the remainder of the output 


shaft assembly out through the top 
of the case. 


. Remove the countershaft rear 


bearing retainer and shims. With a 
micrometer, measure the shim pack 
and tag the total shim pack 
thickness. 


. Tap the countershaft rearward until 


the countershaft rear bearing cup 
can be removed from the main case. 


. Tilt the front of the countershaft 


assembly upward and remove it 
through the top of the case. 
Remove the countershaft front 
bearing cup from the case. 


Assembly 


l. 


Install the assembled (front and rear 
bearing cones installed) countershaft 
into the main case. 

Install the rear bearing cup in the 

countershaft rear bearing bore in the 

main case. 

Install the front bearing cup in the 

countershaft front bearing bore in 

the main case. 

Adjust the countershaft bearing end 

play (preload) as follows: 

a. Install the front bearing retainer 
and gasket. 

b. Install the rear bearing retainer 
with a trial shim pack. 

c. Adjust the shim pack so that a 
0.001 to a 0.003 inch end play is 
obtained on the countershaft 
bearings. In each trial, the bearing 


retainer bolts must be at proper 5. 

torque. Also, the shaft must be 

rotated several times in each 6. 

direction to seat the rollers before 

a final preload and/or end play 

check is made. 1 
d. After the end play and/or preload 

has been established, remove the 

front bearing retainer. 


Place the output shaft assembly in 
the case. 

Slide the first-speed gear thrust 
washer over the rear end of the 
output shaft. 

With a suitable tool, press the output 
shaft rear bearing onto the shaft and 
into the case. The snap ring groove 
on the bearing OD goes to the rear. 
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FIG. 28 Transmission Case Disassembled—Model 7041 
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8. Install the speedometer gear spacer 
with the flat side to the rear and 
install the speedometer gear. 

9. Install the output shaft bearing 
retainer and gasket. 

10. Install the third and fourth-speed 
sliding clutch sleeve. 

11. Install the pilot (pocket) bearing on 
the front of the output shaft. 

12. Install the input shaft in the case and 
onto the pilot bearing. 

13. Install the input shaft bearing 
retainer and gasket. 

14. Install the input shaft bearing 
spacer, front bearing and seal in the 
bearing retainer. 

15. Press the input shaft flange on the 
input shaft T. Torque the retainer 
nut to specifications. Install the 
cotter pin. 

16. Press output shaft flange into 
position and install flat washer and 
retainer nut. Torque the nut to 
specifications. Install the cotter pin. 

17. Start the first and second-speed shift 
rod into the case. Place the first and 
second-speed fork in position and 
push the rod through it. 

18. Insert the interlock in the case. 
Move the first and second rod to its 
neutral position. 

19. Place the third and fourth-speed 
fork into position and slide the shift 
rod through the fork. Move the rod 
to its neutral position. 

20. Install the fork lock screws and the 
lock wire. 

21. Install the detent balls, springs and 
spring retainers. 

22. Install the top cover. 


SUB-ASSEMBLIES 


OUTPUT SHAFT 


Disassembly 

1. Slide the first-speed gear and 
bushing off the rear of the output 
shaft (Fig. 29). 

2. Slide the first and second-speed 
sliding clutch sleeve off its hub and 
off the rear of the output shaft. 

3. Remove the third and fourth-speed 
(or third and overdrive) sliding 
clutch sleeve hub snap ring from the 
front of the output shaft. 

4. Remove the sleeve hub from the 
front of the output shaft. 

5. Slide the third-speed (or overdrive) 
gear off the front of the output shaft. 

6. Place the output shaft assembly in a 
press. Support the assembly on the 
outer rear face of the second-speed 
gear and press the output shaft 
through the third-speed (or 
overdrive) gear bushing and the 
second-speed gear. The bushing 
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retainer will come off with the third- 
speed (or overdrive) gear bushing. 

Assembly 

1. Place the second-speed gear on the 
front of the output shaft with the 
clutch teeth toward the rear of the 
shaft (Fig. 29). 

2. Install the retainer (Fig. 29) in the 
fourth-speed or (overdrive) gear 
bushing and press the bushing onto 
the output shaft. The flanged end of 
the bushing goes toward the rear of 
the output shaft. 

3. Slide the fourth gear (or overdrive) 
gear on its bushing. 

4. Install the third and fourth-speed 
(or overdrive) sliding clutch sleeve 
hub on the output shaft. Install the 
snap ring. 

5. Install the first апа second-speed 
sliding clutch sleeve over the rear of 
the output shaft and onto its hub 
which is integral with the shaft. The 
longer part of the hub (from the shift 
fork groove) goes toward the front of 
the input shaft. 

6. Slide the first-speed gear onto the 
rear of the output shaft. 


INPUT SHAFT 


Disassembly 

1. Press the input shaft through the 
input shaft front and rear bearings 
and out of the rear of the input shaft 
bearing housing. 

2. The input shaft rear bearing and 
input shaft front-to-rear bearing 
spacer can be removed from the 
housing after the snap ring between 
the rear bearing outer race and 
housing has been removed. 

3. Remove the input shaft front 
bearing and input shaft flange seal 
arm out through the front of the 
housing. 

4. Remove the input-to-output shaft 
(pocket) bearing. 

Assembly 

1. Install the two-piece input shaft rear 
bearing into the input shaft bearing 
retainer housing with the thrust 
plate (Fig. 30) facing the rear. 
Assemble the flanged spacer with 
flanged end down toward the new 
bearing. (See stamped word 
‘FRONT ' on sleeve.) Assemble 
small (front end) bearing into the 
bearing cap bore. Seat the bearing to 
cap shoulder firmly. 

With tubing, or sleeve supporting 
the small bearing in the cap, place 
tubing and cap on the Arbor Press (with 
large rear bearing face up). Check the 
large bearing to be sure the thrust plate 
of bearing is still in proper place. 
Position the drive gear in the bearing 
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cap sub-assembly and press the gear 

slowly into both bearings. Be sure 

proper seating between the thrust plate 

and drive gear shoulder is achieved as 

shown in Figure 30. (Fig. 30) 

2. Install the snap ring in the housing 
rear of the bearing outer race. 


COUNTERSHAFT 


Disassembly 

1. Remove the front and rear 
countershaft bearing cones with a 
suitable puller. 

2. Remove the countershaft drive gear 
snap ring. 

3. Place the countershaft assembly in a 
press. Support the drive gear at its 
hub or as near to the hub as possible. 
Press the countershaft out of the 
drive gear. 

4. Remove the two exposed Woodruff 
keys from the countershaft and 
remove the fourth-speed (or 
overdrive) gear snap ring. 

5. Place the countershaft assembly in a 
press. Support the assembly on the 
rear face of the fourth-speed (or 
overdrive) gear, and press the output 
shaft out of it. 

6. Remove the exposed Woodruff keys. 

7. Return the assembly to the press. 
Support the second-speed gear and 
press the countershaft out of it. 

8. Remove the exposed Woodruff keys. 

Assembly 

1. To assemble the countershaft, 
reverse the procedure given under 
Disassembly. Observe the following 
cautions: 

a. Coat the bores of all gears with 
white lead before they are pressed 
on the countershaft. 

b. If the Woodruff keys are 
mutilated or burred after they are 
installed in the shaft, file the keys 
to the correct dimension and 
remove the burrs. This will 
prevent chips and slivers from 
peeling off during gear 
installation. These chips and 
slivers may prevent the next gear 
from seating properly. 

c. Most gear bores are chamfered 
only on the shaft-entering side. 
Press the shaft into the chamfered 
end of the gear bore. 


MODEL 5831 


Disassembly 

1. Remove the gear shift housing and 
install the transmission assembly in 
an overhaul stand. 

2. Lock the transmission in two gears, 
remove the input yoke nut, and 
remove the input shaft yoke and 
slinger. 

3. Remove the transmission support 
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16. 


17. 


18. 


from the input shaft bearing 
retainer. 

Remove the nut and flange (and 
drum) from the output shaft. 
Remove the brake shoe assembly. 
Remove the attaching bolts from the 
transmission rear mounting bracket 
and remove the bracket. 

Remove the output shaft rear 
bearing retainer bolts and lock 
washers. Remove the retainer and 
gasket, and remove the speedometer 
drive gear from the output shaft. 
Remove the input shaft bearing 
retainer bolts and lock washers. 
Remove the retainer, the gasket, and 
the bearing spacer from the input 
shaft. 

Remove the countershaft rear 
bearing cap and shims, and tie the 
shim pack together for use at 
assembly. 

With a soft hammer, tap the 
underdrive gear toward the rear of 
the transmission until the bearing 
clears the case bearing bore. 


. Install a suitable two-jawed puller, 


and remove the bearing from the 
output shaft. Remove the 
underdrive sleeve and hub from the 
output shaft through the rear 
bearing bore (Fig. 31). 


. Tilt the front of the output shaft 


upward until it clears the input 
shaft, and slide the output shaft out 
of the case. 


. Remove the 13 pilot bearing rollers 


from the recess in the input shaft. 


. Remove the input shaft bearing snap 


ring from the bearing. 


. Tap the bearing and gear into the 


case with a brass hammer. 


. With a brass drift and hammer, 


drive the countershaft toward the 
rear of the case until the 
countershaft rear bearing cup is out 
of the case. 

Slide the countershaft toward the 
rear of the case until it clears the 
bore in the case, and remove the 
shaft from the case. Remove any 
output shaft pilot bearing rollers 
which may have dropped into the 
case. 

With a brass drift, remove the 
countershaft front bearing cup from 
the case. 

If the input shaft bearing is to be 
removed, install Tool T53T-7065-A 
on the input shaft bearing, and 
remove the bearing from the input 
shaft. Remove the tool from the 
bearing. 


Assembly 


Coat all parts with transmission 


lubricant to prevent scoring when the 
transmission is first operated. 


Position the transmission support, 
making certain the support does not 
bind and is free on the bearing 
retainer. Install the support so that 
the face marked FRONT is forward. 
Make certain the U-joint flange and 
yoke hubs, which contact the lips of 
the oil seals, are clean, smooth, and 
free of corrosion. If there is 
corrosion or roughness and it cannot 
be removed with fine emery cloth, 
install a new U-joint flange and 
yoke. Coat the hub of the front 
flange with new transmission 
lubricant. 

Lock the transmission in two gears. 
Install the slinger, the input shaft 
yoke, the input yoke nut, and torque 
the nut to specification. Lock the nut 
in place with a new cotter pin. 
Press the input shaft bearing onto 
the input shaft with the snap ring 
groove toward the splined end of the 
shaft. 

Insert the splined end of the input 
shaft into the input shaft bearing 
bore from inside the case. After the 
bearing is positioned in the bore, 
install the snap ring on the bearing 
making certain that the snap ring 
seats solidly in its groove. 

Coat the input shaft pilot bearing 
recess with enough petrolatum to 
hold the pilot bearing rollers in place 


BEARING ASSEMBLY 7127 


and position the 13 rollers in the 
recess. 

Install a new input shaft bearing 
spacer over the outer end of the 
input shaft and against the inner 
bearing. Apply B5A-19554-A 
sealing compound to a new input 
shaft bearing retainer gasket and 
install the gasket on the front of the 
case. The gasket oil passage hole 
must be properly aligned. 
Carefully position the bearing 
retainer over the end of the input 
shaft, and carefully tap the retainer 
into place. Install the retainer 
attaching bolts, using new lock 
washers, and torque the bolts to 
specifications. Install the 
transmission vent in the top of the 
bearing retainer. 

Install the transmission mounting 
bracket and torque the mounting 
bracket bolts to specification. 


. Install the brake shoe assembly. 


Install the rear U-joint flange (and 
drum), and torque the nut to 
specification. Secure the nut with a 
new cotter pin. 


. Make sure the transmission gears 


are in neutral. Apply B5A-19554-A 
sealing compound to a new shift 
housing gasket and place the shift 
housing gasket on the transmission 


case. 


ASSEMBLE BEARING WITH 
LOOSE WASHER TOWARD GEAR 


FRONT DRIVE GEAR 
C 2702-A 


FIG. 30 Installing Input Shaft Rear Bearing—Model 7041 
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12. Position the housing on the gasket 


with the outer ends of the shift rods 
toward the front of the transmission 
and each shifter fork engaged in its 
respective sleeve groove. Install the 
housing on the case, and torque the 
bolts to specification. 


SUB-ASSEMBLIES 


OUTPUT SHAFT 


Disassembly 


l. 


Nm 


Remove the underdrive gear from 

the output shaft. 

Remove the direct and overdrive 
sleeve from the front end of the 
shaft. | 

From the front end of the output 
shaft, remove the snap ring that 
holds the hub in place. Remove the 
hub and the overdrive gear. 
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FIG. 31 Model 5831—Disassembled 


BEARING CAP 


Apply transmission lubricant to the 
shaft and gear splines. Position the 
output shaft overdrive gear on the 
front end of the shaft with the sleeve 
teeth toward the front (Fig. 30). 
Position the output shaft direct and 
overdrive hub, with the face of the 
hub stamped X toward the front end 
of the shaft. Install the hub snap ring 
in its groove. The snap ring must 
seat solidly in the groove. 

Coat the exterior teeth of the hub 
with new transmission lubricant and 
install the direct and overdrive 
sleeve on the hub with the external 
teeth on the hub of the sleeve toward 
the front end of the output shaft. 
Install the underdrive gear, with the 
sleeve teeth toward the rear. 
Position the rear end of the output 
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INPUT SHAFT FRONT BEARING 


shaft and gear assembly in the rear 
bearing bore, and lower the output 
shaft into place. The output shaft 
overdrive and underdrive gear teeth 
must mesh with the respective 
countershaft gears. 

Position the underdrive hub with the 
face stamped X toward the rear of 
the output shaft. Insert the hub 
through the output shaft bearing 
bore and against the face of the 
underdrive gear. Install the sleeve 
through the rear bearing bore with 
the long hub of the sleeve facing the 
underdrive gear (Fig. 31). 
Position the output shaft rear 
bearing on the shaft, with the snap 
ring groove toward the rear of the 
transmission. Drive the bearing into 
place with a brass drift or with a 
steel tube which will bear on the 
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bearing inner race. Install the snap 
ring in the bearing groove, seating 
the ring solidly. 

7. Install the speedometer drive gear. 

8. Apply B5A-19554-A sealing 
compound to the new output shaft 
rear bearing retainer gasket and 
position the output shaft rear 
bearing retainer gasket on the rear of 
the transmission. 

9. Position the bearing retainer, and 
install the bolts and new lock 
washers. Torque the bolts to 
specification. 

10. Install the power take-off covers on 
the transmission case, using new 
gaskets. 


COUNTERSHAFT 


Disassembly 

1. Remove the countershaft drive gear 
snap ring from the groove in the 
shaft, leaving the ring on the shaft 
behind the bearing. 

2. Position the countershaft in a press, 
and press the countershaft out of the 
front bearing, the snap ring, and the 
cluster gear. 

3. Remove the countershaft rear 
bearing and remove the Woodruff 
key from the countershaft. 

Assembly 

l. Press the countershaft rear roller 
bearing onto the countershaft. 
Install the Woodruff key in the 
countershaft keyway. 

2. Position the rear end of the 
countershaft in a press plate. 
Position the cluster gear on the 
countershaft aligning the gear 
keyway with the Woodruff key in 
the countershaft. The countershaft 
drive gear (the smaller cluster gear) 
must be toward the front. 

3. Press the cluster gear onto the 
countershaft. Install the cluster gear 
snap ring. 

4. Press the countershaft front roller 
bearing onto the countershaft. 
Lower the rear end of the 
countershaft, and slide the assembly 
forward into position. 

5. Brush a thin coating of transmission 
lubricant onto the inner faces of the 
countershaft bearing cups. Position 
a cup in the countershaft bearing 
retainer, with a new retainer gasket 
to properly locate the countershaft 
front roller bearing cup. 

6. Position the countershaft rear 
bearing cap without shims, and 
install the bolts. 

Measure the clearance between the 
cap and case. Select a shim or shims 
which will permit the countershaft to 
have a 0.001 to 0.003 inch end play. 


Shims are available in the following 
sizes: 0.003, 0.010, and 0.030 inch. 

After the countershaft bearing 
adjustment is completed, torque the 
bolts to specification. 


BEARING RETAINERS 


Disassembly 
Press the oil seal and bearing out of 

the input shaft bearing retainer, and 

remove the vent. Press the seal out of the 
output shaft rear bearing retainer. 

1. Press the input shaft outer bearing 
squarely into the input shaft bearing 
retainer. Apply B5A-19554-A 
sealing compound to the OD of a 
new input shaft oil seal and install 
the oil seal. The wiping lip of the seal 
must be positioned toward the rear 
of the retainer. 

2. Apply B5A-19554-A sealing 
compound to the OD of a new 
output shaft oil seal and install the 
oil seal in the output shaft rear 
bearing retainer, with the wiping lip 
of the oil seal toward the front of the 
transmission. 


GEAR SHIFT HOUSING 


Disassembly 

1. Remove the shift rod spring and ball 
plug from the side of the housing, 
and remove the spring and ball (Fig. 
32). 

2. Remove the lock wire and set screw 
from the direct and overdrive shifter 
fork. Slide the direct and overdrive 
shift rod out of the front of the 
housing, and remove the shifter 
fork. Remove the plunger from the 
housing. 

3. Remove the lock wire and set screw 
from the underdrive shifter fork. 
Pull the underdrive shift rod out of 
the shifter fork. Remove the ball and 
spring from the housing. 

4. If the oil seals in the front of the 
housing are damaged, or cause oil 
leaks, remove the seals from the 
cover. 

Assembly 

1. Place the housing in a vise, with the 
plunger spring and ball opening in 
the housing at the top. Dip the 
spring in transmission lubricant, and 
position it in the housing (Fig. 32). 

2. Place one of the shift rod balls on top 
of the spring. Insert the underdrive 
shift rod (longer shaft) through the 
front of the housing. Hold the ball 
down, and push the shift rod 
through the center support. The 
notches in the rod must be indexed 
with the ball. 

3. Pull the shift rod back far enough to 
permit installation of the underdrive 


shifter fork. Install the fork on the 

shaft with the longer hub of the fork 

toward the front of the housing. 

Align the lock screw hole in the fork 

with the lock screw recess in the 

shift rod. 

Install the lock screw, tighten it 
solidly, and install a new lock wire. Shift 
the rod and fork assembly to neutral 
position. 

4. Insert the plunger in the cross hole 
in the cover. Insert the direct and 
overdrive shift rod into the housing. 
Position the direct and overdrive 
shifter fork on the rod, and slide the 
rod through the center support. 
Align the lock screw hole in the rod, 
install the lock screw, and tighten it 
firmly. Secure the lock screw with a 
new lock wire. 

5. Install the shift rod ball, dip the 
spring in new transmission 
lubricant, and position the spring on 
top of the ball. Secure the spring 
with the retaining plug. Tighten the 
plug solidly. 

6. If the housing shifter shaft oil seals 
were removed, place the new oil 
seals (dipped in transmission 
lubricant), over the front ends of the 
two shifter shafts with the lips of the 
seals toward the rear of the cover. 
Press them carefully into place. The 
lips of the seals must not be damaged 
during installation. Shift the direct 
and overdrive shifter shaft and fork 
assembly to the neutral position. 
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FIG. 32 Gear Shift Housing— 
Model 5831 
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SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY (PTS) (USE SAE 50 ENGINE OIL—ESE-M2C39-A) 


СС1162-А 


TORQUE LIMITS (FT-LBS) 


Countershaft Locknut 


Direct and Overdrive Clutch Gear Locknut 
25-32 


60-80 @ 


Shift Fork Lock Screw 


(0 3/8-16 Cap Screws 
@® 1/2-13 Cap Screws 
@ Torques not available at time of printing 


СС1163-А 


16-80-01 


DANA 20 FOUR WHEEL DRIVE TRANSFER CASE 


16-80-01 


PART 16-80 Dana 20 Four Wheel Drive 


Transfer Case 


INPUT SHAFT 


Disassembly and Assembly ......... : 


Assembly 
Description 


REAR DRIVE OUTPUT SHAFT 
Disassembly and Assembly ......... . 


DESCRIPTION 


TRANSFER CASE 


A manually-shifted 2-speed transfer 


case in the 4-wheel drive Bronco 
transfers the power from the engine and 
transmission to the front and rear 
driving axles. The transfer case shift 


lever positions, from front to rear, are 
4L (low gear, all wheels), N (Neutral), 
2H (high gear, rear wheels), and 4H 
(high gear, all wheels). 


SPECIFICATIONS 
TRANSFER CASE 


Disassembly 
Removal and Installation ........... 


Applies To Bronco Only 
COMPONENT INDEX COMPONENT INDEX 


FRONT DRIVE OUTPUT SHAFT 
Disassembly and Assembly ......... ; 


SHIFT RAIL OIL SEALS 
Disassembly and Assembly 
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REMOVAL AND INSTALLATION 


TRANSFER CASE 


Removal 


l. 
2, 


3. 


Shift the transfer case into neutral. 
Remove the bolts attaching the fan 
shroud to the radiator support. 
Raise the vehicle on a hoist. 
Support the transfer case shield with 
a jack and remove the bolts that 
attach the shield to the frame side 
rails. Remove the shield. 

Drain the transmission and transfer 
case lubricant. 

Disconnect the front and rear drive 
shafts at the transfer case (Fig. 1). 
Disconnect the speedometer cable at 
the transfer case. 

If equipped with a manual 
transmission, disconnect the shift 
rods from the transmission shift 
levers. Then, place the first-reverse 


gear shift lever into the first gear 
position, and insert the fabricated 
tool (Fig. 2). This tool will prevent 
the input shaft roller bearings from 
dropping into the transmission case 
when separating the transfer case 
from the transmission and output 
shaft. 

Support the engine with a jack. 


. Remove the two cotter pins, bolts, 


washers, plates, and insulators that 
secure the crossmember to the 
transfer case adapter. 


. Remove the crossmember to frame 


side support attaching bolts. 


. Raise the transmission and remove 


the upper insulators from the 
crossmember, remove the 
crossmember. 


. Roll back the boot enclosing the 


transfer case shift linkage. Remove 
the threaded cap holding the shift 


lever assembly to the shift bracket. 
Remove the shift lever assembly. 


. Secure the transfer case to a 


transmission jack, and remove the 
transfer case adapter-to- 
transmission attaching bolts. 


. Move the transfer case and jack 


rearward until it clears the 
transmission output shaft. Lower 
the transfer case. 


Installation 

Position the transfer case to the 
transmission and install the 
attaching bolts. Torque the bolts to 
specifications (Fig. 1). 

Position the transfer case shift lever 
and install the threaded cap to the 
shift bracket. Reposition the rubber 
boot. 

Raise the transmission and transfer 
case high enough to provide 
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FIG. 1 Transfer Case Installation 
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clearance for installing the 
crossmember. Position the upper 
insulators to the crossmember and 
install the crossmember-to-frame 
side support attaching bolts. 
(Torque to specifications Fig. 1). 

4. Align the bolt holes in the transfer 
case adapter with those in the 
crossmember, then lower the 
transmission and remove the Jack. 

5. Install the crossmember-to-transfer 
case adapter bolts, insulators, plates, 
and washers. Torque the bolts to 
specifications (Fig. 1). Secure the 
bolts with cotter pins. 

6. Remove the engine jack. 

7. If equipped with a manual 
transmission, remove the fabricated 
tool (Fig. 2), and connect each shift 
rod to its respective lever on the 
transmission. Refer to Part 16-11 for 
rod adjustment instructions. 

8. Connect the speedometer cable. 

9. Install the rear axle driveshaft to the 
transfer case, and torque the 
attaching bolts to specifications. 

10. Install the front wheel driveshaft to "e 
the transfer case, and torque the Шы. 
attaching bolts to specifications. FRONT 

11. ЕШ We museum and transfer eee ac 
case to the proper levels with the 
recommended lubricant. 
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FIG. 2 Removing or Installing Transfer Case—Bronco-Manual Transmission 


. Position the transfer case shield to 


the frame side rails, and install the 
attaching bolts. 


. Lower the vehicle. 
. Install the fan shroud. 
. Check transfer case operation. 


DISASSEMBLY AND ASSEMBLY 


TRANSFER CASE 6. Remove the flange retaining nuts drive shift rail and fork from the 

Disassembly from the front and rear output shafts case (Fig. 7). 

(Fig. 5). 13. Remove the front output shaft rear 

1. Clean the dirt from the transfer case, 7. Remove the flange from the front cover and shims. Tie the shims 
and remove the bottom cover plate. and rear output shafts (Fig. 6). together. 

2. Remove the retaining plug, flat Discard the front flange O-ring. 14. Remove the front output shaft 
washer, detent spring, and ball that 8. Remove the bolts securing the bearing retainer and gasket. Remove 
engages the front drive shaft rail adapter housing to the case and the retainer seal if it is worn or 
detent rod. Then, remove the plug remove the adapter as an assembly damaged. 
from the front drive detent rod (Fig. 7). 15. Tap the threaded end of the front 
access hole (Fig. 3). 9. Remove the bolts that attach the output shaft to remove the rear cup 

3. Remove the retaining plug, detent rear output shaft bearing retainer to from the case bore. 
spring, and ball that engages the rear the case, and remove the retainer 16. Wedge the front output shaft front 
drive shift rail detent rod (Fig. 3). and output shaft as an assembly. Be bearing away from the main drive 

4. Remove the idler shaft lock plate careful not to lose any of the rollers. gear to allow removal of the snap 
from the rear of the case. 10. Disconnect the shift rail link from ring from its groove in the shaft. 

5. Using a hammer and soft drift, drive the two shift rails. Then, tap the shaft and rear bearing 
the idler shaft rearward and out of 11. Lift the rear output shaft sliding out of the case (Fig. 8). 
the case. Then, lift the thrust gear from the case (Fig. 7). 17. Lift the sliding gear, main drive 
washers and idler gear from the case 12. Remove the set screw securing the gear, front bearing, spacer, and snap 
(Fig. 3). When removing the idler rear shift fork to the shift fork to the ring from the case. 
gear, do not lose any of the rollers. shift rail. Then, remove the rear 18. Remove the front cup from the case 


16-80-04 DANA 20 FOUR WHEEL DRIVE TRANSFER CASE 16-80-04 
bore. 
19. Remove the set screw securing the DETENT SPRING ACCESS 
front shift fork to the shift rail. Башы HOLE — perENT 
Then, remove the shift rail and fork PLUG ЕЗУ BALL 
from the case. 
20. Remove the detent rods (Fig. 9). 
Assembly DETENT 
SPRING 


1. Install the front detent rod in the 
case. 

2. Slide the front drive shift rail all the 
way into the case, and position the 
shift fork on the rail as the rail goes 
into the case. Secure the fork to the 
rail with the set screw. 

3. Position the front output shaft 
sliding gear in the shift fork. 

4. Install the rear detent rod in the 
case. 

5. Slide the rear drive shift rail into the 
case, and position the shift fork on 
the rail as the rail goes into the case. 
Secure the fork to the rail with the 
set screw. The shift rails should be 
inserted so that the detents are 
positioned as shown in Fig. 10. 

6. While holding the sliding gear and 
main drive gear in position, install 
the front output shaft and rear 
bearing assembly through the two 
gears from the rear of the case. 

7. Install the main drive gear spacer 
and secure with the snap ring (Fig. 
11). 

8. Install the front output shaft rear 
bearing cup. 

9. Position the front output shaft rear 
cover and shims to the case, and 
install the attaching bolts. 

10. Using front flange and the tool 
shown in Fig. 4, install the front 
output shaft front bearing on the 
shaft. Install the front bearing cup 
(Fig. 11). 

11. If the front bearing retainer oil seal 
was removed, install a new seal 
using Tool T57-L7657. Position the 
bearing retainer and gasket to the 
case, and install the attaching bolts. 

12. Place the rear output shaft rear 
bearing retainer on a work bench, 
and install 13 needle bearings in the 
splined hub of the output shaft with 
vaseline or grease. 

. Position the rear output shaft rear 
bearing retainer assembly to the case 
and install the attaching bolts. 

14. Install the rear output shaft sliding 
gear in the shifting fork and on the 
splines of the output shaft. 

15. Position the adapter housing 
assembly to the rear output shaft 
and case. Install the attaching bolts 
(Fig. 7). 

16. Install the roller bearings in the bore 
of the idler shaft gear with vaseline 
or grease. 


ә 


THRUST WASHERS 


C 1602- А 


FIG. 4 Removing Idler Shaft 


Tool ~ 4851- К 


C 1603- А 


FIG. 5 Removing or Installing 
Flange Retaining Nut 


FIG. 3 Shift Rail Detent Bolts, Springs and Plugs 


Tool ~ T 56L- 4851- C 
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FIG. 6 Removing Flange 


WASHER 


PLUGS 
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16-80-05 DANA 20 FOUR WHEEL DRIVE TRANSFER CASE 16-80-05 


SNAP RING 


MAIN DRIVE GEAR 


REAR OUTPUT SHAFT 
BEARING RETAINER 


ADAPTER SLIDING GEAR 


.. REAR 
| BEARING 


OUTPUT 
SHAFT 


FRONT 
BEARING 


SLIDING 


GEAR REAR DRIVE 


SHIFT RAIL 


FORK = 
SHIFT Ñ 
RAIL LINK 
C 1606- A 
FIG. 8 Removing Front Output 
FRONT DRIVE Shaft 
SHIFT RAIL 


DETENT RODS 


C 1605- A 

FIG. 7 Removing or Installing Adapter Housing 

С 1607- A 

17. Position the idler gear and thrust SUB-ASSEMBLIES 
washers in the case, and drive the FIG. 9 Removing Detent Rods 
idler shaft into the rear of the case INPUT SHAFT 
through the idler gear and thrust . 
washers. After installing the idler Disassembly | . 
shaft, tap the sides of the case to l. Remove the snap ring from the front 2. Remove the speedometer driven 
relieve tension from the case; Install of the shaft (Fig. 13). gear from the bearing retainer 
the idler shaft lock plate. 2. Place the adpater housing and input housing. 

18. Secure the shift rail link to the two shaft on a press, and press the shaft 3. Place the bearing retainer and rear 
shift rails. out of the main drive gear and output shaft assembly in a press, and 

19. Install the front and rear drive shift housing. press the shaft out of the retainer. 
rail detent balls, springs, and 3; Remove the bearing retaining snap 4. Lift the speedometer drive gear and 
retaining plugs. Be sure that the ring from the housing bore, and shims from the shaft (Fig. 15). Tie 
heavier loaded spring and flat remove the bearing. the shims together. 
washer are installed in the front 4. Remove the seal in the adapter 5. Press the outer cup, bearing and seal 
drive shift rail. Install the rod access housing if it is worn or damaged. from the bearing retainer as shown 
hole plug. Assembly in Fig. 16. 

20. Install the flange, washer, and 1. If the adapter housing seal was 6. Remove the inner cup with the tool 
retaining nut on each of the output removed, install а new seal with the shown in Fig. 16. 
shafts, using the tool shown in Fig. tool shown in Fig. 14. f 7. Remove the inner bearing from the 
4. Be sure to install a new O-ring in 2. Place the bearing in the housing and output shaft with the tool shown in 
the front output shaft flange. Torque secure with the snap ring. Fig. 17. 
the attaching nuts to specifications. 3. Using the main drive gear as a base, Assembly 

21. Install a dial indicator on the front press the Input shaft through the 1. Press the shaft onto the inner 
drive output shaft and check the end housing seal, bearings, and main bearing with the tool shown in Fig. 
play as shown in Fig. 11. The end drive gear. Install the snap ring on 17. 
play should be 0.001-0.005 inch. If the front of the shaft. 2. Install the outer cup in the bearing 
not within these limits, adjust the retainer with tool Т55Р-4616А1. 
shim pack at the front output shaft REAR DRIVE OUTPUT SHAFT 3. Install the inner cup with tool T56T- 
rear cover. Disassembly 4616-A2. 

22. Position the cover plate to the case 1. Remove the needle bearings from 4. Position the outer bearing into the 


and install the attaching bolts. the bore of the shaft (Fig. 15). bearing retainer. Then, place the 


16-80-06 DANA 20 FOUR WHEEL DRIVE TRANSFER CASE 16-80-06 
REAR DRIVE 
SHIFT RAIL 
| 
RODS 
! DETENT SPRINGS 
на 
ЕВОМТ DRIVE 
SHIFT RAIL 
(C waster 
C 1616-A 

FIG. 10 Shift Mechanism 

shims and speedometer drive gear O-RING- 

on the output shaft, and install the % 78215 p a sadi 

shaft in the bearing retainer housing. aw. БИР. 1202 
5. Place the bearing retainer and shaft ap RING. MAIN DRIVE 

in a vise. Install the output shaft WASHER ià y ~ GEAR-7100 

flange and torque the attaching nut NUT - prod 

to specifications. Install a dial ы и 708 | SLIDING 

indicator on the flange end of the GEAR —7100 COVER – 7085 

output shaft, апа check (һе епа play. LA _ 

The end play should be 0.003-0.005 7085 ҒА 

inch. If not within these limits, 7065 SPACER —7067 


adjust the shim pack (Fig. 15) 
between the speedometer drive gear 
and rear output shaft outer bearing. 
6. After establishing the correct end 
play, remove the output shaft flange 
and press the bearing retainer seal in 
the housing with tool T56T-4616-A. 
Install the speedometer driven gear. 


FRONT DRIVE OUTPUT SHAFT 


Disassembly 

l. To remove the front output shaft 
rear bearing, use the sliding gear as 
a base and press the bearing from the 
shaft. 

Assembly 

1. Install the bearing as shown in Fig. 
18. 


BEARING — 1216 CUP -7169 


FIG. 11 Front Output Shaft—Disassembled 


SHIFT RAIL OIL SEALS 


Disassembly 

1. Remove the shift rail seals as shown 
in Fig. 19. 

Assembly 

1. Install the two shift rail oil seals, 
using the tool shown in Fig. 20. 


16-80-07 DANA 20 FOUR WHEEL DRIVE TRANSFER CASE 16-80-07 


С1618-А 


FIG. 12 Checking Front Drive 
Output Shoft End Play 


Press Ram 


FIG. 14 Installing Adapter Housing 


Seal 


C 1609- A 
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SNAP RING – 7070 
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FIG. 13 Input Shoft—Disossembled 
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FIG. 15 Rear Drive Output Shaft—Disassembled 
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FIG. 16 Removing Rear Bearing 
Retainer Outer Cup, 
Bearing and Seal Tool - T 57L- 4621. B 


REAR 
BEARING 


1С1613-в | 


FIG. 18 Installing Front Output 
Shaft Rear Bearing 
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Press Ram 


FIG. 19 Removing Shift Rail Seals 


-<--- Wood Block 


Tool - 


Tool - OTC-951 
T57L-4621-B 


REMOVAL INSTALLATION C 1612- A C 1615-А 


FIG. 17 Replacing Output Shaft Inner Bearing FIG. 20 Installing Shift Rail Seals 


16-80-09 DANA 20 FOUR WHEEL DRIVE TRANSFER CASE 16-80-09 


APPROPRIATE LUBRICANT REFILL CAPACITY — PINTS BRONCO 4 x 4 TRANSFER CASE TORQUE LIMITS 
Transfer Case — Dana 20 | vs | we Description 
SAE 50 Engine Oil (ESE-M2C39-A) 2.25 Transmission Case to Transmission Extension Bolts 
Gear Transfer Case to Transmission Dutput Shaft Nut 
ADJUSTMENTS — BRONCO TRANSFER CASE Front Output Shaft Rear Cover Bolts 


Front Drive Output Shaft — End Play 0.001-0.005 in. 


Front Output Shaft Bearing Retainer Bolts 
Idler Shaft Cover Bolts 


Rear Drive Output Shaft — End Play 0.001-0.005 in. 


СС1068-В 


16-81-01 DANA 21 FOUR-WHEEL DRIVE TRANSFER СА5Е 16-81-01 
————x llo аА Ru Nen YY VU hl ol lll l iai 


PART 16-81 Dana 21 Four-Wheel Drive 


Transfer Case 
Applies To F-100 (4 x 4) Only 


COMPONENT INDEX COMPONENT INDEX 


TRANSFER CASE TRANSFER CASE - Continued 
Assembly Installation 
Description Rear Drive Output Shaft 


Disassembly Bearings 
Front Drive Output Shaft Bearing Installation 
Installation Removal 

Removal 
Idler Shaft Bearing 
Installation 


Removal 


DESCRIPTION 


TRANSFER CASE INTEGRAL MAIN DRIVE GEAR AND 


REAR AXLE DRIVE SHAFT 
A manually shifted single-speed 
transfer case in the F-100 4 x 4 transmits 
the power from the engine and 
transmission to the front and rear axles. 
There are two positions for the transfer 
case; front axle drive engaged and front 
axle drive disengaged (Fig. 1). 


= ” SHAFT 
: 


al 
FRONT E RIVE 
OUTPUT SHAFT 


г Жайы Аа CLUTCH SLEEVE 


— Bw AXLE 
DRIVE GEAR 
C1699- B 


FIG. 1 Transfer Case Gear Train 


16-81-02 


DANA 21 FOUR-WHEEL DRIVE TRANSFER CASE 


16-81-02 


REMOVAL AND INSTALLATION 


TRANSFER CASE 


transmission extension housing, and 


washer, flat washer, and cotter pin. 


remove the transfer case from under 3. Connect the front wheel drive shaft 
R ей the vehicle. to the transfer case, and torque the 
“ле ГОЛЛУ bolts to specifications. 
1. Raise the vehicle оп а hoist. 2i 4. Connect the rear axle drive shaft to 
2. Disconnect the front and rear drive 1. Using a new gasket, position the the transfer case, and torque the 
shafts at the transfer case. transfer case to the extension bolts to specifications. 
3. Disconnect the shift rod from the housing and install the attaching 5. Lower the vehicle and check for 
transfer case shift lever arm. bolts and nuts. proper shift operation. 
4. Remove the bolts and nuts that 2. Connect the shift rod to the shift 
attach the transfer case to the lever arm and secure with the spring 
DISASSEMBLY AND ASSEMBLY 
TRANSFER CASE 
Disassembly GASKET - 7166 COVER-7165 


Т; 


2. 


10. 


13. 


Clean the dirt from the transfer case 
and drain the lubricant. 

Remove the bolts that attach the 
cover to the top of the case, and 
remove the cover (Fig. 2). 

Remove the set screw securing the 
shift fork to the shift rail. Slide the 
shift rail out of the case. 

Remove the shift fork from the case. 
Remove the detent spring and ball 
that engages the front drive shift 
rail. 

Remove the flange attaching nuts, 
flat washer, and O-ring from the 
front and rear output shafts. Discard 
the O-rings. 

Remove the flange from the front 
and rear output shafts (Fig. 3). 
Remove the bolts that attach the 
rear output shaft bearing retainer to 
the case, and remove the retainer 
and output shaft as an assembly. 
Remove the front and rear idler 
shaft covers. 

Using a hammer and soft drift, drive 
the idler shaft and rear idler bearing 
rearward and out of the case (Fig. 4). 
Then, lift the front bearing and idler 
gear from the case. 


. Remove the front output shaft 


bearing retainer and gasket. Remove 
the retainer seal if it is worn or 
damaged. 


. Remove the front output shaft rear 


cover and shims. Tie the shims 
together. 

Tap the end of the front output shaft 
toward the front of the case to 
remove the front bearing cup. 
Remove the rear bearing cup by 
tapping the front output shaft 
rearward. 


VENT – 7034 


HOUSING — 
7006 


SET SCREW- 


7B360 
ыш. 


SHIFT RAIL — 
7240 


DETENT SPRING- 
7219 


FILLER PLUG — 
87653-5 


САР- 
74107 


DRAIN PLUG— 
з a 


C1700- A 


FIG. 2 Transfer Case Housing and Related Parts 


14. Wedge the front output shaft front 


15, 


16. 


беагіпр away from the main drive 
gear to allow removal of the snap 
ring from its groove in the shaft. 
Then, drive the output shaft and 
rear bearing out of the case. 

Lift the sliding gear, main drive 
gear, front bearing, thrust washer, 
and snap ring from the case. 
Remove the shift rail seal from the 
case if it is worn or damaged. 


Assembly 


l. 


While holding the drive gear, sliding 
gear and thrust washer in the case, 
install the frontput shaft through the 
gears and washer from the rear of 
the case (Fig. 5). Install the snap 
ring. 

Install the front output shaft rear 
bearing cup. 

Position the front output shaft rear 
cover and shims to the case. After 


16-81-03 


DANA 21 FOUR-WHEEL DRIVE TRANSFER CASE 


16-81-03 


removing old sealant from all 
parting surfaces with lacquer 
thinner, apply gasket sealer C6TZ- 
19554-A to the attaching bolts and 
torque to specifications. With the 
cover installed, apply gasket sealer 
C6TZ-19554-A to the outside edge 
of the adjusting shims, case and 
cover parting lines. 

Using Tool T55P-7567-A, install the 
front output shaft front bearing on 
the shaft. Install the front bearig the 
shaft. Install the front bearing (Fig. 
5). 

If the front bearing retainer oil seal 
was removed, install a new seal 
using Tool T60K-7657-B. Position 
the bearing retainer and gasket to 
the case, and install the attaching 
bolts. 

Install the flange, O-ring washer, 
and attaching nut on the front 
output shaft, using Tool T57T-4851- 
B. Be sure a new O-ring is installed 
on the shaft. 

Install a dial indicator on the front 
drive output shaft and check the end 
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FIG. 3 Removing Flange 
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SHAFT 


iR 
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FIG. 4 Removing Idler Shaft 


BEARING 


8. Position the idler gear in the case, 
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5 
SEAL -. BEARING — 7029 
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ots e BEARING 
WASHER RETAINER — 7085 С1705-А 


FIG. 5 Front Output Shaft—Disassembled 


play as shown in Fig. 6. The end play bearing retainer assembly to the 
should be 0.003-0.005 inch. If not case, and install the attaching bolts. 
within these limits, increase or 14. Install the flange, O-ring, washer, 
decrease the shim pack thickness at and attaching nut on the rear output 
the front output shaft rear cover. shaft, using Tool T58T-4851. Be 
sure a new O-ring is installed on the 


and install the idler shaft through shaft. 

the gear. Install the front bearing on 15. Position the top cover and gasket to 

the shaft. the case and install the attaching 
9. Position the front and rear idler bolts. 

covers and gaskets to the case, and 16. Fill the transfer case to the proper 

install the attaching bolts. level with the recommended 
10. Install a new shift rail seal in the case lubricant. 


if it was removed. 

11. Install the shift rail detent ball and 
spring in the top of the case. 

12. Slide the shift rail into the front of 
the case, and position the shift fork 
on the rail as the rail enters the case. 
Depressing the detent ball and 
spring will allow the rail to pass. 
Secure the fork to the rail with the 
set screw. 

13. Position the rear output shaft and 


Press Rom 


TOOL — 4201 - C 


Wood Block 


Tool - T 57L-4621- B 
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FIG. 7 Installing Front Output 


Shaft Rear Bearing 


FIG. 6 Checking Front Drive 
Output Shaft End Play 


16-81-04 DANA 21 FOUR-WHEEL DRIVE TRANSFER CASE 16-81-04 
SUB-ASSEMBLIES GASKET - 
7086 
FRONT DRIVE OUTPUT SHAFT ЕН REAR SNAP RING – 
BEARING 7113 7026 
Removal 
1. To remove the front output shaft 
rear bearing, use the sliding gear as COVER 7085 
а base and press the Беагіпр from (һе 
shaft. GASKET- 
Installation 
1. Install the bearing as shown in Fig. BEARING — 
7. 7025 
IDLER SHAFT BEARING IDLER 
SHAFT -7111 
Removal e 
1. Remove the snap ring from the idler oe 
shaft (Fig. 8). ` С1703-А 
2. Using the іШег gear as а base, press 
the idler shaft out of the rear FIG.8 Idler Shaft—Disassembled 
bearing. 
Installation 
1. Using a press, install the rear idler —— 
bearing on the idler shaft. Install the BEARING 78215 me 
RETAINER- 


snap ring. 


REAR DRIVE OUTPUT SHAFT 
BEARINGS 


Removal 

1. Tap the output shaft rearward to 
remove the shaft from the bearing 
retainer. Remove the shims and 
spacer from the shaft (Fig. 9). 

2. Using Tool OTC-951, remove the 
inner bearing from the output shaft. 

3. Place the bearing retainer on a press, 
and press out the outer cup, outer 
bearing, and oil seal using Tool 
T57T-7003-A. 

4. Using a soft drift, drive the inner 
bearing cup from the retainer. 

Installation 

l. Press the inner bearing on the 
output shaft with Tool T53T-4621- 
B. 

2. Using a soft hammer, tap the inner 
bearing cup into the bearing 
retainer. 

3. Install the outer cup with Tool 
T60K-7657-B. 

4. Place the spacer and shims on the 
output shaft and install the shaft in 
the bearing retainer housing. 


7085 CUF - 


СА5КЕТ- 
7181 


FLANGE - 
SRACER - BEARING- — 78214 
7080 4621 
SHAFT — 7061 
6% 
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BEARING- 7109 
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С1704-А 


FIG. 9 Rear Drive Output Shoft—Disassembled 


5. Install the outer bearing on the 
output shaft with Tool T55P-7657- 
A. 

6. Place the bearing retainer and 
output shaft in a vise. Install a dial 
indicator on the end of the output 
shaft, and check the end play. The 
end play should be 0.003-0.005 inch. 
If not within these limits, adjust the 


shim pack (Fig. 4) between the 
spacer and the front and rear 
bearing cones. 

After establishing the correct end 
play, install the bearing retainer seal 
in the housing with Tool T53T- 
7065-B. 


16-81-05 DANA 21 FOUR-WHEEL DRIVE TRANSFER CASE 16-81-05 


SPECIFICATIONS 


APPROXIMATE LUBRICANT REFILL CAPACITY F-1004x4 TRANSFER CASE TORQUE LIMITS 


Transfer Case — Dana 21 
SAE 50 Engine Dil (ESE-M2C39-A) ) 
: 1251 50 


ADJUSTMENTS F-250 4x4 Front Output Shaft Rear Cuve Bolis 25.32 


Front Deve Output Shaft-End Play 0.001-0.005 inch Front Output Shalt Bearing Retainer Bolts | 25.32 
Rear Drive Output Shaft-End Play 0.001-0,005 inch Idler Shaft Cove: Bolts | 2532 


CC1032-C 


DESCRIPTION 


Transter Case to Transmission Extension Bolts 


Transter Case Shalt Nut 


16-82-01 DANA 24 TRANSFER CASE 16-82-01 


PART 16-82 Dana 24 Transfer Case 


Applies to F-250 Only 
COMPONENTINDEX COMPONENT INDEX 


FRONT OUTPUT SHAFT BEARING SPECIFICATIONS.................. 
Replacement......................... TRANSFER CASE 
IDLERSHAFT BEARING = | | АветЫу....................... 
Нер!асетепї1.........................| 8204 | Description ..................... 
OIL SEAL 
Replacement ........................ 
REAR OUTPUT SHAFT BEARING 
Replacement......................... 


Disasembly..................... 


installation ..................... 


Removal u l а 


DESCRIPTION 


TRANSFER CASE 


A manually-shifted 2-speed transfer 
case in the 4-Wheel Drive F-250 
controls the power from the engine and 
transmission to the front and rear 
driving axles (Fig. 1). The transfer case 
shift lever positions, from front to rear, 
are 4L (low gear, all wheels), N 
(neutral), 2H (high gear, rear wheels), 
and 4H (high gear, all wheels). 


16-82-02 DANA 24 ТКАМ5ҒЕК СА5Е 16-82-02 


MAIN DRIVE 
GEAR 


— 
| REAR OUTPUT 
INPUT SHAFT ІШЕ REAR OUTPUT SHAFT 
(DRIVE FROM MEME SUDING ОРАК (REAR AXLE DRIVE) 
TRANSMISSION) 


IDLER SHAFT 
DRIVE GEAR 


l IDLER SHAFT 
(ER ows GEAR 


FRONT OUTFUT SHAFT 
(FRONT AXLE DRIVE) 


HIGH-SPEED GEAR FRONT IET 


SLIDING GEAR 
С 1872. A 
FIG. 1 Transfer Case Gear Train in Neutral 
REMOVAL AND INSTALLATION 
TRANSFER CASE 5. Remove the transfer case, and 5. Connect the transmission output 
mount it on a floor stand. shaft. Torque the U-bolt nuts to 
š ; specification. 
аналық installation 6. Connect the front axle drive shaft 
1. Drain the transfer case, and 1. Remove the transfer case from the and torque the universal joint U-bolt 
disconnect the rear axle drive shaft floor stand and place it on the nuts to specification. 
from the flange at the transfer case transmission jack. 7. Fill the transfer case to filler plug 
(Fig. 2). 2. If necessary to replace a mounting level with the specified lubricant. 
2. Disconnect the front wheel drive stud, see Fig. 3 for correct 
shaft and the transmission output positioning of the components. 
shaft at the transfer case. 3. Raise the transfer case into position 
3. Disconnect the shift selector rod and on the mounting bolts, and install 
the speedometer cable at the transfer the retaining nuts and lock washers 
case. (Fig. 2). Torque the nuts to 
4. Secure the transfer case to a specification, and remove the jack. 
transmission jack, and remove the 4. Connect the shift selector rod and 


mounting bolts. the speedometer cable. 
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DANA 24 TRANSFER CASE 


16-82-03 
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FIG.2 Removing or Installing Transfer Case 
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G. 3 Transfer Case Mounting 
Stud 


DISASSEMBLY AND ASSEMBLY 


TRANSFER CASE 


Disassembly 


l. 


Clean the dirt from the transfer case, 
and remove the power take-off cover 
plate (Fig. 4). 

Remove both idler shaft bearing 
retainers. 

Using a soft hammer, tap the idler 
shaft and bearing to the rear until 
the bearing is free of the case. 
Remove the idler shaft, two gears 
and spacer. 

Remove the idler shaft front bearing 
from the case. 

Remove the flange retaining nuts 
from the front output shaft, the 
input shaft, and the rear output shaft 
(Fig. 5). 

Remove the flanges and washers 
from the front output shaft, the 
input shaft, and the rear output shaft 
(Fig. 6). 

Remove the front output shaft front 
and rear bearing retainers. 

Tap the front output shaft and rear 


13: 


14. 


bearing through the gears and case 
(Fig. 7). Lift the high speed gear 
from the case. 


. Remove the front output shaft front 


bearing and washer from the case. 


. Remove the set screw that retains 


the front drive shaft fork to the shift 
rail (Fig. 7). 


. Remove the front output shaft 


sliding gear from the case. 

If the input shaft oil seal is to be 
replaced, remove it with a four-jaw 
puller and slide hammer. Otherwise, 
leave the oil seal in the front bearing 
retainer. 

Remove the input shaft bearing 
retainer. 


. If the output shaft bearing retainer 


oil seal is to be replaced, remove it 
with a puller and slide hammer. 
Otherwise, leave the oil seal in the 
bearing retainer. 


. Remove the rear output shaft 


bearing retainer, and then remove 
the speedometer drive assembly 
from the bearing retainer. 


. Loosen the rear output shaft 


FRONT OUTPUT COVER 
SA SHAFT PLATE 
BEARING REMOVED 
RETAINER қ 
mo 
« 


INPUT SHAFT 


C 1875- A 


FIG. 4 Front Side of Transfer Case 


18. 


assembly from the case by driving on 

the front end of the input shaft with 

a mallet. 

Remove the rear output shaft and 

bearing retainer as an assembly (Fig. 

8). 

. Tap the input shaft through the 
front bearing, through the main 
drive gear, through the sliding gear, 
and out of the case (Fig. 9). 


16-82-04 


20. Lift the main drive gear out of the 
case, and then drive the input shaft 
front bearing from the case with a 
mallet. 

21. Remove the set screw that retains 
the rear drive shift fork to the shift 
rail (Fig. 10). 

22. Remove the rear output shaft sliding 
gear from the case. 

23. Remove the shift rail link from the 
two shift rails (Fig. 4). 

24. Remove the retaining plug, detent 
spring, and ball that engages the 
front drive shift rail detent rod (Fig. 
11). 

25. Remove the retaining plug detent 
spring, and ball that engages the rear 
drive shift rail detent rod. Then 
remove the front drive detent rod 
access hole plug (Fig. 12). 

26. Pull the front drive shift rail to the 
maximum outward position. 

27. Pull the rear drive shift rail out far 
enough to allow the two detent rods 
to slide out of the case (Fig. 13). 

28. Remove the rear drive shift rail and 
fork from the case. 

29. Remove the rear drive shift rail and 
shift fork from the case. 

30. Remove the shift rail seals (Fig. 14). 


Assembly 


l. Slide the front drive shift rail all the 
way into the case, and position the 
Shift fork on the rail as the rail goes 
into the case. 

2. Install the two detent rods in the 
case (Fig. 13). 

3. Install the rear drive shift fork, and 
hold the detent rods and the shift 
fork in place as the rear drive shift 
rail is pushed in as far as it will go. 

4. Pull the front drive shift rail out to 

its next detent. This will permit the 
rear drive shift rail to be pushed in 
to the full extent of its travel. After 
pushing the rear drive shift rail all 
the way in, push the front drive shift 
rail back to its extreme inward 
position. 

5. Install the rear drive shift rail detent 
ball, spring and retaining plug, and 
then install the access hole plug (Fig. 
12). 

6. Install the front drive shift rail 
detent ball, spring and retaining 
plug (Fig. 11). 

7. Secure the shift rail link in the two 
shift rails. 

8. Position the rear output sliding gear 
in the shift fork, secure the fork to 
the rear drive shift rail with the set 
screw (Fig. 10). 

9. Install the input shaft front bearing 
and retainer assembly. Coat the 
retainer and bolts with sealer. 


DANA 24 TRANSFER CASE 


10. Position the main drive gear in the 
case. Then slide the input shaft into 
the rear of the case through the main 
drive gear, then through the front 
bearing and retainer (Fig. 9). 

11. Install the roller bearing in the 
splined hub of the rear output shaft 
assembly with petrolatum or grease. 
Then install the shaft and bearing 
retainer assembly, making sure that 
the output shaft is aligned with the 
input shaft (Fig. 8). Coat the case, 
bearing retainer and bolts with 
sealers. 

12. Position the front output sliding 
gear in the shift fork, secure the fork 
to the front drive shift rail with the 
set screw. 

13. While holding the sliding gear and 
high speed gear in position, install 
the front output shaft and rear 
bearing assembly through the two 
gears from the rear of the case (Fig. 
7). 

14. After coating the retainer and bolts 
with sealer, install the front output 
shaft rear bearing retainer and 
gasket. 

15. Install the washer and front bearing 
over the front output shaft at the 
front of the case (Fig. 7), and then 
install the front bearing retainer and 
gasket. Coat the retainer with sealer. 

16. Install the flange, washer, flange 
retaining nut and cotter key on each 
of the three shafts, using the tool 
shown in Fig. 5. Torque the nuts to 
specification. 

17. Position the idler shaft gears in the 
case and install the idler shaft and 
rear bearing assembly from the rear 
of the case. After applying sealer to 
the plate and bolts, install the rear 
bearing retainer plate. 

18. Position the spacer on the front end 
of the idler shaft and install the front 
bearing. Tap the bearing lightly with 
a mallet. 

19. Install the washer, retaining nut and 
cotter pin on the front end of the 
idler shaft. 

20. After applying sealer to the plate 
and bolts, install the idler shaft front 
bearing retainer plate. 


21. After applying sealer to the plate 
and bolts, install the power take-off 
cover plate. 

SUB-ASSEMBLIES 


IDLER SHAFT BEARING 


To remove or install the idler shaft 
rear bearing, use the tool shown in Fig. 
15. 


16-82-04 


FRONT OUTPUT SHAFT BEARING 


To remove or install the front output 
shaft rear bearing, use the tool shown in 
Fig. 15. 


REAR OUTPUT SHAFT BEARING 


Disassembly 

1. Place the bearing retainer and rear 
output shaft assembly in a press, and 
press the shaft out of the rear 
bearing and retainer. 

2. Remove the front bearing with the 
tool shown in Fig. 15. 

Assembly 

1. Install the front bearing as shown in 
Fig. 16. 

2. Install the rear bearing and retainer 
(Fig. 17). 


OIL SEALS 


To install a new oil seal in any of the 
bearing retainers, press the seal into the 
retainer with the tool shown in Fig. 18. 
1. Install the two shift rail oil seals in 

the case, using the tool shown in Fig. 

19. 

In steps 2 and 3, the shift rails 
should be inserted so that the detents 
are positioned as shown in Fig. 20. 
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FIG. 5 Removing ог Installing 
Flange Retaining Nut 
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С 1876-А 


Tool—T53T-4851-B 


FIG. 6 Removing Flange 
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[]REAR DRIVE SHIFT FORK 
ТЕК” ды. 7 


5ОСКЕТ HEAD 
SET SCREW FRONT DRIVE REAR DRIVE 


SHIFT RAIL SHIFT RAIL 


SLIDING 
GEAR 


HIGH-SPEED 
GEAR 


INSTALL 
FRONT 4 FROM 
BEARING 


Е FIG. 10 Rear Drive Shift Fork and 
= Sliding Сеаг 


1878- A 
FIG. 7 Removing or Installing Front 
Output Shaft 


INPUT SHAFT REAR END 


С 1883- A 


FIG. 13 Shift Rails and Detent 
Plugs 


REAR OUTPUT SHAFT 
HUB AND BEARING 
RETAINER ASSEMBLY 


C1508-A С 1881. A 
FIG. 8 Removing or Installing Rear FIG. 11 Front Drive Shift Rail 
Output Shaft Bearing Detent Ball, Spring and 


Plug 


i MAIN DRIVE GEAR | 8 ACCESS HOLE 
Pot ) ; 
м x > 
А SLIDING GEAR ІН i тер parmar 


КА \ k. Medi 
Ж 
ee 
© Tool—T591-100-B 


C 1884-А 


FIG. 14 Removing Shift Rail Seal 


1 Tool— OTC-951 
І or CJ-950 


BEARING ^ 
AND RETAINER 


INPUT SHAFT 
C 1879- A C 1882. A 
FIG. 9 Removing or Installing Input FIG. 12 Rear Drive Shift Rail 
Shaft Detent Ball, Spring and 
Plug 


C 1885. A 
FIG. 15 Removing Idler Shaft Rear 
Bearing 
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Arbor Press Ram 


Tool— | 
T571-600-A3 " 


Tool— 
T53T-4676-B 


SHIFT FORK 
SET-SCREW 


FRONT | 
BEARING || Tool—OTC-951 


or CJ-950 


FRONT DRIVE 
SHIFT RAIL 


` . . il I 
4 FIG. 18 Installing Bearing Retainer 1 REAR DRIVE a | 
i Oil беа! = SHIFT RAIL | 
1 Ie | 
т — 4 
С 1886-А C 1890-А 
FIG. 16 Installing Rear Output qu Tool —T531-200-A with FIG. 20 Shift Mechanism 
Shaft Front Bearing ( Adapter —T53P-33623-A 
Tool— 
|  T53T-44807-B 
Arbor Press Ram 
REAR BEARING 
AND RETAINER 
ASSEMBLY 
SHIFT RAIL SEALS 
C 1889- A 
FRONT Я š ТЕРЕ 
BEARING FIG. 19 Installing Shift Rail Oil 
Seal 
FIG. 17 Installing Rear Output 
Shaft Rear Bearing and 
Seal 
APPROXIMATE LUBRICANT REFILL CAPACITY — PINTS F-250 4 x 4 TRANSFER CASE TORQUE LIMITS 
Transfer Case — Dana 24 US IMP Description 
SAE 50 Engine Oil (ESE-M2C39-A) 45 3.5 20:30 


Transfer Case Output Shaft Nut 125-150 
Front Output Shaft Rear Cover Bolts 25-32 


Front Output Shaft Bearing Retainer Bolts 25-32 
Idler Shaft Cover Bolts 25-32 


CC1075-B 


16-83-01 ROCKWELL 223-C9 TRANSFER CASE 16-83-01 


PART 16-83 Rockwell 223-C9 Transfer Case 


Applies To F-600 4 x 4 


COMPONENT INDEX COMPONENT INDEX 


ASSEMBLY OF CASE DISASSEMBLY OF SUB-ASSEMBLIES 
Idler Shaft 
ASSEMBLY OF SUBASSEMBLIES Input Shaft 
Idler Shaft Front Output Gear 
Input Shaft Front Output Shaft 


Front Output Gear Parking Brake 
Front Output Shaft Rear Output Shaft 
Parking Brake Shift Components 
Rear Output Shaft 

Shift Components 


DESCRIPTION 


DESCRIPTION 


TRANSFER CASE 


The Rockwell 223-C9 transfer case 
(Figs. 1, 3 and 4) is a two-speed unit 
used to transmit power to both the front 
and rear driving axles on the Ford F-600 
4 x 4 truck. 

Ап internal-expanding parking 
brake is mounted on this transfer case. 

A two-lever control system for the 
unit is mounted in the truck cab. 
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LEVER ASSY. (REF 
^. Ж (360) BRAKE ROD 
‹ ” 


PARKING BRAKE 
ROD 
2A656 


BELLCRANK 
2A663 
ee a м SPRING WASHER 
“чы Q 356383 
жен 
44730 


VIEW IN DIRECTION OF arrow W 


LOCATE BRAKE LEVER ASSY 2780 IN OEF POSITION WITH BRAKE ROD 
ASSY ATTACHED - REMOVE FREE PLAY IN PARKING BRAKE MOVE 
BELLCRANK TO ADJUST CLEVIS AND INSTALL PIN, WASHERS AND 
СОТТЕК PIN. 

TIGHTEN JAM NUT. Hi GH-NEUTRAL-LOW 


TRANSFER CASE w W 


ENGAGED & DISENGAGED eg 
022 


SPRING WASHER 
377755 


CLEVIS PIN 
73963 


COAT CLEVIS PIN & 
ATTACHING PARTS EA um 
WITH ESA -MIC75-B 
VIEW IN DIRECTION 


W 
ОЕ arrow V er 


INSTALLATION OF TRANSFER CASE 
CONTROL LEVER ROD & SHIFT LEVER ROD 


(TRANSFER CASE END) 


RODS ARE TO BE SET TO THESE 
DIMENSIONS PRIOR TO INSTALLATION 


ENGAGED & DISENGAGED ROD 


HI GH- NEUTRAL-LOW ROD 40.18 


VIEW IN DIRECTION OF ARROW X 
FOR T- 19 & 285 LEVER ASSY. 


VIEW FOR WARNER Т-19 TRANSMISSION 
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RUN JAM NUT ON EACH CLEVIS FULL THREAD. 
WITH ESA ЫИ ТЕ THEN INSTALL CLEVISES IN TRANSFER CASE SO 
THEY BOTTOM IN SHIFT RAILS. BACK OFF CLEVISES 
SPRING WASHER (NOT OVER 909) SO CLEVIS PINS ARE HORIZONTAL 
356373 TO GROUND AND TIGHTEN JAM NUTS, 


COAT 8USHING SURFACES 


INSTALLATION OF TRANSFER 

CASE CONTROL ROD AS SHOWN 
INSTALLATION OF SHIFT ROD IS 
TYPICAt EXCEPT CLEVIS 

PIN & SPRING WASHER ARE 
INSTALLED IN OPPOSITE DIRECTIONS 


WHEN ADJUSTING CONTROL & SHIFT LEVER RODS 

THE LEVERS SHOULD BE 3. 4° FROM SEAT CUSHION 

FRAME WITH SEAT iN FULL FORWARD POSITION-THE 

SHIFT RAILS IN TRANSFER CASE SHOULD BE LOCATED 

IN DETENT DISENGAGE & LOW POSITION AS SHOWN ABOVE 


WASHER ` 
356508 COAT CLEVIS PIN & 
BUSHING (а ATTACHING PARIS 
7A133 WITH ESA-MIC75-8 


`RING Sl 
VIEW IN DIRECTION OF ARROW Z 97522 


VIEW IN DIRECTION OF ARROW Y C 2497-A 


FIG. 2 Rockwell 223 Transfer Case Controls 
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BEARING 7140 
SHAFT BEARING 
CUP 
RETAINER 
PLATE 
ре 
у} = 
М е 
IDLER GEAR ASSEMBLY 
7024 
BEARING s 
17288 ARIN BEARING 
GEAR SPACER CUP CUP 
we 
= 
p 
Р, 
( [^4 
REAR OUTPUT SHAFT ASSEMBLY 
7103 
DECLUTCH 7061 BEARING 
COLLAR SHAFT 
FRONT OUTPUT SHAFT ASSEMBLY 
7100 7024 
LOW SPEED DIRECT DRIVE 7065 
SLIDING GEAR GEAR BEARING 
7A059 
SPACER 
INPUT SHAFT ASSEMBLY 
C 2541-А 


FIG. 4 Shaft Assemblies — Rockwell 223 Transfer Case 
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ADJUSTMENTS 


TRANSFER CASE 


Instructions for adjusting the shift 


and parking brake linkage are given in 
Figure 2. 


ROCKWELL 223-C9 TRANSFER CASE 


16-83-06 


REMOVAL AND INSTALLATION 


TRANSFER CASE 


Removal 


l. 
2. 
3; 


Drain the transfer case. 

Disconnect speedometer cable. 
Disconnect the output and input 
shafts and use wire or rope to secure 
shafts out of the way. Do not let the 
shafts hang. 

Disconnect parking brake rod at the 
parking brake bellcrank. Secure rod 
out of the way. 

Remove clevis pins and washers and 


disconnect de-clutch and shift 
control rods from the shift rails. 
Secure rods out of the way. 

Using a transmission jack, support 
the transfer case while removing the 
case to support bracket bolts (Fig. 
1). 

Carefully lower case to the floor апа 
remove from under truck. 


Installation 


Д» 


Using а transmission jack, raise (һе 
transfer case and align the threaded 
mounting holes with the holes in the 


ме tA 


mounting brackets. 

Install and torque the mounting 
bolts. 

Connect the parking brake rod at the 
parking brake bellcrank (Fig. 2). 
Adjust if necessary (Fig. 2). 
Connect the de-clutch and shift 
control rods and install clevis pins, 
washers and cotter pins. Adjust if 
necessary (Fig. 2). 

Connect the output and input shafts. 
Connect the speedometer cable. 
Fill the transfer case with the 
specified lubricant. 


DISASSEMBLY AND ASSEMBLY 


TRANSFER CASE 


Disassembly 


l. 


2. 


Clean the exterior of the case before 
proceeding with disassembly. 
Remove the three driving yokes 
from the input and output shafts, 
using a standard slide-hammer as 
required. 

Remove the attaching capscrews 
and washers and lift off the cover 
and gasket (Fig. 5). 


Shift Components 


l. 


Remove the detent springs and use a 
magnet to remove the detent balls 
(Fig. 5). 

Pull both shift shafts out through 
the front of the case (Fig. 6). If the 
shafts cannot be removed in this 
manner, use a soft metal drift and 
drive the shafts and expansion plugs 
out through the rear of the case (Fig. 
6). 

Remove the shift shaft oil seals from 
the front of case if worn or if they are 
to be replaced. 

Lift out the range shift and the de- 
clutch forks. 


DETENT BALLS AND SPRINGS 


DETENT HOLES 


С2516-А 


FIG. 5 Removing Cover 


Front Output Shaft 


l. 


Remove the front output shaft 
bearing cap and gasket (Fig. 7). Pull 
the shaft and de-clutch collar from 
the case. 

Slide a long bar through the front 
output shaft gear and tap out the 
small and large expansion plugs 


C2517-A 


FIG. 6 Removing Shift Shafts 


located in the brake hub (Fig. 8). 


Parking Brake 


l. 


Cut the lock wire and remove the 
capscrews retaining the brake drum 
to the brake flange. Remove the 
drum. 

Remove the brake hub retaining 
snap ring (Fig. 9). 


16-83-07 ROCKWELL 223-C9 TRANSFER CASE 16-83-07 
3. Using a suitable puller, remove the 4. Remove front bearing from the 8. Remove sufficient shims from under 
brake hub from the front output input shaft. the front bearing cap to wana p: an 
shaft gear (Fig. 10). adjustment of zero end play and zero 

4. Unhook the brake shoe return ASSEMBLY preload. 
springs and remove the brake shoes Input Shaft 
and lever (Fig. 11). 1. Install the input shaft front bearing Front Output Gear 

5. Remove the mounting bolts and lift on the input shaft with the shielded 1. The front output gear must be 
off the brake backing plate, washer, side against the shaft shoulder (Fig. installed in the case before the idler 
deflector and gasket (Fig. 12). Do 4). assembly is installed. 
not attempt to remove the front 2. Start the input shaft into the case. 2. Install the ball bearing on the front 
output gear at this time. The idler Working thru the cover opening, output gear hub (Fig. 4). 
shaft must be removed first, as the mount the sliding gear, spacer and 3. Position the gear and bearing in the 
gears interfere, otherwise. drive gear (with bushing) on the case and install the retaining snap 

ae Shaft input shaft. ring on the bearing (Fig. 25). 
Remove the idler shaft front and 3. Using a suitable sleeve against the 4. Install the rear bearing cap over a 
rear bearing caps. Wire the forward inner race of the front bearing, (Fig. new gasket. Install the capscrews 
bearing cap shims together for re- 20) tap the input shaft into position. and lock washers and torque the 
assembly. 4. Position the original shim pack plus capscrews to specifications. 

2. Remove the screws and retainer an additional 0.010 inch of shims to Idler Gear 
plate from the front end of the idler make sure there is end play in the 1. Press the rear bearing on the idler 
shaft and then press the shaft out assembly. Install the front cover and shaft (Fig. 4) and install the snap 
through the rear of the case (Fig. tighten the capscrews to the ring. 

13). specified torque (see Specifications 2. Hold the high gear in position inside 

3. Lift out the low gear, spacer and of this Part). the case and tap the idler shaft 
front bearing (Fig. 14). 5. Place tbe thrust washer on the shaft through it with a soft hammer (Fig. 

4. Remove the high gear. Tap the idler and install the rear bearing with the 26). The short hub side of the gear 
shaft front bearing cup from the shielded side toward the inside. faces toward the vehicle rear. 
case. 6. Position a new gasket and install the 3. Install the gear spacer оп the idler 

5. Remove the snap ring (Fig. 15) and bearing cover to the rear of the case. shaft and then install the low gear 
press the bearing from the idler Tighten the capscrews to with the long hub toward the vehicle 
shaft. specifications. front of the case. 

Front Output Gear 7. Mount a dial indicator with the stem 4. With the shaft in position, install the 

1. With the idler shaft assembly against the front end of the input rear bearing cup in the case. Use a 
removed, the front output gear and shaft (Fig. 21) and check the amount new gasket and install the rear 
bearing can now be removed. of end play in the shaft assembly. bearing cap, lock washers and cap 
Remove the front output gear rear Remove enough shims from under screws. Torque the capscrews to 
bearing cap and gasket. the front bearing cap to arrive at specifications. 

2. Remove the bearing-retaining snap 0.003-0.005 inch end play. Tighten 5. Drive the front bearing onto the 
ring and tap the gear and bearing the retaining capscrews to idler shaft (Fig. 27). Hold the shaft 
into the case. Reach through the specifications. rigid to avoid damaging the rear 
cover opening and lift out the gear Rear Output Shaft bearing and cup. Install the bearing 
and bearing (Fig. 16). 1. Using a suitable sleeve, press the retainer plate and capscrews. Lock 

3. Press the bearing off the shaft. front bearing onto the rear output wire the capscrews. 

Rear Output Shaft shaft (Fig. 22). 6. Tap the front bearing cup into place 

1. To remove the rear output shaft, 2. Hold the rear output gear in position in the case. 
remove the capscrews and lift off the inside the case (Fig. 22) and slide the 7. Install sufficient extra shims to set 
front and rear bearing caps. Wire the shaft through it. up end play in the idler assembly. 
shims together for re-assembly. 3. Install the front bearing cup and the Install the front bearing cap and 

2. Remove the speedometer drive gear original shim pack plus an secure with lock washers and 
and spacer. additional 0.010 inch of shims. capscrews. Torque the capscrews to 

3. Block the rear output gear with a Install the front bearing cover, lock specifications. 
piece of wood as shown in Fig. 17 washers and capscrews and torque 8. Mount a dial indicator on the case 
and press the rear output shaft and the cap screws to specifications. with the stem set against the inside 
front bearing out of the case. The 4. Using a suitable sleeve, press the face of the low gear (Fig. 28). Check 
rear output gear and rear bearing rear bearing onto the rear output the amount of end play by working 
can be lifted out of the case through shaft (Fig. 23). Tap the bearing cup the assembly back and forth with 
the cover opening. into position. two prybars as shown in Figure 28. 

Input Shaft 5. Install the speedometer drive gear Remove sufficient shims to get a 

1. Remove the input shaft front and and spacer over the shaft. bearing end play adjustment of 
rear bearing covers. Wire the shim 6. Position a new gasket, bearing cap 0.003-0.005 inch. 
pack together for re-assembly. and oil seal over the shaft. Install the Front Output Shaft 

2. Using a block of wood between the lock washer and capscrews and 1. Begin the installation of the front 


sliding gear and the case (Fig. 18), 
press out the input shaft and front 
bearing. Do not pound on the shaft if 
the gear becomes bound, 

Lift out the sliding gear, drive gear 
and spacer (Fig. 19). 


torque the capscrews to 
specifications. 

Rotate the shaft to seat the bearings. 
Mount a dial indicator against the 
rear end of the shaft to check the 
amount of end play in the assembly 
(Fig. 24). 


output shaft by installing the ball 
bearing on the shaft with the bearing 
snap ring toward the outside (Fig. 
4). 

Install the sliding collar on the shaft. 
Slide the shaft into the case (Fig. 29). 


16-83-08 ROCKWELL 223-C9 TRANSFER CASE 16-83-08 


3. With the shaft in position, install a 
new gasket, bearing cap and oil seal. 
Secure in position with lock washers 
and capscrews. Torque the 
capscrews to specifications. 

Parking Brake 

1. Position a new gasket to the case and 
then mount the brake backing plate, 
deflector and stamped washer. 
Insert the capscrews with star 
washers and tighten to 
specifications. 

2. Position the brake lever on the 
backing plate. 

3. Position the brake shoes on the 
backing plate with actuating pawl in 
the web slot. 

4. Install brake shoe return springs. C2518-A C2522-A 

Slide the brake hub over the splines 

of the front output gear. Install the FIG. 7 Removing Front Output FIG. 11 Removing Brake Shoes 

retaining ring. Shaft 

6. Install the brake drum with lock 
washers and capscrews. Torque the 
capscrews to specifications and 
insert lock wire. 

7. Install the expansion plugs. The 
smaller plug goes in the bore of the 
front output gear and the larger in 
the brake hub. 

Shift Components 

1. Install new shift shaft oil seals in the 
case, if required. 

2. Position the de-clutch fork in the 
collar. 

3. Lubricate the de-clutch shift shaft 
and slide it into the case and through 
the shift fork bore. 

4. With the shift shaft in position, 


w 


insert the set screw. Tighten the ““ 

screw and lock wire to the fork. C 2519-А 
5. Position the range shift fork in the 

sliding gear. FIG. 8 Removing Plugs 


6. Slide the range shift shaft through 
the bore of the fork. Install the set 
screw and tighten lock wire to the 
shift fork. 

7. Install the expansion plugs at the 
rear of the case and flatten to ' 
expand. Š 

8. Place the detent balls and springs in d à 
position in the case bores. y 

9. Install the cover with a new gasket СИМ) C2520-A 
and tighten the retaining capscrews . А 
to the specified torque. FIG. © Removing Snap Ring 

10. Install the input shaft rear bearing 
cover, using a new gasket. Tighten 
the retaining capscrews to 
specifications. 

11. Install the driving yokes and torque 
the retaining nuts to specifications. 


C2523-A 


FIG. 12 Removing Brake Backing 
Plate 


FIG. 13 Removing Idler Shaft 


FIG. 10. Removing Hub 
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ROCKWELL 223-C9 TRANSFER CASE 


16-83-09 


С2525-А 


FIG. 14 Removing Low Gear 


C2526-A 


FIG. 15 Removing High Gear 


С2527-А 


FIG. 16 Removing Front Output 
Shoft 


C 2531-A 


FIG. 20 Installing Input Shaft 


C2528-A 


FIG. 17 Removing Rear Output 
Shaft 


C2532-A 


FIG. 21 Checking Input Shaft End 
Play 


C2529-A 
FIG. 18 Removing Input Shaft 
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С2533-А 


FIG. 22 Installing Rear Output 
Shaft 


e 
е ғ С 
` 
> / 
. - 
2 
p r 


се 
ее” 


eu 
| === 


C2530-A 
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FIG. 19 Removing Sliding Gear, 
Drive Gear and Spacer С2534-А 


FIG. 23 Instolling Rear Output 
Shaft Bearing 


16-83-10 ROCKWELL 223-C9 TRANSFER CASE 16-83-10 


C2535-A C2537-A C2539-A 


FIG. 28 Checking Idler Shaft End 


FIG. 26 Installing Idler Shaft 
Play 


FIG. 24 Checking Rear Output 
Shaft End Play 


С2527-А С2538-А С2518-А 


Installing Front Output 


FIG. 25 Instolling Front Output FIG. 27 Instolling Idler Shaft Front FIG. 29 
Shaft 


Gear Bearing 
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SPECIFICATIONS к 


SPEEDOMETER GEAR CHART 
ROCKWELL STANDARD T223-C4 TRANSFER CASE - 4 TOOTH DRIVE GEAR 


RR/AXLE TIRE REVS./ |DRIVEN GEAR| NUMBER ADAPTOR 
RATIO SIZE MILE (1.7271) OFTEETH | (1.78317) 
-8 
6.2 8.25 x 20 543 DITD-AA 13 
(6.14) -10 
9.00 x 20 523 DITD-AA 13 
-10 
7.50 x 20 D1TD-CA 
F-600 8 
4x4 6.8 8.25 x 20 543 DITD-CA 
(6.83) 40 
10 
7.50 x 20 D1TD.BA БЕ DITD-AA 
-8 
7.2 8.25 x 20 543 DITD-CA 15 
(7.17) -10 
9.00 x 20 DITD-CA 15 EN 
-10 


СС1013-А 


TORQUE LIMITS —(FT-LBS — 0ILED THREADS) 


Torque 
Nomenclature Limits 


Bolt - Top Cover to Case 3/8-16 38-49 
Bolt - Bearing Caps 3/8-16 38-49 


Bolt - Brake Drum to Hub 7116-14 60-77 
Bolt - Brake Mounting Plate 7116-14 60-77 
Nut - Input Shaft Yoke 1-20 300-400 
Nut - Output Shaft Yoke 1-20 300-400 


CC1014-A 


APPROXIMATE LUBRICANT REFILL CAPACITY — PINTS 


Rockwell Т233-С-4 Transfer Case 


SAE SO Engine Oil (ESE-M2C39- A} 


CCIOHT.H 


16-84-01 NEW PROCESS 205 TRANSFER CASE 16-84-01 


PART 16-84 New Process 205 Transfer Case 


Applies to F-100 and F-2504 x 4 
COMPONENT INDEX COMPONENT INDEX 


ASSEMBLY OF CASE ................ DISASSEMBLY OF SUBASSEMBLIES 
ASSEMBLY OF SUBASSEMBLIES ldler Shaft ....................... 


Idler Shaft and Gear ................ Input Shaft ...................... 
Input Shaft ....................... Front Output Shaft ................ 
Front Output Shaft ................. Rear Output Shaft ................. 

ue caves e dud INSTALLATION .................... 


eso] s n nz 2 ..| АУҒА) | ДРМ VAL ..................,,»... 


Description 
Transfer Case two speed operation by means of a gears. A single shift lever controls the 
constant-mesh helical gear train. Speeds integrated shift linkage system. 
This manually-shifted unit provides are changed by using sliding clutch 
Adjustment 


Instructions and specifications for 
linkage adjustment are given in Figures 
2, 3 and 4. 
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FIG. 2 Model 205 Transfer Case Installation—F-100 
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NEW PROCESS 205 TRANSFER CASE 


REMOVAL AND INSTALLATION 


Transfer Case 


Removal 


l. 


Drain the transfer case, and 
disconnect the rear axle drive shaft 
from the flange at the transfer case 
(Fig. 2). 

Disconnect the front wheel drive 
shaft and the transmission output 
shaft at the transfer case if on F-250 
installation (Fig. 3 and 4). On F-100 
installations, disconnect the front 
wheel drive shaft and remove the 
bolts attaching the transmission 
adapter to the transfer case (Fig. 2). 
Disconnect the shift selector rod and 
the speedometer cable at the transfer 
case. 

Secure the transfer case to a 
transmission jack, and remove the 
mounting bolts. 


5. 


Remove the transfer case, and 
mount it on a floor stand or place on 
a work bench. 


Installation 


1. 


Remove the transfer case from the 
floor stand or bench and place it on 
the transmission jack. 

If necessary to replace a mounting 
stud on an F-250, see Fig. 3, for 
correct positioning of the 
components. 

Raise the transfer case into position 
on the mounting bolts. If an F-100 
installation, mate the transfer case to 
the transmission adapter and install 
and torque the attaching bolts (Fig. 
2). Install the mount attaching bolts, 
nuts and lock washers (Figs. 2, 3 and 
4). Torque the bolts and nuts to 
specification, and remove the jack. 


16-84-06 


Connect the shift selector rod and 
the speedometer cable. 

If an F-250 installation, connect the 
transmission output shaft to the 
transfer case input shaft. Torque the 
U-bolt nuts to specification. 
Connect the front and rear axle 
drive shafts and torque the universal 
joint U-bolt nuts to specification. 
Fill the transfer case to filler plug 
level with specified lubricant. 


DISASSEMBLY AND ASSEMBLY 


Transfer Case 


Disassembly 


l. 
2. 


Clean the exterior of the case. 
Using a flange-holding tool, loosen 
the lock nuts and universal joint 
flanges. 

Remove the front output shaft rear 
bearing retainer, (large aluminum 
plate) front bearing retainer and 
drive flange (Figs. 5 and 6). 

Using a soft-faced hammer, tap the 
shaft assembly from the case (Fig. 
7). Remove the sliding clutch, front 
output high gear, washer and 
bearing which remain in the case. 
Remove rear output shaft housing 
attaching bolts and remove the 
housing and bearing retainer along 
with the speedometer gear (Fig. 8). 
Slide the rear output shaft from the 
case (do not lose 15 needle bearings). 
Using a blunt punch, drive the two 
1/4 inch shift rail pin access hole 
plugs into the case. 

Remove the two shift rail poppet 
(detent) nuts and springs from the 
case. Using a magnet, remove the 
two poppet balls. 

Position both shift rails in neutral 
and remove the shift fork retaining 
roll pins, using a longhandled screw 
extractor or punch. 


10. 


11. 


Remove one shift rail to shift rail 
link clevis pin. 

Remove the range shift rail first, 
then the 4 wheel shift rail (Fig. 9). 


. Remove shift forks and sliding 


clutch from case. 


. Remove the cup plugs and гай pins 


(if driven out) from the case. 


. Remove idler gear shaft lock nut. 
. Remove idler gear shaft rear cover. 


Remove idler gear shaft using Tool 
J-23429 and a soft-faced hammer. 


. Roll idler gear assembly to front 


output shaft hole and remove from 
case (Fig. 10). 


Assembly 


1. 


Assemble idler shaft, bearings, 
spacer and shims to the dummy 
shaft Tool J-23429. Install the 
assembly into the case through the 
front output shaft bore, large end 
first. 

Install idler shaft from large bore 
side and drive into position, using a 
soft-faced hammer (Fig. 11). 
Install washer and new lock nut. 
Check for free idler gear rotation. 
Torque the lock nut to specifications 
Position the idler shaft cover so that 
the flat faces the front output shaft 
rear bearing retainer (cover). Install 
a new gasket and the retaining 


10. 


11. 


12. 


capscrews and torque to 
specifications. 

If removed, install interlock pins 
into the inter-lock bore, working 
through the front output shaft 
opening. 

Start 4 wheel drive shift rail into the 
case from the front, solid end first, 
with detent notches up. 

Position shift fork onto the shift rail 
with the long end facing inward. 
Push the rail through the fork and 
into neutral position. 

Position input shaft and bearing into 
case (Fig. 13). 

Start engine shift rail into case from 
front, with detent notches up. 
Position sliding clutch to fork. 
Position the sliding clutch on the 
input shaft and align fork with shift 
rail. Push rail through fork into 
neutral position. 

Using a long punch, install the roll 
pins locking the shift forks to the 
shift rails. 

Position front wheel high gear and 
thrust washer in case. (Fig. 14). 
Position the sliding clutch in the 
shift fork. Shift rail and fork into the 
front wheel drive (4 -Hi) position 
while meshing the internal teeth of 
the sliding clutch with the mating 
teeth on the front wheel high gear. 
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FIG. 5 Model 205 Transfer Case-Front View 
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FIG. 6 Model 205 Transfer Case-Rear View 


NEW PROCESS 205 TRANSFER CASE 


13. 


15. 


16. 


17. 


18. 


16-84-07 


Line up thrust washer, high gear and 
sliding clutch with bearing bore in 
case and insert front output shaft 
and low gear into the high gear 
assembly (Fig. 14). 


. Install a new seal in front output 


shaft front bearing retainer (Fig. 12) 
and install bearing and retainer and 
new gasket in case. Torque the cap 
screws to specifications. 

Lubricate the roller bearing in the 
front output shaft rear bearing 
retainer (aluminum cover) and 
position to shaft and case, using two 
new gaskets. Apply thread sealer to 
the attaching cap screws, install and 
torque to specifications. 

Position range shift rail in High and 
install rear output shaft and retainer 
assembly to housing and input shaft, 
(Fig. 8), using one or two new 
gaskets as required for clearance on 
the input shaft pilot. 

Install and torque rear output shaft 
housing bolts to specifications. 
Install shift rail pin access plugs 
using a punch and sealing 
compound. 
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19. Install drain and fill plugs and 
torque to specifications. 
20. Install cross-link clevis pin. 


REAR BEARING 

RETAINER i FRONT BEARING 
. ° RETAINER 
Sub-Assemblies 


REAR OUTPUT SHAFT 
Disassembly (Fig. 13) 


1. Remove snap ring from the rear 
output shaft and slide off the thrust 
washer. Remove the washer- 
positioning pin. 

2. Remove tanged thrust washer from 
shaft and slide off the low speed 
gear, making provision to catch the 
two rows of needle bearings (32 per 
row) and spacer. 

3. Remove remaining tanged thrust 
washer. 

4. Using a hooked tool, remove the 
retainer ring, washer, needle 
bearings and spacer from the pilot 
bore of the rear outut shaft. 

5. Remove rear bearing retainer and 
ball bearing from the rear output 
shaft bearing housing. FIG. 7 Removing Front Output Shaft 

6. Remove the caged roller bearing 
from the housing only if replacing. 

Assembly (Fig. 13) 

1. Install new bearing retainer oil seal 
into the bearing retainer. 

2. Install a new caged roller bearing 
into the bearing housing, if required. 

3. Install the roller bearings, spacer, RETAINER 
washer and retainer ring in the pilot 
bore of the rear output shaft, using 
low melting point petrolatum. 

4. Install tanged thrustwasher onto 
output shaft with the tang indexing 
in the groove in the clutch teeth. 

5. Position the output shaft low gear on 
the output shaft and using the shaft 
and petrolatum as assembly aids, 
insert the two rows of roller bearings 
and the spacer into the gear. 

6. Install the second tanged thrust 
washer on the output shaft with the 
tang facing away from the gear. 

7. Install washer positioning pin and 
thick thrust washer on the shaft. 
Rotate the thick washer until the 
tang on the thin washer (step 6) fits 
into slot about 90° away from the 
positioning pin. 


HOUSING 
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FIG. 8 Removing or Installing Rear Output Shaft 
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NEW PROCESS 205 TRANSFER CASE 16-84-09 


10. 


11. 


12. 


Install retaining snap ring. 

Check end play between the snap 
ring and the thick thrust washer. It 
should be 0.002 -0.027 inch. 
Position the rear output shaft 
assembly in the output shaft bearing 
housing and install the speedometer 
gear and rear ball bearing. 

Install the rear bearing retainer with 
new gasket and torque the attaching 
cap screws to specifications. 
Install the output drive flange, 
washer and a new lock nut. Using a 
flange holding tool, torque the lock 
nut to specifications. 


FRONT OUTPUT SHAFT (FIG. 14) 


Disassembly 


1. 


Remove the snap ring retaining the 
thrust washer and low gear to the 
shaft. 

Remove the thick thrust washer and 
positioning pin. 

Make provision to catch the roller 
bearings (two rows of 32 each) and 
slide the gear off the shaft along with 
the roller bearing spacer. 

If necessary to replace the roller 
bearing in the rear bearing retainer, 
(aluminum cover) replace the entire 
assembly. 


Assembly 


1. 


Using petrolatum, install the two 
rows of needle bearings (32 each) 
and the spacer in the front output 
shaft low gear. 

Place the front output shaft in a 
softfaced vise with the spline end 
down. Position the front low gear 
and bearing assembly on the shaft 
with the clutch gear facing down. 


RANGE SHIFT RAIL 


FOUR-WHEEL DRIVE 
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FIG. 9 Shift Rails 
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FIG. 10 Removing Idler Gear 
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NEW PROCESS 205 TRANSFER CASE 
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FIG. 11 


FIG. 12 


Installing Idler Gear 


Installing Seal 


C2724-^ 


BEARING 
RETAINER 


С2725-А 


bearing assembly on the shaft with 
thee clutch gear facing down. 

3. Install thrust washer positioning 
pin, thrust washer and a new snap 
ring. Position the snap ring so that 
the opening is opposite the pin. 


IDLER GEAR 


Disassembly (Fig. 15) 

1. If necessary to replace bearings, 
drive out the bearing cups using the 
drive slot provided in the gear bore. 


Assembly 
Checking End Play-Press Method 


1. Press in new bearing cups if 
removed. 

2. Assemble the idler gear, bearings, 
spacer and shims using the dummy 
shaft, Tool No. J-23429 or 
equivalent. 

3. Place the assembly in a press and 
using a piece of pipe that will clear 
the dummy shaft, apply enough 
pressure to the bearing cones to 
remove looseness between the 
bearing spacer and shims (Fig. 16.) 
Using a dial indicator check the end 
play between the bearing cones and 
cups. Tolerance should be 0 to 0.002 
inch. Adjust this tolerance by 
adding or subtracting shims between 
the bearings and the bearing spacer. 


Checking End Play (Vise Method) 

l. Assemble the idler shaft, bearings 
spacer and shims on the idler shaft. 

2. Clamp the large end of the shaft in 
a vise (Fig. 17). 

3. Using a suitable sleeve or short piece 
of pipe, assemble the locknut and 
washer on the shaft as shown (Fig. 
17) and torque the locknut to 
installation Specification. 

4. Using a dial indicator, check the end 
play between the bearing cones and 
cups. Tolerance should be 0 to 0.002 
inch. Adjust this tolerance by 
adding or subtracting shims between 
the bearings and the bearing spacer. 
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FIG. 15 Disassembled View-Idler Gear 
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FIG. 16 Checking Idler Gear End Play Using Dummy Shaft 
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FIG. 17 Checking Idler Gear End Play using Idler Shaft and Sleeve 
SPECIFICATIONS 
APPROXIMATE LUBRICANT REFILL CAPACITY — PINTS TORQUE LIMITS — NEW PROCESS TRANSFER CASE 
Transfer Case — New Process 05 ІМР Description Ft-Lbs 
SAE 50 Engine 0il (ESE-M2C39-A) 4 Bearing Retainer Bolts — Front Output Shaft — Front 30-35 
Bearing Retainer Bolts — Rear Output Shaft 30-35 
Bearing Retainer Bolts — Input Shaft 30-35 
Bearing Retainer Bolts — Front Output Shaft — Rear 30-35 
Drain and Filler Plugs 30 
SPECIAL TOOLS — NEW PROCESS TRANSFER CASE Extension Housing to Case Bolts 30-35 
Description Idler Shaft Cover Bolts 20 
Tool 4625-АВ Bearing Retainer Seal Installer Idler Shaft Locknut 150 
J-23429 Dummy Shaft (Idler Gear) Poppet Ball Retainer 15-16 
OTC-630-15 Idler Gear Bearing Cup Installer Р.Т.0. Cover Bolts 12-18 
Manzel 77288 Shift Rail Seal Installer Yoke (Companion Flange) Locknut 130-150 
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Automatic Transmission 


PART 17-01 PAGE PART 17-10 PAGE 
General Automatic Transmission C6 Automatic Transmission .............. 17-10-01 
BUT. Lusia a эше ocr w жек м E SYN 17-01-01 РАНТ 17-19 " vidi 
FMX Automatic Transmission ............. -15- 
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Shift Control Linkage ................... 17-02-01 AT-540 Automatic Transmission .......... 17-27-01 
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RATING PLATE 


SEE OPERATORS MANUAL FOR EQUIP. REQ'D FOR MAX. GVW & LOAD Abt АЗ 
MADE | 
T ID IF LOAD 
F25 Y L аооооо НА USA. 


MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: 09/72 GVWR 7500 
GAWR: FRONT 3000 REAR 4500 
THIS VEHICLE CONFORMS TO 

ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN 
EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


CAPACITY. EXCEEDED 
+ WARRANTY NO. ADEQUATE TIRES REQ'D FOR AXLE LOADINGS 
š& W.B. COLOR MODEL BODY TRANS. AXLE 


131 ME F250 K44 


F254LQ00000 TRUCK 

VEH. IDENT. NO | TYPE 

BODY [COLOR | TRIM | TRANS] AXLE | DSO 
K44 ME G 38 48 


VEHICLE CERTIFICATION LABEL 


МАХ. С.У. М. LBS. 


TRANSMISSION 


Automatic (C4) 
Automatic (FMX) 
Automatic (C6) 


Transmatic (MT-40) 
Transmatic (MT-41) 


J 

P 

L Automatic (AT-540) 
1 

l Transmatic (MT-42) 


D 2170 - D 


FIG. 1 Typical Vehicle Certification Label—Transmission Identification 
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PART 17-01 General Automatic Transmission 
Service 


COMPONENT INDEX 


Applies to Models as Indicated 5 


ч 
AIR PRESSURE CHECKS 0108 | — | 


Кк жен ШИЙ ШЕП ПИЕ ӨШИ жан 
ANTI-STALL DASHPOT 
(Enging Compartment) 

HPV Бел МӘНІН ЕНІН ERE ENG 


CASE (Transmission Inspection) 0-4) 00 
CONTROL PRESSURE CHECK 106] — 


Ep жен ОЛЕН eue 
CONTROL VALVE BODY 
unas 


ІІ Models 
ronco 
P-350 

400-500 

B-600-700 


FRONT PUMP 


CONVERTER ШЕ 
аа 
шешт — с [| > БЕНЕН dr 
DISTRIBUTOR SLEEVE (FMX) 
ЕЕ m 
НАМАА REFE Тез о | | | | | T | | 
| ENGINE IDLE SPEED CHECK [ов | | | | | | | ] 
| EXTENSION HOUSING INSPECTION [090] | | | | | [| [| | 
FLUID AERATION CHECK — — [0105] | | | [| | | | | 
|FLUDLEAKAGECHCK— — || ү | [| | | [| | | 
rFLUIDLEVEL CHECK — [ши | | P || || 1 
PR аш 
С4 Transmission 01-11 М/А 01-11 |. М/А N/A 
| C6 Transmission | | NA [NA | МА |0111] 01-11 | 0111 | NA | МА 
ааа 


FRONT CLUTCH (ЕМХ) 
Inspection N/A N/A /A N/A | N/A N/A | N/A 


Inspection 


FRONT SERVO (FMX) 
Inspection N/A | N/A | 01-10 | N/A | N/A N/A | N/A 
= eh ss 


GOVERNOR INSPECTION БОТО ШШШ Бағ ИШ) 281 


HYDRAULIC SYSTEM BENCH 
TESTS (FMX) 
Pressure Tests N/A | N/A | 01-08 | N/A | N/A | 01-08| N/A | N/A 


A page number indicates that the item is for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s) listed. 
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СОМРОМЕМТ INDEX 
Applies to Models as Indicated 


INTERMEDIATE SERVO INSPECTION 
СА Transmission 
C6 Transmission 

LOW-REVERSE SERVO INSPECTION 
C4 Transmission 

MANUAL LINKAGE CHECKS 

OIL COOLER CLEANING 01-12 

011 COOLER TUBES 


- 01-10 
Removal апа Installation 01-0 


ONE-WAY CLUTCH 
Inspection 


OUTPUT SHAFT (FMX) 
Inspection N/A | N/A 


PINION CARRIERS INSPECTION 
N/A | N/A | 01-13 ШЕНІ 01-13 | 01-13 | 01-3 


СА Transmission 
N/A 01-13 | N/A N/A | 01-13 


C6 Transmission 
PLANET CARRIER AND 
N/A | 01-12 ыы 


CENTER SUPPORT (ЕМХ) 
Inspection 
PRESSURE REGULATOR (FMX) 
01-10 ыы me 
GREGIS QUSS OR "mi 01-11] N/A | 01-11 N/A N/A m 


Inspection 
wa | NA | wa | ort] ocn fort 01-11 | 01-11 


PRIMARY SUN GEAR SHAFT (FMX) 

Inspection 
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A page number indicates that the item is for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s} listed. 


TESTING 


When diagnosing transmission 
problems, refer to the truck Diagnosis 
Manual for the detailed information on 
the items that could be causing the 
problem. 

The following preliminary checks 
should be made before proceeding with 
other diagnosis checks. 


MANUAL LINKAGE CHECKS 


Correct manual linkage adjustment 
is necessary to position the manual valve 
for proper fluid pressure direction to the 
different transmission components. 
Improperly adjusted manual linkage 
may cause cross-leakage and subsequent 
transmission failure. Refer to Linkage 
Adjustments in Part 17-02 for detailed 
manual linkage adjustment procedures. 


TRANSMISSION FLUID LEVEL 
CHECK 


The automatic transmission is 
designed to operate with the oil level 
between the add and full mark on the 
dipstick at an operating temperature of 
150 degrees F to 170 degrees F, and 
should be checked under these 
conditions. The operating temperature 
may be obtained by driving 15 to 20 
miles of city type driving with the 
outside temperature above 50 degrees F. 
If the transmission is not at an operating 
temperature of 150 degrees F to 170 
degrees F and it becomes necessary to 
check the fluid level, the transmission 
may be checked at 70 degrees to 95 
degrees F. Check the fluid level as 
follows: 


Transmission at Operating 
Temperature (150 Degrees F to 170 
Degrees F) 

1. With transmission in Park P 
position, engine at curb idle rpm, 
foot brakes applied and vehicle on 
level surface, move the transmission 
selector lever through each range, 
allowing time in each range to 
engage transmission, return to Park 
P position, and apply parking brake. 
Do not turn off the engine during the 
fluid level check. 


2. Clean all dirt from the transmission 


fluid dipstick cap before removing 
the dipstick from the filler tube. 

3. Pull the dipstick out of the tube, 
wipe it clean, and push it all the way 
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back into the tube. Be sure it is fully 

seated. 

4. Pull the dipstick out of the tube 
again and check the fluid level. The 
fluid level should be between the add 
and full mark. If additional fluid is 
required, add enough fluid through 
the filler tube to bring the level 
between the add and full marks on 
the dipstick. Do not overfill the 
transmission, as this will result in 
foaming and loss of fluid through 
the vent and possible transmission 
malfunction. 

5. Install the dipstick, making sure it is 
fully seated in the tube. 

Transmission at Room Temperature 

(70 Degrees F to 95 Degrees F) 

l. With transmission in Park P 
position, engine at curb idle rpm, 
foot brakes applied and vehicle on 
level surface, move the transmission 
selector lever through each range 
allowing time in each range to 
engage transmission, return to Park 
P position and apply parking brake. 
Do not turn off the engine during the 
fluid level check. 

2. Clean all dirt from the transmission 
fluid dipstick cap before removing 
the dipstick from the filler tube. 

3. Pull the dipstick out of the tube, 
wipe it clean, and push it all the way 
back into the tube. Be sure it is fully 
seated. 

4. Pullthe dipstick out of the filler tube 
again and check the fluid level. For 
C4 and FMX transmission, the fluid 
level should be between the middle 
and top holes on the dipstick. If the 
fluid level is below the middle hole, 
add enough fluid through the filler 
tube to bring the level between the 
middle hole and the add mark. For 
C6 transmissions, the fluid level 
should be between the middle and 
top holes on the dipstick. If the fluid 
level is below the middle hole, add 
enough fluid through the filler tube 
to bring the level between the middle 
and top holes. 

5. Install the dipstick, making sure it is 
fully seated in the tube. 

If the transmission fluid level is 
correctly established at 70 degrees F to 
95 degrees F, it will appear between the 

add and full marks on the dipstick 
when the transmission reaches an 

operating temperature of 150 degrees F 

to 170 degrees F. This fluid is set 

between the middle hole and the add 
mark for C4 and FMX transmissions 
and between the middle and top holes 
for the C6 transmission to allow for 
expansion of the fluid as transmission 
temperatures rise to normal operating 

temperatures of 150 degrees F to 170 

degrees F. Do not overfill; however, if 


fluid is too low, extreme cold 
temperatures will contract the fluid, 
which may result in transmission 
malfunction. 


FLUID AERATION CHECK 


A fluid level that is too high will 
cause the fluid to become aerated: 
Aerated fluid will cause low control 
pressure, and the aerated fluid may be 
forced out the vent. 

Check the transmission fluid level. 
Low fluid level can affect the operation 
of the transmission, and may indicate 
fluid leaks that could cause transmission 
damage. 


TRANSMISSION FLUID LEAKAGE 
CHECKS 


Check the speedometer cable 
connection at the transmission. Replace 
the rubber seal if necessary. 

On an FMX transmission, inspect 
the governor inspection plate for 
leakage. Install a new gasket if needed. 

Leakage at the oil pan gasket often 
can be stopped by tightening the 
attaching bolts to the proper torque. If 
necessary, replace the gasket. 

Check the fluid filler tube 
connection at the transmission case or 
pan. If leakage is found here, install a 
new O-ring or tighten the fitting to the 
specified torque. 

Check the fluid lines and fittings 
between the transmission and the cooler 
in the radiator tank for looseness, wear, 
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or damage. If leakage cannot be stopped 
by tightening a fitting, replace the 
damaged parts. 

Check the engine coolant in the 
radiator. If transmission fluid is present 
in the coolant, the cooler in the radiator 
is probably leaking. 

‚ The cooler can be further checked 
for leaks by disconnecting the lines from 
the cooler fittings and applying 50-75 psi 
air pressure to the fittings. Remove the 
radiator cap to relieve the pressure build 
up at the exterior of the oil cooler tank. 
If the cooler is leaking and will not hold 
pressure, the cooler must be replaced. 
Cooler replacement is described in the 
Cooling System Section of Group 27. 

If leakage is found at either the 
downshift control lever shaft or the 
manual lever shaft, replace either or 
both seals. 

Inspect the pipe plug on the left side 
of the transmission case at the front. If 
the plug shows leakage, torque the plug 
to specifications. If tightening does not 
stop the leaks, replace the plug. On a C6 
transmission, a TV pressure plug is also 
provided on the right rear side of the 
case. 

When a converter drain plug leaks, 
remove the drain plug with a six-point 
wrench. Coat the threads with FoMoCo 
Perfect Seal Sealing Compound or its 
equivalent, and install the plug. Torque 
the drain plug to specification. Fluid 
leakage from the converter housing may 
be caused by engine oil leaking past the 
rear main bearing or from oil gallery 
plugs, or power steering oil leakage 
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from steering system. Be sure to 
determine the exact cause of the leak 
before repair procedures are started. 

Oil-soluble aniline or fluorescent 
dyes premixed at the rate of 1/2 
teaspoon of dye powder to 1/2 pint of 
transmission fluid have proved helpful 
in locating the source of the fluid 
leakage. Such dyes may be used to 
determine whether an engine oil or 
transmission fluid leak is present or if 
the fluid in the oil cooler leaks into the 
engine coolant system. А black light, 
however, must be used with the 
fluorescent dye solution. 


CONVERTER LEAKAGE CHECK 


If there are indications that the 
welds on the torque converter are 
leaking, the converter will have to be 
removed and the following check made 
before the unit is replaced. 

A leak checking tool (Fig. 2) can be 
made from standard parts. The tool can 
be used to check all converters. 

1. Install the plug in the converter (Fig. 
3) and expand it by tightening the 
wing nut. Attach the safety chains. 

2. Install the air valve in the drain plug 
hole. 

3. Introduce air pressure into the 
converter. Check the pressure with a 
tire gauge and adjust it to 20 psi. 

4. Place the converter in a tank of 
water. Observe the weld areas for 
bubbles. If no bubbles are observed, 
it may be assumed that the welds are 
not leaking. 


ENGINE IDLE SPEED CHECK 


Check and, if necessary, adjust the 
engine idle speed, using the procedure 
given in Group 24. 

If the idle speed is too low, the 
engine will run roughly. An idle speed 
that is too high will cause the vehicle to 
creep, have harsh engagements and 
harsh closed-throttle downshifts. 


ANTI-STALL DASHPOT 
CLEARANCE CHECK 


After the engine idle speed has been 
properly adjusted, check the anti-stall 
dashpot clearance. Follow the 
procedure given in Group 24 for 
checking and adjusting this clearance. 


CONTROL PRESSURE CHECK 


When the vacuum diaphragm unit is 
operating properly and the downshift 
linkage is adjusted properly, all the 
transmission shifts (automatic and 
kickdown) should occur within the road 
speed limits specified in the 
Specifications. 


If the shifts do not occur within 
limits or the transmission slips during 
shift point, use the following procedure 
to determine whether the engine, 
transmission, linkage, vacuum 
diaphragm unit or valve body is causing 
the condition. 

1. Using the automatic transmission 
tester (Fig. 4), attach the tachometer 
to the engine and the vacuum gauge 
to the transmission vacuum line at 
the vacuum unit (Fig. 5). 

On vehicles equipped with a dual 
area diaphragm (DAD), check the 
control pressure at 10 inches of vacuum 
by removing the exhaust gas 
recirculation (EGR) control hose from 
the diaphragm and plugging the hose. 
Do not plug the EGR port in the 
diaphragm; this port must be left open to 
atmospheric pressure. When checking 
the control pressure at stall and idle, 
keep the hose connected. 
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FIG. 3 Converter Leak Checking 
tool Installation 
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no. 
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FIG. 7 Control Pressure Connecting 
Point-Có Transmission 
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FIG. 8 Testing Transmission 
Vacuum Unit for Leakage 
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2. Attach the pressure gauge to the 
control pressure outlet at the 
transmission (Figs. 6 and 7). 

3. Firmly apply the parking brake and 
start the engine. 


4. Adjust the engine idle speed to the 


specified rpm. If the engine idle 
speed cannot be brought within 
limits by adjustment at the 
carburetor idle adjustment screw, 
check the throttle and downshift 
linkage for a binding condition. If 
the linkage is satisfactory, check for 
vacuum leaks in the transmission 
diaphragm unit (Fig. 8) and its 
connecting tubes and hoses. Check 
all other vacuum operated units 
(such as the power brake) for 
vacuum leaks. 


VACUUM DIAPHRAGM CHECK 


To check the vacuum unit for 
diaphragm leakage, remove the unit 
from the transmission. Use a distributor 
tester equipped with a vacuum pump 
(Fig. 8). Set the regulator knob so that 
the vacuum gauge reads 18 inches with 
the end of the vacuum hose blocked off. 

Then, on single area diaphragms, 
connect the vacuum hose to the 
manifold vacuum port as shown in Fig. 
8. On dual area diaphragms, connect the 
vacuum hose to the EGR port leaving 
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FIG. 9 Case Fluid Passage Hole Identification—C4 Automatic 
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the manifold vacuum port open to the 
atmosphere. If the gauge still reads 18 
inches, the vacuum unit diaphragm is 
not leaking. As the hose is removed 
from the transmission vacuum unit, 
hold a finger over the end of the control 
rod. When the hose is removed, the 
internal spring of the vacuum unit 
should push the control rod outward. If 
the vacuum diaphragm needs replacing, 
install a new unit that has been released 
for service. Refer to the specification 
section for vacuum diaphragm assembly 
identification. 


STALL TEST 


Start the engine to allow it to reach 
its normal temperature. Apply both the 
parking and service brakes while 
making tests. 

The stall test is made in D, 2, 1 or R, 
at full throttle to check engine 
performance, converter clutch 
operation or installation, and the 
holding ability of the forward clutch, 
reverse-high clutch and low-reverse 
band and the gear train one-way clutch. 
While making this test, do not hold the 
throttle open for more than five seconds 
at a time. Then move the selector lever 
to Neutral and run engine at 1000 rpm 
for about 15 seconds to cool the 
converter before making the next test. If 
the engine speed recorded by the 
tachometer exceeds the maximum limits 
shown in the Specifications, release the 
accelerator immediately because clutch 
or band slippage is indicated. 


SHIFT POINT CHECKS 


Check the minimum throttle 
upshifts in D. The transmission should 
start in first gear, shift to second, and 
then shift to third, within the shift points 
specified in the specifications. 

While the transmission is in third 
gear, depress the accelerator pedal 
through the detent (to the floor). The 
transmission should shift from third to 
second or third to first, depending on 
the vehicle speed. 

Check the closed throttle downshift 
from third to first by coasting down 
from about 30 mph in third gear. The 
shift should occur within the limits 
specified in the specifications. 

When the selector lever is at 2, the 
transmission can operate only in second 
gear. 

With the transmission in third gear 
and road speed over 30 mph, the 
transmission should shift to second gear 
when the selector lever is moved from D 
to 2 to 1. When the same manual shift 
is made below about 25 mph, the 
transmission will shift from second or 
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third to first. This check will determine 
if the governor pressure and shift 
control valves are functioning properly. 

During the shift point check 
operation, if the transmission does not 
shift within specifications or certain 
gear ratios cannot be obtained, refer to 
the Diagnosis Manual to resolve the 
problem. 


AIR PRESSURE CHECKS 


А NO DRIVE condition can exist, 
even with correct transmission fluid 
pressure, because of inoperative clutches 
or bands. On automatic transmissions, 
an erratic shift could be caused by a 
stuck governor valve. The inoperative 
units can be located through a series of 
checks by substituting air pressure for 
the fluid pressure to determine the 
location of the malfunction. 

To make the air pressure checks, 
drain the transmission fluid and remove 
the oil pan and the control valve body 
assembly. The inoperative units can be 
located by introducing air pressure into 
the various transmission case passages 
(Figs. 9, 10 or 11). 


HYDRAULIC SYSTEM BENCH 
TESTS (FMX TRANSMISSIONS) 


After the transmission has been 
assembled and is ready for installation in 
the vehicle, check the hydraulic system 
to make sure it is operating properly. 
These hydraulic tests can be made on 
the bench so that most malfunctions of 
the system can be corrected before the 
transmission is installed in the vehicle. 
Testing Tool Installation 
1. Install a plug in the filler tube hole 

in the case or pan, and pour about 

four quarts of clean transmission 
fluid into the transmission through 
the speedometer gear opening. 

2. Removethe vacuum diaphragm unit 
and the diaphragm unit control rod, 
and reinstall the vacuum unit if 
these parts had been previously 
installed. 

3. Install the bench testing tool on the 
transmission. 


4. Remove the 1/8 inch pipe plug at 


the transmission case. Turn the front 
pump in a clockwise direction at 75- 
100 rpm until a regular flow of 
transmission fluid leaves the hole in 
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FIG. 12 Bench Testing Tool 
Installation—Typical 


the transmission case. This 
operation bleeds the air from the 
pump. 

5. Install the pressure gauge (77820 or 
T57L-77820-A) as shown in Fig. 12. 


Pressure Tests 

Turn the front pump at 75-100 rpm 
and note the gauge readings. The 
pressure readings on the bench test must 
be within the limits as outlined in the 
Specification Section, for the engine idle 
check. 

If pressure gauge readings are within 
limits in all selector lever positions, 
install the vacuum diaphragm control 
rod unit. 


17-01-09 


GENERAL AUTOMATIC TRANSMISSION SERVICE 


17-01-09 


REMOVAL AND INSTALLATION 


VACUUM DIAPHRAGM 
REMOVAL AND INSTALLATION 


l. Disconnect the hoses from the 
vacuum unit. 

2. On C4 and C6 transmissions, 
remove the vacuum unit retaining 
bracket bolt and bracket (Fig. 13). 
Do not pry or bend the bracket. Pull 
the unit from the transmission case. 
On an FMX transmission, remove 

the vacuum unit with the tool shown in 

Fig. 14. 

3. Remove the control rod. 

4. Install the vacuum unit control rod 
in the case. 

5. On C4 and C6 transmissions, push 
the vacuum unit into the case and 
secure with the retaining bracket 
and bolt. Tighten the bolt 28-40 ft- 
lbs on C4 transmissions and 12-16 ft- 
lbs on C6 transmissions. 


On an FMX transmission, thread 
the vacuum unit into the case and using 
a torque wrench with the tool shown in 
Fig. 14, tighten the unit to 15-23 ft-Ibs 
torque. 

6. Install the vacuum unit hoses to 
their respective connectors. 


TRANSMISSION FLUID DRAIN 
AND REFILL 


Normal maintenance and 
lubrication requirements do not 
necessitate periodic automatic 
transmission fluid changes. 


If a major repair, such as a clutch 
band, bearing, etc., is required in the 
transmission, it will have to be removed 
for service. At this time the converter, 
transmission cooler and cooler lines 
must be thoroughly flushed to remove 
any dirt. 

When filling a dry transmission and 
converter, install five quarts of fluid in 
C4 transmissions and eight quarts in C6 
and FMX transmissions. Then, check 
the fluid level following the room 
temperature checking procedures 
described in this Part. 

Following are the procedures for 
partial drain and refill due to in-vehicle 
repair operation. 


C4 or MX Transmissions 
1. Disconnect the fluid filler tube from 


the transmission oil pan to drain the 
fluid. 

2. When the fluid has stopped draining 
from the transmission, remove and 
thoroughly clean the pan and the 
screen. Discard the pan gasket. 

3. Place a new gasket on the pan, and 
install the pan on the transmission. 

4. Connect the filler tube to the pan 
and tighten the fitting securely. 

5. Add three quarts of fluid to the 
transmission through the filler tube. 

6. Check the fluid level following the 
room temperature checking 
procedures described in this Part. 

C6 or FMX Transmission 

1. Raise the vehicle on a hoist or jack 
stands. 

2. Place a drain pan under the 
transmission. 

3. Loosen the pan attaching bolts to 
drain the fluid from the 
transmission. 

4. After the fluid has drained to the 
level of the pan flange, remove the 
rest of the pan bolts working from 
the rear and both sides of the pan to 
allow it to drop and drain slowly. 

5. When the fluid has stopped draining 
from the transmission, remove and 
thoroughly clean the pan and the 
screen. Discard the pan gasket. 

6. Place a new gasket on the pan, and 
install the pan on the transmission 

7. Add three quarts of fluid to the 
transmission through the filler tube. 

8. Check the fluid level following the 
room temperature checking 
procedures described in this Part. 


OIL COOLER TUBE REMOVAL 
AND INSTALLATION 


When fluid leakage is found at the 
oil cooler, the cooler must be replaced. 
Cooler replacement is described in the 
Cooling System Section of Group 27. 

When one or more of the fluid cooler 
steel tubes must be replaced, each 
replacement tube must be fabricated 
from the same size steel tubing as the 
original line. 

Using the old tube as a guide, bend 
the new tube as required. Add the 
necessary fittings, and install the tube. 

After the fittings have been 
tightened, add fluid as needed, and 
check for fluid leaks. 
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CLEANING AND INSPECTION 


TRANSMISSION 


Clean the parts with suitable solvent 
and use moisture-free air to dry off all 
the parts and clean out fluid passages. 

The composition clutch plates, 
control valve body-to-screen gasket, 
bands and synthetic seals should not be 
cleaned in a vapor degreaser or with any 
type of detergent solution. To clean 
these parts, wipe them off with a lint- 


free cloth. New clutch plates or bands 


should be soaked in transmission fluid 
for fifteen minutes before the plates or 
bands are assembled. 


CONTROL VALVE BODY 


1. Clean all parts thoroughly in clean 
solvent, and then blow them dry 
with moisture-free compressed air. 
If the valve body-to-screen gasket is 

removed on a C4 or C6 Automatic, the 

gasket should not be cleaned in a 

degreaser, solvent or any type of 

detergent solution. To clean the gasket, 
wipe it off with a lint-free cloth. 

2. Inspect all valve and plug bores for 
scores. Check all fluid passages for 
obstructions. Inspect the check 
valve for free movement. Inspect all 
mating surfaces for burrs or 
distortion. Inspect all plugs and 
valves for burrs or scores. Crocus 
cloth can be used to polish valves 
and plugs if care is taken to avoid 
rounding the sharp edges of the 
valves and plugs, 

3. Inspect all springs for distortion. 
Check all valves and plugs for free 
movement in their respective bores. 
Valves and plugs, when dry, must 
fall from their own weight in their 
respective bores. 

4. On a C6 transmission, inspect the 
separator plate screen for 
obstructions. The screen must be 
clean and free of foreign material. If 
it is contaminated, it should be 
removed from the separator plate, 
cleaned in a suitable solvent, and 
thoroughly blown out with 
compressed air. 

5. Roll the manual valve on a flat 
surface to check it for a bent 
condition. 


INTERMEDIATE SERVO (C4 AND 
C6 TRANSMISSIONS) 


1. Inspect the servo bore for cracks and 
the piston bore and the servo piston 
stem for scores. Check fluid passages 


for obstructions. Replace seals that 
are damaged. 

2. Check the servo spring and servo 
band strut(s) for distortion. 

3. Inspect the cover seal and gasket 
cover sealing surface for damage. 


LOW-REVERSE SERVO (C4 
TRANSMISSION) 


1. Inspect the servo body for cracks 
and the piston bore for scores. 

2. Check the fluid passages for 
obstructions. 

3. Inspect the band and the struts for 
distortion. Inspect the band ends for 
cracks. 

4. Inspect the servo spring for 
distortion. 

5. Inspect the band lining for excessive 
wear and bonding to the metal band. 

6. Replace seals that are damaged. 


FRONT SERVO (FMX 
TRANSMISSIONS) 


1. Inspect the servo bore for cracks and 
the piston bore and the servo piston 
stem for scores. Check fluid passages 
for obstructions. Replace seals that 
are damaged. 

2. Check the actuating lever for free 
movement, and inspect it for wear. If 
necessary to replace the actuating 
lever or shaft, remove the retaining 
pin and push the shaft out of the 
bracket. 

Inspect the adjusting screw threads 
and the threads in the lever for damage. 
3. Check the servo spring and servo 

band strut(s) for distortion. 


REAR SERVO (FMX 
TRANSMISSION) 


1. Inspect the servo body for cracks 
and the piston bore for scores. 

2. Check the fluid passages for 
obstructions. 

3. Inspect the band and the struts for 
distortion. Inspect the band ends for 
cracks. 

4. Inspect the servo spring for 
distortion. 

5. Inspect the band lining for excessive 
wear and bonding to the metal band. 

6. Check the servo body to case mating 
surface for burrs. Check the 
accumulator piston and the check 
valve for freedom of movement. 
Check the actuating lever socket for 
scores. 

7. Replace seals that are damaged. 


EXTENSION HOUSING 


1. Inspect the housing for cracks. 
Inspect the gasket surface for burrs 
or warpage. Check for leakage 
around the governor inspection 
cover and gasket on an FMX 
transmission. If leakage is found, 
install a new gasket. 

2. Inspect the bushing for scores or 
wear. 

3. Inspect the rear seal for hardness, 
cracks, or wear. If the seal shows 
wear or deterioration, replace the 
seal. 

4. Inspect the seal counterbore and 
remove all burrs and scores with 
crocus cloth. 


GOVERNOR 


1. Inspect the governor valves and 
bores for scores. Minor scores may 
be removed from the valves with 
crocus cloth. Replace the governor if 
the valves or body is deeply scored. 

2. On an FMX transmission, inspect 
the governor screen for obstructions. 
The screen must be clean and free of 
foreign material. If it is 
contaminated, it should be cleaned 
in a suitable solvent and thoroughly 
blown out with compressed air. 

3. Check for free movement of the 
valves in the bores. The valves 
should slide freely of their own 
weight in the bores when dry. 
Inspect fluid passages in the valve 
body and counterweight for 
obstructions. All fluid passages must 
be clean. 

4. Inspect the mating surfaces of the 
governor body and governor 
distributor (C4 or C6 Automatic) 
for burrs and distortion. Mating 
surfaces must be smooth and flat. 

5. Check the mating surface of the 
governor valve and the 
counterweight on an FMX 
transmission for burrs or scratches. 


PRESSURE REGULATOR (FMX 
TRANSMISSION) 


1. Inspect the regulator body and cover 
mating surface for burrs. 

2. Check all fluid passages for 
obstructions. 

3. Inspect the control pressure and 
converter pressure valves and bores 
for burrs and scores. Remove all 
burrs carefully with crocus cloth. 

4. Check free movement of the valves 
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in their bores. The valves should fall 
freely into the bores when both the 
valve and bore are dry. 

5. Inspect the valve springs and spacers 
for distortion. 


FRONT PUMP 


1. Inspect the mating surfaces of the 
pump body and cover for burrs. 

2. Inspect the drive and driven gear 
bearing surface for scores, and check 
the gear teeth for burrs. 

3. Check the fluid passages for 
obstructions. 

4. If any parts are found defective, 
replace the pump as a unit. Minor 
burrs and scores may be removed 
with crocus cloth. 

5. On a C6 transmission, check the 
large seal ring groove of the pump 
body for damage. Check the gasket 
mating surface of the pump body for 
damage. 


REAR PUMP (FMX 
TRANSMISSION) 


l. Remove the drive gear from the 
pump body. 

2. Inspect the gear pocket of the pump 
body for scores or pitting. 

3. Inspect the inner bushing and the 
drive gear bearing surface for scores. 

4. Check all fluid passages for 
obstructions, and check mating 
surfaces and gasket surfaces of the 
pump body and cover for burrs. 

5. Inspect the pump cover bearing 
surface for scores. Minor burrs or 
scores may be removed with crocus 
cloth. 


REVERSE-HIGH CLUTCH (C4 AND 
C6 TRANSMISSIONS) 


l. Inspect the drum band surface, the 
bushing, and thrust surfaces for 
scores. Minor scores may be 
removed with crocus cloth. Badly 
scored parts must be replaced. 
Inspect the clutch piston bore and 

the piston inner and outer bearing 
surfaces for scores. Check the air bleed 
ball valve in the clutch piston for free 
movement. Check the orifice to make 
sure it is not plugged. 

2. Check the fluid passages for 
obstructions. All fluid passages must 
be clean and free of obstructions. 

3. Inspect the clutch plates for wear 
and scoring and check the plates for 
fit on the clutch hub serrations. 
Replace all plates that are badly 
scored, worn or do not fit freely in 
the hub serrations. 

4. Inspect the clutch pressure plate for 
scores on the clutch plate bearing 


surface. Check the clutch release 
spring(s) for distortion. 


FORWARD CLUTCH (C4 AND C6 
TRANSMISSIONS) 


1. Inspect the clutch cylinder thrust 
surfaces, piston bore, and clutch 
plate serrations for scores or burrs. 
Minor scores or burrs may be 
removed with crocus cloth. Replace 
the clutch cylinder if it is badly 
scored or damaged. 

2. Check the fluid passage in the clutch 
cylinder for obstructions. Clean out 
all fluid passages. Inspect the clutch 
piston for scores and replace if 
necessary. Inspect the piston check 
ball for freedom of movement and 
proper seating (Fig. 15). 

3. Check the clutch release spring for 
distortion and cracks. Replace the 
spring if it is distorted or cracked. 

4. Inspect the composition and the 
steel clutch plates and the clutch 
pressure plate for worn or scored 
bearing surfaces. Replace all parts 
that are deeply scored. 

5. On C4 transmissions, check the 
clutch plates for flatness and fit on 
the clutch hub serrations. Discard 
any plate that does not slide freely 
on the serrations or that is not flat. 

6. Check the clutch hub thrust surfaces 
for scores and the clutch hub splines 
for wear. 

7. Check the splines on the turbine 
shaft for wear and replace the shaft 
if the splines are excessively worn. 
Inspect the bushing in the turbine 
shaft for scores. Check the input 
shaft for damaged or worn splines. 


REAR CLUTCH (FMX 
TRANSMISSION) 


l. Inspect the drum band surface, the 
bushing, and thrust surfaces for 
scores. Minor scores may be 
removed with crocus cloth. Badly 
Scored parts must be replaced. 
Inspect the clutch piston bore and 
the piston inner and outer bearing 
surfaces for scores. Check the air 
bleed ball valve in the clutch piston 
for free movement. Check the orifice 
to make sure it is not plugged. 

2. Check the fluid passages for 
obstructions. All fluid passages must 
be clean and free of obstructions. 

3. Inspect the clutch plates for wear 
and scoring and check the plates for 
fit on the clutch hub serrations. 
Replace all plates that are badly 
scored, worn or do not fit freely in 
the hub serrations. 

4. Inspect the clutch pressure plate for 


scores on the clutch plate bearing 
surface. Check the clutch release 
spring(s) for distortion. 

5. Inspect the needle bearing for worn 
rollers. 


FRONT CLUTCH (FMX 
TRANSMISSION) 


1. Inspect the clutch cylinder thrust 
surfaces, piston bore, and clutch 
plate serrations for scores or burrs. 
Minor scores or burrs may be 
removed with crocus cloth. Replace 
the clutch cylinder if it is badly 
scored or damaged. 

2. Check the fluid passage іп the clutch 
cylinder for obstructions. Clean out 
all fluid passages. Inspect the clutch 
piston for scores and replace if 
necessary. Inspect the piston check 
ball for freedom of movement and 
proper seating (Fig. 15). 

3. Check the clutch release spring for 
distortion and cracks. Replace the 
spring if it is distorted or cracked. 

4. Inspect the composition and the 
steel clutch plates and the clutch 
pressure plate for worn or scored 
bearing surfaces. Replace all parts 
that are deeply scored. 

5. Check the clutch plates for flatness 
and fit on the clutch hub serrations. 
Discard any plate that does not slide 
freely on the serrations or that is not 
flat. 

6. Check the clutch hub thrust surfaces 
for scores and the clutch hub splines 
for wear. 
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FIG. 15 Clutch Piston Check Valve 
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7. Inspect the turbine shaft bearing 

surfaces for scores. If excessive 

clearance or scores are found, 

discard the unit. FRONT — LUBRICATION A rd LUBRICATION LUBRICATION 


8. Check the splines on the turbine 
shaft for wear and replace the shaft 
if the splines are excessively worn. 
Inspect the bushing in the turbine 
shaft for scores. 


ONE-WAY CLUTCH 


1. Inspect the outer and inner races for 
scores or damaged surface area 
where the rollers contact the races. 
If the outer race on the C6 
transmission is damaged on the 
lowreverse clutch hub it must be 
replaced. 

2. Inspect the rollers and springs for 
excessive wear or damage. 

3. Inspect the spring and roller case for 
bent or damaged spring retainers. 


PRIMARY SUN GEAR SHAFT 
(FMX TRANSMISSION) 


1. Inspect the primary sun gear for 
broken or worn teeth. Inspect all 
thrust surfaces and journals for 
scores. Check all fluid passages (Fig. 
16) for obstructions and leakage. 
Inspect the seal ring grooves for 
burrs. 

2. Inspect the sun gear shaft splines for 
burrs and wear. 

3. Check the fit of the seal rings in the 
grooves of the shaft. The rings 
should enter the grooves freely 
without bind. 

4. Check the fit of the seal rings in their 
respective bores. A clearance of 
0.002-0.009 inch should exist 
between the ends of the rings. 

5. Install the seal rings on the shaft, 
and check for free movement in the 
grooves. 


CONVERTER AND OIL COOLER 


When internal wear or damage has 
occurred in the transmission, metal 
particles, clutch plate or band material 
may have been carried into the 
converter and oil cooler. These 
contaminants are a major cause of 
recurring transmission troubles and 
MUST be removed from the system 
before the transmission is put back into 
service. 

Whenever а transmission has been 
disassembled to replace worn or 
damaged parts or because the valve 


body sticks from foreign material, the . 


converter and oil cooler MUST be 
cleaned by using a mechanically 
agitated cleaner, such as Rotunda LRE- 
60081. Under NO circumstances should 
an attempt be made to clean converters 


CLUTCH 
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FIG. 16 Primary Sun Gear Shaft—Cross Sectional View 


or oil coolers by hand agitation with 
solvent. 


TURBINE AND STATOR END 
PLAY CHECK 


А special tool (Fig. 17) must be used 
to check the condition of the converter. 
This special tool is used to check the 
turbine and stator end play and the 
operation of the one-way stator clutch. 
1. Insert the tool (Fig. 18) into the 

converter pump drive hub until it 

bottoms. 

2. Install the guide over the converter 
pump drive hub. 

3. Expand the split fiber bushing in the 
turbine spline by tightening the 
adjusting nut. Tighten the adjusting 
nut until the tool is securely locked 
into the spline. 

4. Attach a dial indicator to the tool 
(Fig. 18). Position the indicator 
button on the converter pump drive 
hub, and set the dial face at O (zero). 

5. Lift the tool upward as far as it will 
go and note the indicator reading. 
The indicator reading is the total 
end play which the turbine and 
stator share. If the total end play 
exceeds the limits specified in the 
Specifications, replace the converter 
unit. 

6. Loosen the adjusting nut to free the 
split bushing, and then remove the 
tool from the converter. 


STATOR ONE-WAY CLUTCH 
CHECK 


1. Install the stator outer race holding 
tool in one of the four holes provided 
in the stator (Fig. 19). 

2. Insert the tool in the converter pump 
drive hub so the splines engage the 
one-way clutch inner race (Fig. 19). 

3. Place the guide over the tool to keep 
the stator race holding tool from 
turning. Then, hold the guide 
stationary and place a torque 


FMX TRANSMISSION Tool - T58L -7902-A 
C4 AND C6 TRANSMISSIONS Too! — T59P -7902- C 


Tool - T63P -7902-A 
М. Có TRANSMISSION Tool— T64L -7902-A 


C4 AND FMX TRANSMISSIONS 
Tool-T70P -7902-A 
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FIG. 17 Converter Checking Tool 


wrench on the tool (Fig. 19). The 
tool (and stator inner race) should 
turn freely clockwise (from the 
pump drive hub inside the 
converter). It should lock up and 
hold a 10 ft-Ib pull when the wrench 
is turned counterclockwise. Try the 
clutch for lock up and hole in at least 
five different locations around the 
converter. 


4. Iftheclutch fails to lock up and hold 


a 10 ft-Ib torque, replace the 
converter unit. 


STATOR TO IMPELLER 
INTERFERENCE CHECK 


1. Position the front pump assembly оп 
a bench with the spline end of the 
stator shaft pointing up (Fig. 20). 
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FIG. 18 Checking Turbine and Stator End Play 


2. Mount a converter on the pump so 
that the splines on the one-way 
clutch inner race engage the mating 
splines of the stator support, and the 
converter hub engages the pump 
drive gear. 

3. While holding the pump stationary, 
try to rotate the converter 
counterclockwise. The converter 
should rotate freely without any 
signs of interference or scraping 
within the converter assembly. 

4. If there is an indication of scraping, 
the trailing edges of the stator blades 
may be interfering with the leading 
edges of the impeller blades. In such 
cases, replace the converter. 


STATOR TO TURBINE 
INTERFERENCE CHECK 


1. Position the converter on the bench 
front side down. 

2. Install a front pump assembly to 
engage the mating splines of the 
stator support and stator, and pump 
drive gear lugs. 

3. Install the input shaft, engaging the 
splines with the turbine hub (Fig. 
21). 

4. While holding the pump stationary, 
attempt to rotate the turbine with 
the input shaft. The turbine should 
rotate freely in both directions 
without any signs of interference or 
scraping noise. 


5. Ifinterference exists, the stator front 
thrust washer may be worn, 
allowing the stator to hit the turbine. 
In such cases, the converter must be 
replaced. 

The converter crankshaft pilot 
should be checked for nicks or damaged 
surfaces that could cause interference 
when installing the converter into the 
crankshaft. Check the converter front 
pump drive hub for nicks or sharp edges 
that would damage the pump seal. 


OUTPUT SHAFT (FMX 
TRANSMISSION) 


1. Inspect the thrust surfaces and 
journals for scores. Inspect the 
internal gear for broken or worn 
teeth. 

2. Inspect the ring grooves for burrs. 

3. Inspect the keyway and drive ball 
pocket for wear, and inspect the 
splines for burrs, twist or wear. 

4. Inspect the external parking gear 
teeth for damage and the 
speedometer drive gear teeth for 
burrs. 

5. Ifeither the output shaft or ring gear 
has been replaced, place the 
assembled unit with the gear face 
down on the bench, push the shaft 
downward, and check the clearance 
between the top of the snap ring and 
its groove (Fig. 22). If this clearance 
exceeds 0.002 inch, replace the snap 
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ring with a thicker ring to reduce the 
clearance to less than 0.002 inch. 
Selective snap rings are available in 
several thicknesses for this purpose. 


DISTRIBUTOR SLEEVE (FMX 
TRANSMISSION) 


1. Inspect the distributor sleeve for 
Scores or excessive ring wear. 
Inspect the distributor sleeve 
passages for obstructions. 

2. Check the fit of the fluid tubes in the 
distributors. 


PLANET CARRIER AND CENTER 
SUPPORT (FMX TRANSMISSION) 


1. Inspect the clutch outer race, inner 
race, band surface, pinion gears, 
bearings, and thrust washer (Fig. 23) 
for roughness. 

2. Inspect the center support bushing 
for roughness. 


PINION CARRIERS (C4 AND C6 
TRANSMISSION) 


Individual parts of the planet 
carriers are not serviceable. 

1. The pins and shafts in the planet 
assemblies should be checked for 
loose fit and/or complete 
disengagement. Use a new planet 
assembly if either condition exists. 
Before installing a planet assembly, 
the shaft retaining pins should be 
checked for adequate staking. If 
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FIG. 19 Checking Stator One-Way Clutch 


staking does not appear adequate, 
the pins should be restaked before 
installation. When restaking, the 
retaining pins must not be driven 
into the carrier any further than 
0.040 inch below the surface of the 
carrier. 

2. Inspect the pinion gears for 
damaged or excessively worn teeth. 

3. Check for free rotation of the pinion 
gears. 


STATOR SUPPORT 


1. Inspect the stator support splines for 
burrs and wear. 

2. On a C4 or C6 Automatic 
transmission, check the oil ring 
grooves in the stator support for 
nicks, burrs or damaged edges. 


CASE 


Inspect the case for cracks and 
stripped threads. Inspect the gasket 
surfaces and mating surfaces for burrs. 
Check the vent for obstructions, and 
check all fluid passages for obstructions 
and leakage (Figs. 9, 10 and 11). 

Inspect the case bushing for scores. 
Check all parking linkage parts for wear 
or damage. 

If a transmission case thread is 
damaged, service kits may be purchased 
from local jobbers. To repair a damaged 
thread, the following procedures should 
be carefully followed. 

1. Drill out the damaged threads using 
the same drill size as the thread OD. 
For example, use a 5/16 inch drill 
for a 5/16-18 thread. 


< = 
` w 


І м 
“с J” CONVERTER 


ASSEMBLY 


FRONT PUMP AND STATOR 
SUPPORT SHAFT 


D1922-A 


FIG. 20 Stotor to Impeller 
Interference Check 


2. Select the proper special tap and tap 


the drilled hole. The tap is marked 
for the size of the thread being 
repaired. Thus, the special tap 
marked 5/16-18 will not cut the 
same thread as a standard 5/16-18 
tap. It does cut a thread large 
enough to accommodate the insert, 
and after the insert is installed, the 
original thread size (5/16-18) is 
restored. 


3. Select the proper coil inserting tool. 


These tools are marked with the 
thread size being repaired. Place the 
insert on the tool and adjust the 
sleeve to the length of the insert 
being used. 

Press the insert against the face of 
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FIG. 21 Stotor to Turbine 
Interference Check 
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FIG. 22 Checking Output Shaft 
Snap Ring Clearance 


the tapped hole. Turn the tool clockwise 

and wind the insert into the hole until 

the insert is 1/2 turn below the face. 

4. Working through the insert, bend 
the insert tang straight up and down 
until it breaks off at the notch. 

5. If the inserts are not properly 
installed, they can be removed with 
the extractor tool. Place the 
extractor tool in the insert so that 
the blade rests against the top coil 1/ 
4 to 1/2 turn away from the end of 
the coil. Tap the tool sharply with a 
hammer so that the blade cuts into 
the insert. Exert downward pressure 
on the tool and turn it 
counterclockwise until the insert is 
removed. 
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FIG. 23 Roller Type Planetary Clutch, Carrier and Center Support 


SPECIFICATIONS 


SPECIAL SERVICE TOOLS 

Tool No. Former No, Description Tool Мо. Former No. Description 

АНЕ-29-05 Automatic Transmission Tester T59P-7902-C Weided Converter Sprag Driver and Gauge 

TOOL-S8696-A Vacuum Diaphragm Wrench C4 and C6 Trans. 

LRE-60081 Torque Converter and Cooler Cleaner T63P-7902-A Converter Stator Check Adapter 

TOOL-4201-C 4201-С Differential Backlash and Runout Gauge, with | T64L-7902-A Welded Converter Sprag Driver and Gauge Post 
Universal Bracket, Dial Indicator and Bracket Adapter Kit for T59P-7902-C C6 Trans. 

Т001-7003 7003 Bench Test Turning Tool T70P-7902-A Welded Converter Sprag Driver and Gauge Post 

1581-7902-А Welded Converter Sprag Driver and Gauge Adapter Kit for T59P-7902-C C4, C6 Trans. 
FMX Transmission TS7L-77820-L 77565 400 Lb. Pressure Gauge 


VACUUM DIAPHRAGM ASSEMBLY IDENTIFICATION 


Throttle Valve Rod ®© 
issi ission Models Di i 
EUM UN NE HUN BH башды [ewm [Color Identification 
WR |ә | wana "m 
PEAAL, J7, к7 1.555-1.565 
R6, S6, AG2, AH2 D30P-7A377-AA ] Red Stripe 1.605-1.615 Yellow Daub 


mM. КЕН ШЕКТЕРІНЕН Yellow Daub 
AC8, А D3AP-7A377-CB 1 Yellow Stripe 1634-1644 Blue Daub 
C6 1.650-1.660 Green Daub 
PGB-AP4, BB, BC ЕИ D3TP.7A377-AA 2 Orange Stripes 1867-1877 
1.700-1.710 White Daub 


(D DAD - Dual Area Diaphragm; SAD — Single Area Diaphragm. 
@ Before replacing the throttle valve гай on C4 and CB transmissions, check the line pressure, If the line pressure is below specifications, use the next longest 
rod. If the line pressure is above specifications, use the next shortest rod. (Rafer to the Specifications Booklet for control pressure specifications). 
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Applies to F-100, Ғ-250, F-350, B-600-700, F-600, P-350, P-400, P-500, Econoline and Bronco 


COMPONENT INDEX COMPONENT INDEX 


NEUTRAL START SWITCH 


DOWNSHIFT LINKAGE 
Adjustment 

MANUAL LINKAGE 
Adjustments 

MANUAL LINKAGE GROMMET 
Removal and Installation 


ADJUSTMENTS 


The transmission control linkage 
adjustments should be performed in the 
order in which they appear in this 
section of the manual. Before the 
linkage is adjusted, be sure the engine 
idle speed and anti-stall dashpot are 
properly adjusted. Refer to Group 24 for 
the procedure. 


MANUAL LINKAGE 
ADJUSTMENTS 


F-100-250-350, BRONCO AND 
ECONOLINE 


1. With the engine stopped, place the 
transmission selector level in the D 
position and hold against the D stop. 

2. Loosen the shift rod adjusting nut at 
point A (Fig. 1, 2 or 3). 

3. Shift the manual lever at the 
transmission into the D position, 
second detent position from the back 
of the transmission. 

4. With the transmission selector lever 
and manual lever in the D position, 
tighten the nut at point A to 12-18 
ft-lbs torque (Fig. 1, 2 or 3).Under 
no circumstances should the linkage 
be adjusted in any position other 
than the D position. 

5. Operate the shift lever in all 
positions to make certain that the 
manual lever at the transmission is 
in full detent in all gear ranges. 
Readjust the linkage if required. 


P-350-400-500 


1. With the engine stopped, disconnect 
the upper end of the manual shift 
rod from the shift lever (Fig. 4). 


Adjustment 


Removal and Installation 


SPECIFICATIONS 


THROTTLE LINKAGE 


Adjustment 


2. Position the selector lever so that the 
pointer is against the steering 
column stop in the N position. 

3. Shift the manual lever on the 
transmission to the N position, 
fourth from the rear. 

4. Rotate the trunnion on the manual 
shift rod until the pin can be easily 
inserted in the lever. Then, turn the 
trunnion two full turns 
counterclockwise to lengthen the 
rod. 

5. Connect the trunnion to the shift 
lever. 

6. As a final check, operate the shift 
lever in all positions to make certain 
that the manual lever at the 
transmission is in full detent in all 

‚ gear ranges. Readjust manual shift 
rod if required, one turn at a time. 

7. Adjust selector indicator to 
quandrant if necessary. 


B-600-700 AND F-600 


1, With the engine stopped, position 
the transmission selector lever in the 
D position. 

2. Disconnect the shift cable clevis at 
the transmission manual lever (Fig. 
5). 

3. Move the transmission manual lever 
to the D position, second detent 
position from the front of the 
transmission. 

4. With the transmission manual lever 
in the D position, adjust the clevis so 
that it freely enters into the hole of 
the manual lever. 

5. Connect the clevis to the manual 
lever and secure with the flat 


washers, spring washer and cotter 
pin. 

6. Operate the shift lever in all 
positions to make certain that the 
manual lever at the transmission is 
in full detent in all gear ranges. It 
may be necessary to readjust the 
clevis slightly to obtain the detent 
position in all drive ranges. 


THROTTLE AND DOWNSHIFT 
LINKAGE ADJUSTMENTS 


Adjusting the throttle linkage is 
important to be certain the throttle and 
downshift systems are properly 
adjusted. The downshift system should 
come in when the accelerator is pressed 
through detent, and not before detent. 
Refer to Group 24 for detailed throttle 
and downshift linkage adjustment 
procedures. 


NEUTRAL START SWITCH 
ADJUSTMENT 


F-100-250-350 


1. Loosen the two neutral start switch 
attaching screws (Fig. 6). 

2. Hold the selector lever against the 
neutral stop. 

3. Move the sliding block on the 
neutral switch to the neutral 
position. Working from the rear side 
of the switch, insert an 0.091 inch 
diameter gauge pin (No. 43 drill) in 
the gauge pin hole (Fig. 6). 

4. Slide the switch as required to 
permit the switch actuating lever to 
contact the switch sliding block. 
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in neutral. Rotate the switch and 
insert the gauge pin (No. 43 drill 
shank end) into the gauge pin holes 
of the switch. The gauge pin has to 

SHIFT QUADRANT be inserted a full 31/64 inch into the 
three holes of the switch (Fig. 7). 

3. Torque the two neutral start switch 
attaching bolts to specification. 
Remove the gauge pin from the 
switch. 

4. Check the operation of the switch. 
The engine should start only with 
the transmission selector lever in 
neutral or park. 


P-350-400-500 


1. Place the selector lever in neutral. 

2. Loosen the two neutral start switch 
attaching screws. 

3. Move the neutral start switch until 


SELECTOR LEVER 
SHIFT LEVER 


GROMMET 


NEUTRAL START SWITCH 


SHIFT ROD 


сомо, the switch lever is іп the neutral 
GAUGE PIN detent position (Fig. 8). Tighten the 


attaching screws. 

4. Check the operation of the switch in 
each selector lever position. The 
engine should start only with the 
transmission selector lever in neutral 
or park. 


B-600-700 AND F-600 


Check the starter circuit at all 
SHIFT ROD selector lever positions. The circuit must 
be open at all positions except N 
(neutral). To adjust, loosen the neutral 
switch to bracket attaching screws (Fig. 
9). Position the switch so that the starter 
POINT À circuit is closed when the selector lever 
is at N. 


TRANSMISSION 
MANUAL LEVER` 


RETAINER 
(INSTALL WITH CONCAVE 
SIDE AGAINST LEVER) 


01940-Е 

FIG. 1 Manual Linkage Adiustment—F-100-250-350 

5. Tighten the two switch attaching ECONOLINE AND BRONCO 
screws and remove the gauge pin. 

6. Check the operation of the switch. 1. With the manual linkage properly 
The engine should start only with adjusted, loosen the two switch 
the transmission selector lever in attaching bolts (Fig. 7). 


neutral and park. 2. Place the transmission manual lever 
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TRANSMISSION MANUAL LEVER 


POINT B 


SHIFT ROD 


FIG. 2 Manual Linkage Adjustment—Econoline 


SHIFT ROD 


TRANSMISSION 
MANUAL LEVER 


р“ RETAINER 
(INSTALL WITH CONCAVE 
SIDE AGAINST LEVER) 


FIG. 3 Manual Linkage Adjustment—Bronco 
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FIG. 4 Manual Linkage Adjustment—P-350-400-500 FIG. 6 Typical Neutral Start 
Switch—F- 100-250-350 
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FIG. 8 Neutral Start Switch—P- 
350-400-500 
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FIG. 5 Manual Linkage Adjustment —B-600-700 and F-600 
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FIG. 9 Neutral Start Switch—B-600-700 and F-600 
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REMOVAL AND INSTALLATION 


MANUAL SHIFT LINKAGE 
GROMMET REMOVAL AND 
INSTALLATION 


The automatic transmission linkage 
systems make use of an oil impregnated 
plastic grommet to connect the various 
rods and levers. Whenever a rod is 
disconnected from a grommet type 
connector, the old grommet must be 
removed and a new one installed. 
Remove and install the grommet as 
follows: 

1. Place the lower jaw of the tool 
between the lever and the rod (Fig. 
10). Position the stop pin against the 
end of the control rod (Fig. 10) and 
force the rod out of the grommet. 
Remove the grommet from the lever 
by cutting off the large shoulder 
with a sharp knife. The grommet 
must be removed from the lever and 
a new one installed each time the rod 
is disconnected. 

2. Before installing a new grommet, 
adjust the stop pin to 1/2 inch and 
coat the outside of the grommet with 
lubricant. Then, place the grommet 
on the stop pin and force it into the 
lever hole Turnthe grommet several 
times to be sure it is properly seated. 

3. Readjust the stop pin to the height 
shown in Fig. 10. The pin height is 
determined by the length of the rod 


end which is to be installed into the 
grommet. If the pin height is not 
adjusted, the rod may be pushed too 
far through the grommet causing 
damage to the grommet retaining 
lip. 

4. With the pin height properly 
adjusted, position the rod on the tool 
and force the rod into the grommet 
until the groove in the rod seats on 
the inner retaining lip of the 
grommet. 


NEUTRAL START SWITCH 
REMOVAL AND INSTALLATION 


F-100-250-350 


1. Disconnect the neutral start switch 
wires at the plug connector. 

2. Remove the two screws securing the 
neutral start switch to the steering 
column and remove the switch. 

3. Position the neutral start switch on 
the steering column and install the 
two attaching screws. 

4. Hold the selector lever against the 
neutral stop. 

5. Move the sliding block on the 
neutral switch to the neutral 
position. Working from the rear side 
of the switch, insert an 0.091 inch 
diameter gauge pin (No. 43 drill) in 
the guage pin hole (Fig. 6). 


Slide the switch as required to 
permit the switch actuating lever to 
contact the switch sliding block. 
Tighten the switch attaching screws 
and remove the gauge pin. 
Connect the switch wires to the plug 
connector. 

Check the operation of the switch in 
each selector lever position. The 
starter should engage in only the 
neutral and park detent positions. 


ECONOLINE AND BRONCO 


1. 


Remove the downshift linkage той 
return spring at the low-reverse 
servo cover. 

Apply penetrating oil to the outer 
1еуег attaching nut to prevent 
breaking the inner lever shaft. 
Remove the transmission downshift 
outer lever attaching nut and lever. 
Remove the two neutral start switch 
retaining bolts (Fig. 7). 

Disconnect the two multiple wire 
connectors. 

Remove the neutral start switch 
from the transmission. 

Install the neutral start switch on 
the transmission. Install the two 
retaining bolts. 

With the transmission manual lever 
in neutral, check the location of the 
switch with the gauge pin. Install 
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gauge ріп (Мо. 43 drill) into the 
gauge pin holes (Fig. 7). 

Torque the switch attaching bolts to 
specification and remove the gauge 
pin. 

Install the outer downshift lever and 
retaining nut, and torque the nut to 
specification. Install the downshift 
linkage rod return spring between 
the lever and retaining clip on the 
low-reverse servo cover. 


.Connect the wire multiple 


connectors. The red connector has 
to be inserted into the red connector 
and the blue connector inserted into 
the blue connector. Check the 
operation of the switch in each 
detent position. The engine should 
start only with the transmission 
selector lever in N (neutral) and P 


(park). 


P-350-400-500 


l. 


Place the selector lever in neutral. 


STOP PIN 


ROD REMOVAL 


GROMMET 


ROD 


Tool - Т67Р-7341-А 


SHIFT CONTROL LINKAGE 


Disconnect the neutral start switch 
wires at the switch. 

Remove the two neutral start 
switch-to-mounting bracket 
attaching screws and remove the 
switch. 

Position the neutral start switch to 
the mounting bracket and loosely 
install the two attaching screws. 
Move the switch lever to the neutral 
detent position (Fig. 8) and tighten 
the attaching screws to 35-50 in-Ibs 
torque. 

Connect the wires to the neutral 
start switch. 

Check the operation of the switch in 
each selector lever position. The 
engine should start only with the 
transmission selector lever in neutral 
or park. 


B-600-700 AND F-600 


Disconnect the neutral start switch 
wires at the plug connector. 


LEVER 1 


Tool - T67P-7341-A 


ROD INSTALLATION 


FIG. 10 Removing or Installing Shift Linkage Grommet 
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Remove the neutral start switch-to- 
mounting bracket attaching screws 
(Fig. 9). 

Remove the cotter pin securing the 
neutral start switch to the selector 
lever arm and remove the switch. 
Position the neutral start switch to 
the selector lever arm clevis pin and 
secure with the flat washer and 
cotter pin. 

Install the neutral switch-to- 
mounting bracket attaching screws. 
Connect the switch wires to the plug 
connector. 

Position the switch so that the 
starter circuit is closed when the 
selector lever is in N and then, 
tighten the switch attaching screws. 
Check the operation of the switch. 
The engine should start only with 
the selector lever in neutral. 


GROMMET 


Tool - Т67Р-7341-А 


GROMMET INSTALLATION 


01742-8 
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SPECIFICATIONS 


TORQUE LIMITS SPECIAL SERVICE TOOLS 
[ m — [тш] 
13-17 In-Lbs Т67Р-7341-А Remover Replacer Trans. Shift Linkage 
НЫЛ ЕНЕ ¿o z 


Neutral Start Switch to column, —Except P-Series 
—P-Series 35-50 In-Lbs 
55-75 In-Lbs 
С02322.В 


Neutral Start Switch to case. 
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PART 17-05 C4 Automatic Transmission 


ASSEMBLY OF TRANSMISSION 
CONTROL VALVE BODY 


DOWNSHIFT LINKAGE 


EXTENSION HOUSING 


EXTENSION HOUSING BUSHING 


FORWARD CLUTCH 


FORWARD CLUTCH HUB AND 


RING GEAR 


FRONT PUMP 


GOVERNOR 


DESCRIPTION 


Figure 1 shows the location of the 
converter, front pump, clutches, gear 
train and most of the internal parts used 
in the C4 automatic transmission. The 
identification tag (Fig. 2) is located 
under the lower front intermediate servo 
cover bolt. The tag shows the model 
prefix and suffix, assembly part 
numbers, and the built date code. The 
first line on the tag shows the 
transmission model prefix and suffix. A 


Cleaning and Inspection ......... 
Disassembly and Assembly ....... 
Removal and Installation ........ 
DESCRIPTION .................. 
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Removal and Installation ....... 


4..... 
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Disassembly and Assembly ...... 


Disassembly and Assembly ...... 


Cleaning and Inspection ........ 
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Cleaning and Inspection ........ 
Disassembly and Assembly ...... 
Removal and Installation ....... 


...... 


Applies to Bronco, Econoline, F-100 and F-250 Only 
COMPONENT INDEX COMPONENT INDEX 


INTERMEDIATE BAND 
Adjustment ..... 
INTERMEDIATE SERVO 
Cleaning and Inspection .............. 


number appearing after the suffix (Fig. 
2) indicates that the internal parts in the 
transmission have been changed after 
initial production start-up. For example, 
a PEA-F model transmission that has 
been changed internally would read 
РЕА-ЕІ. Both transmissions are 
basically the same, but some service 
parts in the РЕА-ЕІ transmission are 
slightly different than the PEA-F 
transmission. Therefore, it is important 


Disassembly and Assembly ............ 

Removal and Installation ............. 
INPUT SHELL AND SUN GEAR 

Disassembly and Assembly ............ 
LOW-REVERSE BAND 

Adjustment ..... 
LOW-REVERSE BRAKE DRUM BUSHING 

Removal and Installation ............. 
LOW-REVERSE SERVO 

Cleaning and Inspection .............. 


Disassembly and Assembly ............ 

Removal and Installation ............. 
MANUAL LINKAGE 

Disassembly and Assembly ........... 
REVERSE-HIGH CLUTCH 

Disassembly and Assembly ........... 
REVERSE RING GEAR AND HUB 

Disassembly and Assembly ........... 
SPECIFICATIONS 
TRANSMISSION (COMPLETE) 

Disassembly and Assembly ........... 


Removal and Installation ............. 


that the codes on the transmission 
identification tag be checked when 
ordering parts or making inquiries about 
the transmission. 

The C4 automatic transmission is a 
three speed unit capable of providing 
automatic upshifts and downshifts 
through the three forward gear ratios, 
and also capable of providing manual 
selection of first and second gears. 

The transmission consists 
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FIG. 1 C4 Automatic Transmission 


TRANSMISSION MODEL NUMBER INDICATING 


INTERNAL CHANGE 


essentially of a torque converter, 
planetary gear train, two multiple disc 
clutches, a one-way clutch and a 
hydraulic control system (Fig. 3). 

The only adjustments on the 
transmission are the intermediate and 
low-reverse bands. 


ASSEMBLY PART NO. BUILD DATE CODE 01846 - C 


FIG. 2 Identification Tag 
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FIG. 3 Hydraulic Control System 
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ADJUSTMENTS 


To prevent damage to the 
transmission and to assure proper band 
adjustment, it is essential that the tools 
and procedures described below are 
used whenever the bands are adjusted. 


INTERMEDIATE BAND 
ADJUSTMENT 


1. Clean all the dirt from the band 
adjusting screw area. Remove and 
discard the locknut. 

2. Install a new locknut on the 
adjusting screw. With the tool 
shown in Fig. 4, tighten the 
adjusting screw until the tool handle 
clicks. The tool is a pre-set torque 
wrench which clicks and breaks 
when the torque on the adjusting 
screw reaches 10 ft-lbs. 

3. Back off the adjusting screw exactly 
1 3/4 turns. 

4. Hold the adjusting screw from 
turning and torque the locknut to 
specification. 


Tool- T71P-77370-D 
“Say Tool-7 1P-77370-H 


FIG. 4 Adjusting Intermediate Band 


LOW-REVERSE BAND 
ADJUSTMENT 


1. Clean all the dirt from the band 
adjusting screw area. Remove and 
discard the locknut. 

2. Install a new locknut on the 
adjusting screw with the tools shown 
in Fig. 5 and tighten the adjusting 
screw until the tool handle clicks. 
The tool is a pre-set torque wrench 


Tool- T 71 P-77370-H 


Tool-T 71P-77370-D 
02357-А 


4 
FIG. 5 Adjusting Low-Reverse Band 


which clicks and breaks when the 
torque on the adjusting screw 
reaches 10 ft-lbs. 


3. Back off the adjusting screw exactly 


3 full turns. 


4. Hold the adjusting screw from 


turning and torque the locknut to 
specification. 


REMOVAL AND INSTALLATION 


TRANSMISSION 


F-100-250 


Removal 

1. Raise the vehicle on a hoist. 

2. Place the drain pan under the 
transmission fluid pan. Remove the 
fluid filler tube from the pan and 
drain the transmission fluid. 

3. Remove the converter drain plug 
access cover from the lower end of 
the converter housing. 

4. Remove the converter-to-flywheel 
attaching nuts. Place a wrench on 
the crankshaft pulley attaching bolt 
to turn the converter to gain access 
to the nuts. 

5. With the wrench on the crankshaft 
pulley attaching bolt, turn the 
converter to gain access to the 
converter drain plug. Then, remove 
the plug (Fig. 6). Place a drain pan 
under the converter to catch the 
fluid. After the fluid has been 
drained from the converter, reinstall 
the plug. 


CONVERTER ATTACHING BOLT 


FIG. 6 Converter Drain Plug 
Location—Typical 


6. Remove the drive shaft. 

7. Disconnect the oil cooler lines from 
the transmission. 

8. Disconnect the manual and 
downshift linkage rods from the 
transmission control levers. 

9. Remove the speedometer gear from 
the extension housing. 

10. Disconnect the starter cable. 


Remove the three starter to 
converter housing attaching bolts. 
Remove the starter. 

11. Remove the vacuum line hoses from 
the transmission vacuum unit. 
Disconnect the vacuum lines from 
the retaining clip. Disconnect the 
transmission regulated spark 
(T.R.S.) switch wire (Fig. 7) at the 
transmission, if so equipped. 

12. Position the transmission jack to 
support the transmission. Install the 
safety chain to hold the transmission 
on the jack. 

13. Remove the two engine rear support 
crossmember-to-frame attaching 
bolts. 

14. Remove the two engine rear 
support-to-extension housing 
attaching bolts. 

15. Raise the transmission and remove 
the rear support. Remove the six 
converter housing-to-engine 
attaching bolts. 

16. Move the transmission away from 
the engine. Lower the transmission 
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and remove it from under the 
vehicle. 


Installation 


l. 


2. 


Torque the converter drain plug to 
specification. 

Position the converter to the 
transmission making sure the 
converter drive flats are fully 
engaged in the pump gear. 

With the converter properly 
installed, place the transmission on 
the jack. Secure the transmission to 
the jack with the safety chain. 
Rotate the converter so that the 
studs and drain plug are in 
alignment with their holes in the 
flywheel. 

With the transmission mounted on 
the transmission jack, move the 
converter and transmission 
assembly forward into position, 
using care not to damage the 
flywheel and the converter pilot. The 
converter must rest squarely against 
the flywheel. This indicates that the 
converter pilot is not binding in the 
engine crankshaft. 

Install the six converter housing-to- 
engine attaching bolts. Torque the 
bolts to specification. 

Install the converter-to-flywheel 


attaching nuts. Torque the nuts to 
specification. Remove the safety chain 
from the transmission. 


7. 


13. 
14. 


15. 


Install the rear support. [nstall the 
rear support-to-extension housing 
attaching bolts. Torque the bolts to 
specification. 

Position the starter into the 
converter housing and install the 
three attaching bolts. Torque the 
bolts to specification. Install the 
starter cable. 

Remove the transmission jack. 


. Connect the transmission filler tube 


to the transmission pan. Connect the 
oil cooler lines to the transmission. 


. Install the speedometer driven gear 


in the extension housing. Torque the 
attaching bolt to specification. 


. Connect the transmission linkage 


rods to the transmission control 
levers. 

Install the drive shaft. 

Install the vacuum lines in the 
retaining clip. Connect the vacuum 
lines to the diaphragm unit. Connect 
the transmission regulated spark 
(T.R.S.) switch wire (Fig. 7) to the 
switch, if so equipped. 

At the front lower area of the 
converter housing, install the lower 
cover and the control lever dust 
shield. Install the attaching bolts. 
Torque the bolts to specification. 
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FIG. 7 Transmission Regulated 


16. 


17. 
18. 


19. 


Spark Switch Location 


Secure the fluid filler tube to the 
pan. Tighten the fitting to 
specification. 

Lower the vehicle. 

Fill the transmission to the proper 
level with the specified fluid. 
Raise the vehicle and check for 
transmission fluid leakage. Lower 
the vehicle and adjust the throttle 
and manual linkage. 


ECONOLINE 
Removal 


l. 


= © 


Working from inside the vehicle, 
remove the engine compartment 
cover. 

Disconnect the neutral start switch 
wires at the plug connector. 

If the vehicle is equipped with a V8 
engine, remove the flex hose from 
the air cleaner heat tube. 

Remove the upper converter 
housing-to-engine attaching bolts 
(three bolts on 6-cylinder engines; 
four bolts on 8-cylinder engines). 
On V8 engines, remove the upper 
muffler inlet pipe-to-exhaust 
manifold flange nut (right side of 
engine). 

Raise the vehicle on a hoist. 

On V8 engines, remove the three 
remaining muffler inlet pipe-to- 
exhaust manifold flange nuts and 
allow the exhaust pipe to hang. 
Place the drain pan under the 
transmission fluid pan. Remove the 


10. 


11. 


12. 
13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


fluid filler tube from the pan and 
drain the transmission fluid. 
Remove the converter drain plug 
access cover from the lower end of 
the converter housing. 

Remove the converter-to-flywheel 
attaching nuts. Place a wrench on 
the crankshaft pulley attaching bolt 
to turn the converter to gain access 
to the nuts. 

With the wrench on the crankshaft 
pulley attaching bolt, turn the 
converter to gain access to the 
converter drain plug. Then, remove 
the plug (Fig. 6). Place a drain pan 
under the converter to catch the 
fluid. After the fluid has been 
drained from the converter, reinstall 
the plug. 

Disconnect the drive shaft. 
Remove the bolt retaining the fluid 
filler tube to the engine and remove 
the tube. 

Disconnect the starter cable at the 
starter. Remove the  starter-to- 
converter housing attaching bolts 
and remove the starter. 

Position the engine support bar 
(Tool T65E-6000-J) to the side rail 
and engine oil pan flanges. 
Disconnect the cooler lines from the 
transmission. Disconnect the 
vacuum lines from the vacuum 
diaphragm unit. Disconnect the 
transmission regulated spark 
(T.R.S.) switch wire (Fig. 7) at the 
transmission, if so equipped. 
Remove the speedometer driven 
gear from the extension housing. 
Disconnect the manual and 
downshift linkage rods from the 
transmission control levers. 
Position a transmission jack to 
support the transmission. Install the 
safety chain to hold the transmission 
on the jack. 

Remove the bolt and nut securing 
the rear mount to the crossmember. 
Remove the four bolts retaining the 
crossmember to the side rails. Then, 
with the transmission jack, raise the 
transmission and remove the 
crossmember. 

Remove the remaining converter 
housing-to-engine attaching bolts. 
Lower the transmission and remove 
it from under the vehicle. 


Installation 


l. 
2. 


3. 


Torque the converter drain plug to 
specification. 

Position the converter to the 
transmission making sure the 
converter drive flats are fully 
engaged in the pump gear. 

With the converter properly 
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10. 


11. 


12. 


13. 


14. 


15. 
16. 


17. 
18. 


19. 


20. 


installed, place the transmission on 
the jack. Secure the transmission to 
the jack with the safety chain. 
Rotate the converter so that the 
studs and drain plug are in 
alignment with their holes in the 
flywheel. 

With the transmission mounted on 
the transmission jack, move the 
converter and transmission 
assembly forward into position, 
using care not to damage the 
flywheel and the converter pilot. The 
converter must rest squarely against 
the flywheel, This indicates that the 
converter pilot is not binding in the 
engine crankshaft. 

Install the lower converter housing- 
to-engine attaching bolts. Torque 
the bolts to specification. Install the 
converter-to-flywheel attaching 
nuts. Torque the nuts to 
specification. 

Install the crossmember. Install the 
rear mount-to-crossmember 
attaching bolt and nut. Torque the 
bolts to specifications. 

Remove the safety chain and remove 
the jack from under the vehicle. 
Remove the engine support bar. 
Connect the cooler lines to the 
transmission. Connect the vacuum 
lines to the vacuum diaphragm unit. 
Connect the transmission regulated 
spark (T.R.S.) switch wire (Fig. 7) to 
the switch, if so equipped. 

Install the speedometer driven gear 
into the extension housing. Torque 
the attaching bolt to specification. 
Connect the transmission linkage 
rods to the transmission control 
levers. 

Connect the transmission filler tube 
to the transmission pan. Secure the 
tube to the engine with the attaching 
bolt. 

Install the converter housing cover 
and torque the attaching bolts to 
specification. 

Position the starter into the 
converter housing and install the 
attaching bolts. Torque the bolts to 
specification. Install the starter 
cable. 

Install the drive shaft. 

If equipped with a V8 engine, install 
the muffler inlet pipe on the exhaust 
manifolds and install and torque the 
three retaining nuts. 

Lower the vehicle. 

On V8 engines, install and torque 
the upper muffler inlet pipe-to- 
exhaust manifold flange nut. 
Install the upper converter housing- 
to-engine attaching bolts. Torque 
the bolts to specification. 

On V8 engines, install the flex hose 
to the air cleaner heat tube. 


21. 
22. 


23. 


24. 
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Connect the neutral start switch 
wires at the plug connector. 

Fill the transmission to the proper 
level with the specified fluid. 

Raise the vehicle and check for 
transmission fluid leakage. Lower 
the vehicle and adjust the throttle 
and manual linkage. 

Install the engine compartment 
cover. 


BRONCO 


Removal 


l. 


э 


eh 


10. 


11 


16. 


17. 


Working from the engine 
compartment, remove the four 
screws retaining the fan shroud to 
the radiator. 

Raise the vehicle on a hoist. 
Remove the transfer case shield if so 
equipped. 

Place a drain pan under the 
transmission fluid pan. Remove the 
fluid filler tube from the pan and 
drain the transmission fluid. 

Drain the transfer case. 

Remove the converter drain plug 
access cover from the lower end of 
the converter housing. 

Remove the converter-to-flywheel 
attaching nuts. Place a wrench on 
the crankshaft pulley attaching bolt 
to turn the converter to gain access 
to the nuts. 

With the wrench on the crankshaft 
pulley attaching bolt, turn the 
converter to gain access to the 
converter drain plug. Then, remove 
the plug. Place a drain pan under the 
converter to catch the fluid. After 
the fluid has been drained from the 
converter, reinstall the plug. 
Disconnect the rear drive shaft at 
the transfer case and position it out 
of the way. 

Disconnect both ends of the front 
driveshaft and remove it from the 
vehicle. 


. Disconnect the complete exhaust 


system and position it out of the 
way. 


. Remove the speedometer gear from 


the transfer case. 


. Disconnect the oil cooler lines from 


the transmission. 


. Disconnect the manual and 


downshift linkage rods from the 
transmission control levers. 


. Disconnect the neutral start switch 


wires from the retaining clamps and 
connectors. 

Disconnect the starter cable. 
Remove the three  starter-to- 
converter housing attaching bolts. 
Remove the starter. 

Remove the vacuum hoses from the 


transmission vacuum unit. 
Disconnect the vacuum lines from 
the retaining clip. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 
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Remove (һе bolts, washers, plates 
and insulators that secure the cross- 
member to the transfer case adapter. 
Remove the crossmember-to-frame 
side support attaching bolts. 
Position a transmission jack to 
support the transmission and 
transfer case. 

Raise the transmission and transfer 
case assembly and remove the four 
bolts securing the left side support 
bracket to the frame. Remove the 
side support bracket, crossmember 
and upper crossmember insulators 
from the vehicle. 

Raise the transmission and transfer 
case slightly and disconnect the shift 
rod from the transfer case shift lever 
bracket. 

Remove the bolts that attach the 
shift lever bracket to the transfer 
case adapter and allow the assembly 
to hang by the shift lever. 

Secure the transmission and transfer 
case assembly to a transmission jack 
and remove the six converter 
housing-to-engine attaching bolts. 
Move the transmission and transfer 
case away from the engine. Lower 
the assembly and remove it from 
under the vehicle. 

Move the assembly to a bench and 
remove the transfer case adapter-to- 
transmission attaching bolts. 

Slide the transmission off the 
transfer case. 


Installation 


1. 


Position the transfer case to the 
transmission and install the 
attaching bolts. Torque the bolts to 
specification. 

Torque the converter drain plug to 
specification. 

Position the converter to the 
transmission making sure the 
converter drive flats are fully 
engaged in the pump gear. 

With the converter properly 
installed, position the transmission 
and transfer case assembly оп а 
transmission jack and secure the 
assembly in place. 

Rotate the converter so that the 
studs and drain plug are in 
alignment with their holes in the 
flywheel. 

With the transmission and transfer 
case mounted on a transmission 
jack, move the assembly forward 
into position, using care not to 
damage the flywheel and the 
converter pilot.The converter must 
rest squarely against the flywheel. 
This indicates that the converter 
pilot is not binding in the engine 
crankshaft. 

Install the six converter housing-to- 
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11. 


13. 


14. 


18. 


19. 


20. 
21. 


22. 


23. 


24. 


25. 


26. 


engine attaching bolts. Torque the 
bolts to specification. 

Position the shift lever bracket to the 
transfer case adapter and install the 
attaching bolts. 

Connect the shifi rod to the shift 
lever bracket and secure with the 
spring washer, flat washer and 
cotter pin. 


. Raise the transmission and transfer 


case high enough to provide 
clearance for installing the 
crossmember. Position the left side 
support bracket to the frame and 
install the four attaching bolts. Place 
the upper insulators to the 
crossmember and install the 
crossmember. Install the 
crossmember-to-frame side support 
attaching bolts. 

Align the bolt holes in the transfer 
case adapter with those in the 
crossmember, then lower the 
transmission and remove the jack. 


. [Install the crossmember-to-transfer 


case adapter bolts, insulators, plates 
and washers. 

Install the flywheel-to-converter 
attaching nuts. Torque the nuts to 
specification. 

Position the starter in the converter 
housing and install the three 
attaching bolts. Torque the bolts to 
specification. Install the starter 
cable. 


. Connect the transmission filler tube 


to the transmission pan. Connect the 
oil cooler lines to the transmission. 


. Install the vacuum lines in the 


retaining clip. Connect the vacuum 
hoses to the vacuum unit. 


. Install the speedometer gear in the 


transfer case. 

Connect the neutral start switch 
wires to their respective connectors 
and secure the harness in the 
retaining clamps. 

Connect the transmission linkage 
rods to the transmission control 
levers. 

Install the exhaust system. 

Install the rear axle driveshaft to the 
transfer case and torque the 
attaching bolts to specification. 
Position the front driveshaft to the 
front axle and transfer case and 
install attaching bolts. Torque the 
bolts to specification. 

Install the converter drain plug 
access cover and secure it with the 
attaching bolts. 

Fill the transfer case to the proper 
level with the recommended 
lubricant. 

Install the transfer case shield if so 
equipped. 

Lower the vehicle. 


DETENT SPRING-TO-CASE 
ATTACHING BOLT 


LOWER 
CONTROL 
VALVE BODY 


DETENT SPRING-TO- LOWER 
VALVE BODY ATTACHING BOLT 


MANUAL DETENT LEVER 


MANUAL DETENT SPRING 
02058-А 


FIG. 8 Control Valve Body Detent Spring Installed 


27. Position the fan shroud to the 
radiator and secure with the four 
retaining screws. 

28. Fill the transmission to the proper 
level with the specified fluid. Adjust 
the manual and downshift linkage as 
required. 


CONTROL VALVE BODY 


1. Raisethe vehicle so the transmission 
oil pan is accessible. 

2. Disconnect the fluid filler tube from 
the pan and allow the fluid to drain 
into a container. 

If the same fluid is to be used again, 
filter the fluid through a 100 mesh 
screen, Reuse the fluid only if it is in 
good condition. 

3. Remove the transmission fluid pan 
attaching bolts, pan and gasket. 

4. Shift the transmission manual lever 
to the P position and remove the two 
bolts that attach the detent spring to 
the valve body and case (Fig. 8). 

5. Remove the remaining valve body- 
to-case attaching bolts. Hold the 
manual valve to keep it from sliding 
out of the valve body and remove the 
valve body from the case. Failure to 
hold the manual valve while 
removing the control assembly, 
could cause the manual valve to 
become bent or damaged. 

6. Refer to Disassembly and Assembly 
in this Part for the control valve 
body repair operations. 

7. Thoroughly clean and remove all 
gasket material from the pan and 
pan mounting face of the case. 
Remove and discard the nylon 
shipping plug from the oil pan filler 
tube hole. This plug is used to retain 
transmission fluid within the 
transmission during shipment and 


12. 


13. 


should be discarded when the oil pan 
is removed. 

Shift the manual lever at the 
transmission into the P detent 
position. Install the valve body to 
the case. Position the inner 
downshift lever between the 
downshift lever stop and the 
downshift valve. Make sure the two 
lands on the end of the manual valve 
engage the actuating pin on the 
manual detent lever. Install seven 
valve body-to-case bolts. Do not 
tighten the bolts at this time. 
Position the detent spring to the 
lower valve body and install the 
spring-to-case bolt finger tight (Fig. 
8) 


. Hold the detent spring roller in the 


center of the manual detent lever 
and install the detent spring-to- 
lower valve body bolt (Fig. 8). 
Tighten the bolt to 80-120 in-lbs 
torque. 


. Tighten all the control valve body- 


to-case attaching bolts to 80-120 in- 
lbs torque. 

Place a new gasket on the pan. 
Install the pan and attaching bolts. 
Torque the bolts to specification. 
Connect the filler tube to the pan 
and tighten the fitting securely. 


. Lower the vehicle and fill the 


transmission with fluid. Check the 
transmission pan area for fluid 
leakage. 


INTERMEDIATE SERVO 


l. 


Raise the vehicle and remove the 
transmission forward cooler line. 
Remove the four servo cover-to-case 
attaching bolts. Remove the 
identification tag. 

Remove the vacuum lines at the 
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transmission. Remove the servo 
cover, gasket, piston, and piston 
return spring. Remove the piston 
from the cover (Fig. 53). 

3. Remove the piston seals and cover 
gasket. 

4. Install new piston seals on the 
piston. Lubricate the piston seals 
with clean transmission fluid. Install 
the servo piston in the cover. 

5. Installthe piston return springin the 
case. Place a new gasket on the 
cover. Install the piston and cover 
into the transmission case. 

6. Use two 5/16-18 x 1 1⁄4 bolts, 180 
degrees apart to position the cover 
against the case. 

7. Install the transmission 
identification tag. Install the two 
servo cover attaching bolts. Remove 
the two 1 1/4 inch bolts and install 
two attaching bolts. Torque the bolts 
to specification. 

8. Install the vacuum and oil cooler 
lines. 

9. Adjust the intermediate band. 
Lower the vehicle and check the 
transmission fluid level. 

10. If the band can not be adjusted 
properly, the struts are not in 
position. Remove the pan and valve 
body. Install the struts, valve body, 
pan, and adjust the band. Refill the 
transmission with fluid. 


LOW-REVERSE SERVO 


1. Raise the vehicle on a hoist. 
Loosen the reverse band adjusting 
screw locknut. Tighten the reverse 
band adjusting screw to 10 ft-lbs 
torque. (Tightening the screw will 
insure that the band strut will be 
held against the case by the band, 
preventing it from falling down 
when the reverse servo piston 
assembly is removed). 

3. Remove the four servo cover-to-case 
attaching bolts. Remove the vent 
tube retaining clip. Remove the 
servo cover and seal from the case. 

4. Remove the servo piston from the 
case (Fig. 55). The piston seal cannot 
be replaced, without replacing the 
piston. The seal is bonded to the 
piston. 

5. Install the piston into the case. 
Install a new seal on the cover. 
Install the cover by using two 5/16- 
18 bolts, 1 1/4 inch long, at 180 
degrees apart to position the servo 
cover on the case. Install the vent 
tube retaining clip. Install two cover 
attaching bolts. Remove the two 
installing bolts and install the last 
two attaching bolts. Torque the 
cover-to-case attaching bolts to 
specification. 


Tool— 1175-AB 


Tool—T50T-100-A 


01927-А 


FIG. 9 Removing Extension Housing Seal—F-100-250 and Econoline 


6. Adjust the low-reverse band. Lower 
the vehicle and check the 
transmission fluid level. 

7. If the band can not be adjusted 
properly, the struts are not in 
position. Remove the fluid pan and 
valve body. Install the struts, valve 
body, pan, and adjust the band. 
Refill the transmission with fluid. 


EXTENSION HOUSING BUSHING 
AND REAR SEAL 


F-100-250 AND ECONOLINE 


1. Raise the vehicle and disconnect the 
drive shaft from the transmission. 

2. When only the rear seal needs 
replacing, carefully remove it with a 
tapered chisel or the tools shown in 
Fig. 9. Remove the bushing as 
shown in Fig. 10.Use the bushing 
remover carefully so that the spline 
seal is not damaged. 

3. When installing a new bushing use 
the special tool shown in Fig. 11. 

4. Before installing a new seal, inspect 
the sealing surface of the universal 
joint yoke for scores. If scores are 
found, replace the yoke. 

5. Inspect the counterbore of the 
housing for burrs and remove with 
crocus cloth. 

6. Install the seal into the housing with 
the tool shown in Fig. 12. The seal 
should be firmly seated in the bore. 
Coat the inside diameter of the fiber 
portion of the seal with C1lAZ- 
19590-B lubricant. 

7. Coat the front universal joint spline 
with C1AZ-19590-B lubricant and 
install the drive shaft. 


EXTENSION HOUSING 


F-100-250 AND ECONOLINE 


1. Raise the vehicle on the hoist. 

2. Remove the drive shaft. Position the 
transmission jack to support the 
transmission. 


EXTENSION HOUSING 


Tool —T57P-7697-A 
or 7000-G or AD 


D1025-B 


FIG. 10 Removing Extension 
Housing Bushing—F-100- 
250 and Econoline 


BUSHING 
Tool—T57P-7697-B 
or 7000-HF 


^ \ " 


EXTENSION HOUSING D1026-B 


FIG. 11 Installing Extension 
Housing Bushing—F-100- 
250 and Econoline 


3. Remove the speedometer cable from 
the extension housing. 

4. Remove the — crossmember-to- 
extension housing bolts. 

5. Lower the transmission until the 
extension housing mount clears the 
body area. 

6. Loosen the extension housing 
attaching bolts to drain the 
transmission fluid. 

7. Remove the six extension housing- 
to-case attaching bolts and remove 
the extension housing and gasket. 

8. Install a new extension housing 
gasket on the case. Install the 
extension housing and six attaching 
bolts. Torque the bolts to 
specification. 

9. Raise the transmission and install 
the extension housing-to- 
crossmember mounting bolts. 
Torque the bolts to specifications. 
Remove the transmission jack. 

10. Install the speedometer cable in the 
extension housing. Install the drive 
shaft. 
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11; 


Lower the vehicle апа fill the 
transmission with fluid. 


12. Check the extension housing area 


for fluid leakage. 


GOVERNOR 


F-100-250 AND ECONOLINE 


L. 


S: 


Remove the extension housing as 
outlined in this section of the 
manual. 

Remove the governor housing to 
governor distributor attaching bolts 
(Fig. 13). Remove the governor 
housing from the distributor. 

Refer to Disassembly and Assembly 
in this Part for governor repair 
operations. 

Install the governor housing on the 
governor distributor (Fig. 13). 
Install the attaching bolts and 
torque the bolts to specification. 
Reinstall the extension housing. 


BRONCO 


Removal 


1. 


чә 


10. 


11: 


12. 


Working from the engine 
compartment, remove the four 
screws retaining the fan shroud to 
the radiator. 

Raise the vehicle on a hoist. 
Remove the transfer case shield if so 
equipped. 

Place a drain pan under the transfer 
case. Remove the drain plug from 
the transfer case and drain the 
lubricant. 

Disconnect the front and rear 
driveshaft at the transfer case and 
position them out of the way. 
Remove the speedometer gear from 
the transfer case. 

Disconnect the shift rod from the 
transfer case shift lever bracket. 
Remove the bolts, washers, plates 
and insulators that secure the 
crossmember to the transfer case 
adapter. 

Remove the crossmember-to-frame 
side support attaching bolts. 
Position a transmission jack to 
support the transmission and 
transfer case. 

Raise the transmission and transfer 
case assembly and remove the four 
bolts securing the left side support 
bracket to the frame. Remove the 
side support bracket, crossmember 
and upper crossmember insulators 
from the vehicle. 

Remove the bolts that attach the 
shift lever bracket to the transfer 
case adapter and allow the assembly 
to hang by.the shift lever. 


EXTENSION HOUSING 


FIG. 12 


13. 


14. 


15. 


16. 
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Secure the transfer case to a 
transmission jack and remove the six 
transmission-to-transfer case 
attaching bolts. 

Move the transfer case and jack 
rearward until it clears the 
transmission output shaft. Lower 
the transfer case and remove it from 
under the vehicle. 

Remove the governor housing-to- 
governor distributor attaching bolts 
(Fig. 13). Remove the governor 
housing from the distributor. 

Refer to Disassembly and Assembly 
in this Part for governor repair 
operations. 


Installation 


l. 


Install the governor housing on the 
governor distributor (Fig. 13). 
Install and torque the attaching 
bolts to specification. 

Clean the mounting surfaces on the 
transmission and transfer case. 
Position a new gasket on the 
transmission. 

Position the transfer case to the 
transmission and install the 
attaching bolts. Torque the bolts to 
specification. 

Position the shift lever bracket to the 
transfer case adapter and install the 
attaching bolts. 

Raise the transmission and transfer 
case high enough to provide 
clearance for installing the 
crossmember. Position the left side 
support bracket to the frame and 
install the four attaching bolts. Place 
the upper insulators to the 
crossmember and install the 
crossmember. Install the 
crossmember-to-frame side support 
attaching bolts. 

Align the bolt holes in the transfer 
case adapter with those in the 
crossmember, then lower the 
transmission and remove the jack. 


GOVERNOR 
BOLTS (4) 
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Tool—T611-7657-A or B, 
7657-AA, or 7657-AB 


D2348-A 


Installing Extension Housing Seal—F-100-250 and Econoline 


GOVERNOR GOVERNOR 
DISTRIBUTOR DISTRIBUTOR 


FIG. 13 Governor Installed 


13. 
14. 


Install the crossmember-to-transfer 
case adapter bolts, insulators, plates 
and washers. 

Connect the shift rod to the shift 
lever bracket and secure with the 
spring washer, flat washer, and 
cotter pin. 

Install the speedometer gear in the 
transfer case. 


. Install the front and rear driveshafts 


to the transfer case. 


. Fill the transfer case to the proper 


level with the recommended 
lubricant. 


. Install the transfer case shield if so 


equipped. 

Lower the vehicle. 

Position the fan shroud to the 
radiator and secure with the four 
retaining screws. 
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DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Before removing any of the 
subassemblies, thoroughly clean the 
outside of the transmission to prevent 
dirt from entering the mechanical parts. 
During the repair operation, refer to 
Part 17-01 for cleaning and inspection 
procedures. 

During the transmission 
disassembly or assembly operations, ten 
thrust washers located between the 
subassemblies must be removed and 
installed. It is important that each thrust 
washer be in the correct position during 
the assembly operation. To properly 
locate and identify the thrust washers, 
the various positions of the thrust 
washers are shown in the illustrations 
and are numbered 1 through 10. No. 1 
is at the first thrust washer located at the 
front pump. The last thrust washer, No. 
10, is located at the parking pawl gear. 

During the repair of the 
subassemblies, certain general 
instructions which apply to all units of 
the transmission must be followed. 
These instructions are given here to 
avoid unnecessary repetition. 

Handle all transmission parts 
carefully to avoid nicking or burring the 
bearing or mating surfaces. 

Lubricate all internal parts of the 
transmission before assembly with clean 
automatic transmission fluid. Do not 
use any other lubricants except on 
gaskets and thrust washers which may 
be coated with vaseline to facilitate 
assembly. Always install new gaskets 
when assembling the transmission. 

Tighten all bolts and screws to the 
recommended torque as outlined in the 
Specification Section. 

Disassembly 

1. Remove the converter from the 
transmission front pump and 
converter housing. 


D1861 -A 


FIG. 14 Removing or Installing 
Primary Throttle Valve 


Тоо!—Т571-500-А 


ог 6005-М ог 6005-М5 D1862-A 


FIG. 15 Transmission Mounted in 
Holding fixture 


22. Remove the transmission vacuum 


unit. 
Remove the vacuum unit control 
rod. 

3. Remove the primary throttle valve 
(Fig. 14). from the opening at the 
rear of the case. 

4. Remove the two extension housing- 
to-case bolts shown in Fig. 15 and 
mount the transmission in the 
holding fixture. 


1⁄4 ~ 20 x 1% INCH 14 — 20 x 1 INCH 


> o= 


1⁄4 — 20 x 1 INCH 


D 1863-C 


FIG. 16 Control Valve Body-To- 
Case Attaching 
bolts— Typical 


5. Remove the transmission pan 
attaching bolts, pan and gasket. 

6. Remove the control valve body 
attaching bolts (Fig. 16). Remove 
the control valve body from the case. 

7. Loosen the intermediate band 
adjusting screw (Fig. 17) and 
remove the intermediate band struts 
from the case. Loosen the low- 
reverse band adjusting screw and 
remove the low-reverse band struts. 

Transmission End Play Check 

1. To keep the output shaft in 
alignment during the end play 
check, install the extension housing 
oil seal replacer tool or a front 
universal joint yoke in the extension 
housing. 

2. Remove one of the converter 
housing-to-case attaching bolts and 
mount the dial indicator as shown in 
Fig. 18. 

3. The input shaft is a loose part and 
has to be properly engaged with the 
spline of the forward clutch hub 
during the end play checking 
procedure. Move the input shaft and 
gear train toward the rear of the 
transmission case. 

4. With the dial indicator contacting 
the end of the input shaft, set the 
indicator at zero (Fig. 18). 

5. Insert a screwdriver behind the 
input shell (Fig. 18). Move the input 
shell and the front part of the gear 
train forward. 

6. Record the dial indicator reading. 
The end play should be 0.008 to 
0.042 inch. If the end play is not 
within specification, the selective 
thrust washers (Fig. 19) must be 


INTERMEDIATE BAND 
ADJUSTING SCREW 


INTERMEDIATE 


BAND STRUTS 


LOW-REVERSE BAND 
ADJUSTING SCREW 


FIG. 17 Band Adjusting Screws 
and Struts—Typical 


LOW-REVERSE 
BAND STRUTS D 1384-0 
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SELECTIVE THRUST WASHERS 
(FOR END- PLAY CORRECTION) 


THRUST WASHER NO. 1 THRUST WASHER NO. 2 


dice ale 0.053- 0.0575 Red No. S d Metal 
сар SUPRORT 0.070- 0.074 = Бачу Thrust Washer 
0.087 - 0.091 Notural ] 0.043- 0.041 
0.104- 0.108 Black 2 0.058 - 0.056 
0.121-0.125 Yellow 3 0.075-0.073 
SPACER 0.036 - 0.032 


(This is a selective spacer 
used with washer 2 or 3. When 
used, install next to stator 
support.) 


NYLON SELECTIVE 
THRUST WASHER 


Vf GEAR TRAIN 
ы END PLAY 
LIMITS 
0.008-0.042 


FIG. 18 Checking End Play 


replaced as required. The selective 
thrust washers can be replaced 
individually to obtain the specified 
end play. 

7. Remove the dial indicator and 
remove the input shaft from the 
front pump stator support (Fig. 20). 


Removal of Case and extension 
Housing Parts 


1. Rotate the holding fixture to put the 
transmission in a vertical position 
with the converter housing up. 

2. Remove the converter housing-to- 
case attaching bolts (Fig. 20). 
Remove the converter housing from 
the transmission case. 

3. Remove the seven front pump 
attaching bolts. Remove the front 
pump by inserting a screwdriver 
behind the input shell (Fig. 21). 
Move the input shell forward until 
the front pump seal is above the edge 
of the case. 

4. Remove the front pump and gasket 
from the case. If the selective thrust 
washer No. 1 did not come out with 
the front pump, remove it from the 
top of the reverse-high clutch. 

5. Remove the intermediate and low- 
reverse band adjusting screws from 
the case. Rotate the intermediate 
band to align the band ends with the 
clearance hole in the case (Fig. 22). 
Remove the intermediate band from 
the case. If the intermediate band is 
to be re-used, it must not be cleaned 
in a vapor degreaser or with a 
detergent solution. Wipe it clean 
with a lint-free cloth. 

6. Using a screwdriver between the 
input shell and rear planet carrier 
(Fig. 23), lift the input shell upward 
and remove the forward part of the 
gear train as an assembly (Fig. 24). 

7. Place the forward part of the gear 


NO. 1 


A^ 


ў 


FIG. 19 Selective Thrust Washer Locations 


10. 


11. 


12. 


13. 


14. 


15. 


216 INPUT SHAFT 


train in the holding fixture shown іп 
Fig. 25. 

With the gear train in the holding 
fixture, remove the reverse-high 
clutch and drum from the forward 
clutch (Fig. 26). 

If thrust washer No. 2 (Fig. 19) did 
not come out with the front pump, 
remove the thrust washer from the 
forward clutch cylinder. If a 
selective spacer was used, remove 
the spacer. Remove the forward 
clutch from the forward clutch hub 
and ring gear (Fig. 26). 

If thrust washer No. 3 (Fig. 26) did 
not come out with the forward 
clutch, remove the thrust washer 
from the forward clutch hub. 
Remove the forward clutch hub and 
ring gear from the front planet 
carrier (Fig. 26). 

Remove thrust washer No. 4 and the 
front planet carrier from the input 
shell. 

Remove the input shell, sun gear 
and thrust washer No. 5 from the 
holding fixture. 

From inside the transmission case 
(Fig. 24) remove thrust washer No. 
6 from the top of the reverse planet 
carrier. 

Remove the reverse planet carrier 
and thrust washer No. 7 from the 
reverse ring gear and hub (Fig. 27). 


FRONT PUMP STATOR SUPPORT 
4 ^ 


D1866-A 


FIG. 20 Removing or Installing 


Input Shaft 


16. 


17. 


18. 


19; 


20. 


2 


FIG. 21 


— 


| M THRUST WASHER NO. 2 


D 1865-D 


Move the output shaft forward and 
with the tool shown in Fig. 28 
remove the reverse ring gear hub-to- 
output shaft retaining ring. 
Remove the reverse ring gear and 
hub from the output shaft. Remove 
thrust washer No. 8 from the low 
and reverse drum. 

Remove the low-reverse band from 
the case (Fig. 29). 

Remove the low-reverse drum from 
the one-way clutch inner race (Fig. 
27). 

Remove the one-way clutch inner 
race by rotating the race clockwise 
as it 15 removed. 


. Remove the 12 one-way clutch 


rollers, springs and the spring 
retainer from the outer race (Fig. 
26). Do not lose or damage any of 
the 12 springs or rollers. The outer 
race of the one-way clutch cannot be 
removed from the case until the 
extension housing, output shaft and 
governor distributor sleeve are 
removed. 


PRY 
INPUT SHELL 
FORWARD 


> 
Ж 


ge 
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Removing Front Pump 
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INTERMEDIATE BAND CLEARANCE 
HOLE IN CASE 


D1868-A 


FIG. 22 Position of Intermediate 
Band for Removal or 
Installation 


22. Remove the transmission from the 
holding fixture. Position the 
transmission on the bench in a 
vertical position with the extension 
housing up. Remove the four 
extension housing-to-case attaching 
bolts. Remove the extension housing 
and gasket from the case. 

23. Pull outward on the output shaft 
and remove the output shaft and 
governor distributor assembly from 
the governor distributor sleeve (Fig. 
30). 

24. Remove the governor distributor 
lock ring from the output shaft (Fig. 
31). Remove the governor 
distributor from the output shaft. 

25. Remove the four distributor sleeve- 
to-case attaching bolts. Remove the 
distributor sleeve from the case. Do 
not bend or distort the oil tubes as 
the tubes are removed from the case 
with the distributor sleeve. 

26. Remove the parking pawl return 
spring, pawl, and pawl retaining pin 
from the case (Fig. 32). 

27. Remove the parking gear and thrust 
washer No. 10 from the case. 

28. Remove the six one-way clutch 
outer race-to-case attaching bolts 
with the tool shown in Fig. 33. As 
the bolts are removed, hold the outer 
race located inside the case. in 
position. Remove the outer race and 
thrust washer No. 9 from the case 
(Fig. 27). 

29. Do not remove the T.R.S. switch 
from the case, if so equipped, unless 
the switch requires replacement. 

30. If the transmission case bushing is 
worn or damaged, replace it with the 
tools shown in Figure 34. 

Assembly 
When assembling the transmission 

subassemblies (Fig. 35), make sure that 

the correct thrust washer is used 
between certain subassemblies. 

Lubricate remaining surfaces with 

transmission fluid. Vaseline should be 

used to hold the thrust washers in their 
proper location. If the end play is not 
within specifications after the 
transmission is assembled, either the 
wrong selective thrust washers were 
used, or a thrust washer came out of 


INNER DOWNSHIFT 


INPUT SHELL 


D 1869-C 
FIG. 23 Lifting Input Shell and 
Gear Train 


position during the transmission 

assembly operation. 

1. Install thrust washer No. 9 inside 
the transmission case (Fig. 36). 

2. Place the one-way clutch outer race 
inside the case. From the back of the 
case install the six outer race-to-case 
attaching bolts. Torque the bolts to 
specification with the tools shown in 
Fig. 37. 

3. Place the transmission case in a 
vertical position with the back face 
of the case upward. Install the 
parking pawl retaining pin in the 
case (Fig. 38). 

4. Install the parking pawl on the case 
retaining pin. Install the parking 
pawl return spring as shown in fig. 
38. 

5. Install thrust washer No. 10 on the 
parking gear (Fig. 39). Place the 
gear and thrust washer on the back 
face of the case (Fig. 38). 

6. Place the two distributor tubes in the 
governor distributor sleeve. Install 
the distributor sleeve on the case. As 
the distributor sleeve is installed, the 
tubes have to be inserted in the two 
holes in the case and the parking 
pawl retaining pin has to be inserted 
in the alignment hole in the 
distributor sleeve. 

7. Install the four governor distributor 
sleeve-to-case attaching bolts and 
torque the bolts to specification. 

8. Install the governor distributor 
assembly on the output shaft. Install 
the distributor retaining snap ring 
(Fig. 31). 

9. Check the rings in the governor 
distributor, making sure the rings 
are fully inserted in the ring grooves 
and will rotate freely. Install the 
output shaft and governor 
distributor assembly in the 
distributor sleeve (Fig. 30). 
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10. Place a new extension housing 
gasket on the case. Install the 
extension housing and the extension 
housing-to-case attaching bolts. 
Torque the bolts to specification. 

11. Place the transmission in the 
holding fixture. Rotate the holding 
fixture to put the transmission in a 
vertical position with the front 
pump mounting face up. Make sure 
thrust washer No. 9 is still located at 
the bottom of the transmission (Fig. 
36). 

12. Install the one-way clutch spring 
retainer into the outer race (Fig. 40). 

13. Install the inner race inside of the 
spring retainer. Be sure the face with 
the step is installed toward the rear 
of the case, mating with the thrust 
washer. 

14. Install the individual springs 
between the inner and outer race as 
shown in Fig. 40. 
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FIG. 25 Forward Part of Gear 
Train Positioned in Holding 
Fixture 
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15. 


16. 


17. 


22. 


23. 


Starting at the back of the 
transmission case, install the one- 
way clutch rollers by slightly 
compressing each spring and 
positioning the roller between the 
spring and the spring retainer. 
After the one-way clutch has been 
assembled, rotate the inner race 
clockwise to center the rollers and 
springs. Install the low and reverse 
drum (Fig. 35). The splines of the 
drum have to engage with the splines 
of the one-way clutch inner race. 
Check the one-way clutch operation 
by rotating the low and reverse 
drum. The drum should rotate 
clockwise but should not rotate 
counterclockwise. 

Install thrust washer No. 8 on top of 
the low and reverse drum (Fig. 41). 
Install the low-reverse band in the 
case, with the end of the band for the 
small strut toward the low-reverse 
servo (Fig. 29). 


. Install the reverse ring gear and hub 


on the output shaft. 


. Move the output shaft forward and 


install the reverse ring gear hub-to- 
output shaft retaining ring (Fig. 28). 


. Place thrust washers Nos. 6 and 7 on 


the reverse planet carrier (Fig. 42). 


. Install the planet carrier in the 


reverse ring gear and engage the tabs 
of the carrier with the slots in the 
low-reverse drum. 

On the bench, install the forward 
clutch in the reverse-high clutch by 
rotating the units to mesh the 
reverse-high clutch plates with the 
splines of the forward clutch (Fig. 
43). 

Using the end play check reading 
that was obtained during the 
transmission disassembly to 
determine which No. 2 steel backed 
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thrust washer is required, proceed as 

follows: 

a. Position the stator support 
vertically on the work bench and 
install the correct No. 2 thrust 
washer or washer and spacer as 
required to bring the end play 
within specifications. 

b. Install the reverse-high clutch 
and the forward clutch on the 
stator support. 

c. Invert the complete unit making 
sure that the intermediate brake 
drum bushing is seated on the 
forward clutch mating surface. 

d. Select the thickest fiber washer 
(No. 1) that can be inserted 
between the stator support and 
the intermediate brake drum 
thrust surfaces and still maintain 
a slight clearance. Do not select a 
washer that must be forced 
between the stator support and 
intermediate brake drum. 

e. Remove the intermediate brake 
drum and forward clutch unit 
from the stator support. 

f. Install the selected Nos. 1 and 2 
thrust washers on the front pump 
stator support (Fig. 19). using 
enough vaseline to hold the thrust 
washers in position during the 
front pump installation. 

Install thrust washer No. 3 on the 

forward clutch (Fig. 44). 

Install the forward clutch hub and 

ring gear in the forward clutch by 

rotating the units to mesh the 
forward clutch plates with the 
splines on the forward clutch hub 

(Fig. 45). 

Install thrust washer No. 4 on the 

front planet carrier (Fig. 46). Install 

the front planet carrier into the 
forward clutch hub and ring gear. 
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FIG. 26 Forward Part of Gear Train Disassembled 
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Check the forward thrust bearing 
race inside the planet carrier for 
proper location against the thrust 
bearing. Make sure the race is 
centered for alignment with the sun 
gear on the input shell (Fig. 47). 

27. Install the input shell and sun gear 
on the gear train (Fig. 48). Rotate 
the input shell to engage the drive 
lugs of the reverse-high clutch. If the 
drive lugs will not engage, the outer 
race inside the forward planet 
carrier is not centered to engage the 
end of the sun gear inside the input 
shell. Center the thrust bearing race 
and install the input shell. 

28. Hold the gear train together and 
install the forward part of the gear 
train assembly in the case (Fig. 24). 
The input shell sun gear must mesh 

with the reverse pinion gears. The front 

planet carrier internal splines must 
mesh with the splines on the output 
shaft. 

29. A new band should be soaked in 
transmission fluid for fifteen 
minutes before it is installed. Install 
the intermediate band through the 
front of the case (Fig. 22). 

30. Install a new front pump gasket on 
the case. Line up the bolt holes in the 
gasket with the holes in the case. 

31. Install the front pump stator support 
into the reverse-high clutch. Align 
the pump-to-case attaching bolt 
holes. Install the front pump-to-case 
attaching bolts and torque them to 
specification. 

32. Install the input shaft (Fig. 20). Be 
sure the short splined end is installed 
toward the rear of the transmission. 
Rotate the holding fixture to place 
the transmission in a horizontal 
position. Check the transmission 
end play as shown in Fig. 18. If the 
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FIG. 27 Lower Part of Gear Train Disassembled 


end play is not within specification, 
either the wrong selective thrust 
washers (Fig. 19) were used, or one 
of the 10 thrust washers (Fig. 35) is 
not properly positioned. 

33. Remove the dial indicator used for 
checking the end play and install the 
one front pump-to-case attaching 
bolt. Torque the bolt to 
specification. 

34. Place the converter housing on the 
transmission case. Install the five 
converter housing-to-case attaching 
bolts. Torque the bolts to 
specification. 

35. Install the intermediate and low- 
reverse band adjusting screws in the 
case. Install the struts for each band 
(Fig. 17). 

36. Adjust the intermediate and low- 
reverse band. Refer to Adjustments 
in this Part for band adjusting 
procedures. 

37. Install a universal joint yoke on the 
output shaft. Rotate the input and 
output shafts in both directions to 
check for free rotation of the gear 
train. 

38. Install the control valve body (Fig. 
16). Refer to Removal and 
Installation of this Part for the 
control valve body installation 
procedures. 

39. Place a new pan gasket on the case 
and install the pan and pan-to-case 
attaching bolts. Torque the 
attaching bolts to specification. 

40. Remove the transmission from the 
holding fixture. Install the two 
extension housing-to-case attaching 
bolts. Torque the bolts to 
specification. 

41. Install the primary throttle valve in 
the transmission case (Fig. 14). 

42. Install the vacuum unit and control 
rod in the case. 


43. Make sure the input shaft is 
properly installed in the front pump 
stator support and gear train. The 
short splined end of the shaft should 
be installed toward the rear of the 
transmission. Install the converter in 
the front pump and the converter 
housing. 

44. Install a new T.R.S. switch, if 
required. Torque the switch to 
specification. 


CONTROL VALVE BODY 


Disassembly 

When the main control is 
disassembled and the valve body-to- 
Screen gasket is removed, the gasket 
should not be cleaned in a degreaser, 
solvent or any type of detergent 
solution. To clean the gasket, wipe it off 
with a lint-free cloth. 
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]. Remove the eight 10-24 x 1 3/8 inch 


screws that attach the oil screen to 
the body (Fig. 49) and remove the 
screen and gasket (Fig. 50). Be 
careful not to lose the throttle 
pressure limit valve and spring when 
separating the oil screen from the 
valve body. 


2. Remove the two 1/4-20 x 1 1/2 inch 


attaching screws from the upper 
valve body and the nine 10 x 24 x 7/ 
8 inch attaching screws from the 
underside of the lower valve body 
(Fig. 49). Separate the lower valve 
body, gasket and separator plate 
(Fig. 51) from the upper valve body. 
Be careful not to lose the upper valve 
body shuttle valve and check valve 
when separating the upper and 
lower valve bodies. 

3. Remove the manual valve retaining 
ring and slide the manual valve out 
of the body. The retaining ring is 
used to hold the manual valve in its 
bore during shipment and should be 
removed and discarded before 
sliding the manual valve out of the 
control valve body. 


4. Carefully pry the low servo 


modulator valve retainer from the 
body and remove the retainer plug, 
spring and valve from the body. 
While working in the low servo 
modulator valve bore, pry the 
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downshift valve retainer from the 
body and remove the spring and 
downshift valve (Fig. 52). 

5. Using side cutters, carefully pry the 
throttle booster valve plug retaining 
pin from the valve body. Remove the 
plug, valve and spring. 

6. Remove the cut-back valve and 
transition valve cover plate from the 
valve body (Fig. 52). 

7. Remove the cut-back valve from the 
body. 

8. Remove the transition valve spring, 
transition valve, 2-3 back-out valve 
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and spring from the body. FIG. 31 Removing or Installing 

9. Remove the 1-2 shift valve and 2-3 Governor Distributor Snap 
shift valve cover plate from the Ring 
body. 

10. Remove the 2-3 shift valve, spring Assembly | 
and throttle modulator valve from 1. Place the shuttle valves in the upper 
the body. and lower bodies as shown in Figure 


51. Position the gasket and separator 
plate on the lower body and install 
but do not tighten the attaching 
Screw. 

Place the lower body and plate 
assembly on the upper valve body 
and install the eleven attaching 
screws finger tight (Fig. 49). 

Install the oil screen screws loosely, 
without the screen, to properly align 
the upper and lower valve bodies, 
gasket and separator plate. 
Torque the four bolts that are 
covered by the screen to 
specification. 

Position the throttle pressure limit 
valve and spring in the lower valve 
body (Fig. 50). Remove the oil 


11. Remove the 1-2 shift valve, D2 valve 
and spring from the body. 

12. Remove the intermediate servo 
retaining pin and remove the 
intermediate accumulator retainer, 2. 
valve and spring from the body. 

13. Press the main oil pressure booster 
valve inward and remove the 
retaining pin. Remove the main oil 3. 
pressure booster valve, sleeve, 
springs, retainer and the main oil 
pressure regulator valve. 

14. Remove the line coasting boost valve 4. 
retainer from the body and remove 
the spring and line coasting boost 
valve. 5. 
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screen attaching screws and place 
the gasket and oil screen in position 
on the lower valve body. Reinstall 
the screen attaching screws (Fig. 
49). 

Torque all the valve body and screen 
attaching screws to specification. 
Insert the downshift valve (Fig. 52) 
into the body with the small 
diameter facing inward. Install the 
downshift valve spring and retainer. 
Insert the low servo modulator 
valve, spring and retainer plug in the 
body. Depress the plug and install 
the retainer. 

Place the throttle booster valve 
spring, valve (small diameter end 
into spring) and plug into the body 
(Fig. 52). Depress the plug and press 
in the retaining pin. Be sure the 
three grooves are at the top of the 
pin as it is installed. 

Place the spring, 2-3 back-out valve 
and the transition valve and spring 
in the body. 


. Place the cut-back valve in the body. 
. Secure the cut-back and the 


transition valve cover plate to the 
body with the two attaching screws. 
Torque the screws to specification. 


. Place the throttle modulator valve, 


spring and 2-3 shift valve in the 
body. 


. Place the spring, D2 valve and the 1- 


2 shift valve in the body. 


. Secure the 1-2 shift valve and the 2- 


3 shift valve cover plate to the body 
with the three attaching screws. 
Torque the screws to specification. 
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FIG. 32 Parking Pawl, Return Spring Retaining Pin and Gear 
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15. Place the spring, intermediate servo 
accumulator valve and retainer in 
the body. Depress the retainer and 
install the retaining pin. 

16. Insert the line coasting boost valve 
and spring in the body. Depress the 
spring and install the retainer. 

17. Insert the main oil pressure 
regulator valve and spring retainer 
in the body (Fig. 52). Install the two 
springs, sleeve and the main oil 
pressure booster valve in the body. 

18. Hold the main oil pressure booster 
valve in place and install the 
retaining pin. 

19. Slide the manual valve into the valve 
body. Make sure that the end with 
the two lands closest together is 
inserted first. 


INTERMEDIATE SERVO 


Disassembly 

1. Remove the transmission 
identification tag and the four servo 
cover to case attaching bolts. 

2. Remove the servo cover, gasket, 
servo piston, and piston return 
spring from the case (Fig. 53). 

3. Remove the intermediate servo 
piston from the cover. 

4. Remove the seal rings from the servo 
piston and cover. 

Assembly 

1. Install a new seal on the cover and 
servo piston. Figure 54 shows the 
correct servo piston and cover for 
each transmission model. Lubricate 
the seals with clean transmission 
fluid. Install the piston into the 
cover. Be careful not to damage the 
piston seal. 

2. Install the piston return spring in the 
servo bore of the case. 

3. Place a new gasket on the servo 
cover. Position the servo piston and 
cover assembly into the case with the 
piston stem slot in a horizontal 
position to engage the strut. Use two 
5/16-18 bolts, 1 1/4 inch long, 180 
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FIG. 34 Replacing Transmission Сазе Bushing 


degrees apart, to position the cover 
against the case. Install two cover 
attaching bolts. Remove the two 1 
1⁄4 inch bolts and install the 
transmission identification tag and 
the other two cover attaching bolts. 
Torque the bolts to specifications. 


LOW-REVERSE SERVO 


Disassembly 

1. Remove the four servo cover-to-case 
attaching bolts. 

2. Remove the servo cover, cover seal, 
servo piston and piston return spring 
from the case (Fig. 55). 

3. The servo piston seal is bonded to 
the piston. If the seal has to be 
replaced, replace the piston 
assembly which includes the seal. 

Assembly 

1. Place the piston return spring in the 
servo bore of the case (Fig. 55). 
Lubricate the piston seal with clean 
transmission fluid and install the 
servo piston into the bore of the case. 

2. Place a new cover seal on the cover 
and install the servo cover. Install 
the four cover attaching bolts. 
Torque the cover-to-case retaining 
bolts to specifications. 


GOVERNOR 


Disassembly 

1. Remove the oil rings from the 
governor oil distributor (Fig. 56). 

2. Remove the governor housing-to- 
distributor attaching bolts. Remove 
the governor from the oil 
distributor. 

3. Remove the primary governor valve 
retaining ring (Fig. 57). Remove the 
washer, spring, and primary 
governor valve from the housing. 

4. Remove the secondary governor 
valve spring retaining clip, spring, 


and governor valve from the 
housing. 

Assembly 

1. Install the secondary governor valve 
in the housing. Install the spring and 
retaining clip. Make sure the clip is 
installed with the small concaved 
area facing downward, to hold the 
spring in the correct position. 

2. Install the primary governor valve in 
the housing. Install the spring, 
washer and retaining ring. Make 
sure the washer is centered in the 
housing on top of the spring and the 
retaining ring is fully seated in the 
ring groove of the housing. 

3. Install the governor assembly on the 
oil distributor and torque the 
attaching bolts to specification. 

4. Install the oil rings on the 
distributor. Check the oil rings for 
free rotation in the ring grooves on 
the oil distributor. 


DOWNSHIFT AND MANUAL 
LINKAGE 


Disassembly 

1. Apply penetrating oil to the outer 
lever attaching nut to prevent 
breaking the inner lever shaft. 

Remove the downshift outer lever 

nut and remove the downshift outer 

and inner levers. 

On vehicles equipped with a case 
mounted neutral start switch, remove it 
by placing a screwdriver behind the 
switch and carefully prying the switch 
off the lever. 

From inside the transmission case, 
remove the upper retaining ring from 
the manual lever link (Fig. 58). Remove 
the upper end of the lever link from the 
case retaining pin. 

2. From the back of the transmission 
case, remove the upper retaining 
ring and flat washer from the 
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parking pawl link (Fig. 59). Remove 
the pawl link from the case retaining 
pin. 

From the back of the transmission 
case, remove the parking pawl link, 
toggle rod, and manual lever link as 
an assembly (Fig. 60). 

Remove the rear parking pawl link 
lower retaining ring, flat washer and 
link from the toggle rod (Fig. 58). 
Remove the manual lever link, lower 
retaining ring, flat washer, and link 
from the toggle rod. 

Install the manual and parking pawl 
links, flat washers and retaining 
rings to the toggle rod. 

Remove the inner manual lever 
attaching nut and lever. Remove the 
outer manual lever from the case. 
To remove the manual lever seal, use 
the tools shown in Fig. 61. To install 
the new seal, use the tool shown in 
Fig. 62. 


Assembly 


1. 


Install the outer manual lever іп the 
case. Install the inner manual lever 
and attaching nut with the chamfer 
facing toward the lever (Fig. 58). 
Torque the nut to specification. 
From the back of the transmission 
case, install the parking toggle rod 
and link assembly into the case (Fig. 
60). 

Install the parking pawl link on the 
case retaining pin. Install the flat 
washer and link retaining ring (Fig. 
59). 

Position the inner manual lever 
behind the manual lever link, with 
the cam on the lever contacting the 
lower link pin. 

Install the upper end of the manual 
lever link on the case retaining pin. 
Install the retaining ring. 

Operate the manual lever and check 
for correct linkage operation. 


7. On vehicles equipped with a case 


mounted neutral start switch, 
reinstall the switch. Adjust the 
Switch after the control valve body 
has been installed. Torque the 
attaching bolts to specification. 
Install the inner and outer downshift 
levers. Torque the attaching nut to 
specification. 


FRONT PUMP 


Disassembly 


l. 


2. 


4. 


5. 


Remove the four seal rings from the 
stator support. 

Remove the five bolts that attach the 
stator support to the front pump 
housing. Remove the stator support 
from the pump housing (Fig. 63). 
Remove the front and rear stator 
bushings if they are worn or 
damaged. Use the cape chisel (Fig. 
64) and cut along the bushing seam 
until the chisel breaks through the 
bushing wall. Pry the loose ends of 
the bushing up with an awl and 
remove the bushing. 

Remove the drive and driven gears 
from the front pump housing. 
Press the bushing from the front 
pump housing as shown in Fig. 65. 


Assembly 


i 


FIG. 37 


Press a new bushing into the pump 
housing with the handle and tool 
shown in Fig. 65. Make sure the 
bushing is installed with the slot and 
groove positioned to the rear of the 
pump body and 60 degrees below the 
horizontal center line. 

Install the drive and driven gears in 
the pump housing. Each gear has an 
identification mark on the side of the 
gear teeth that are chamfered. The 
chamfered side with the 
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identification mark has to be 
positioned downward against the 
face of the pump housing. 

3. Press new bushings into the stator 
support with the tool shown in Fig. 
66. Use the long end of the tool for 
the front bushing and the short end 
for the rear bushing. When installing 
the rear bushing, be sure the hole in 
the bushing is lined up with the lube 
hole in the stator support. 

4. Place the stator support in the pump 
housing and install the five attaching 
bolts. Torque the bolts to 
specifications. 

5. Install the four seal rings on the 
stator support. The two large oil 
rings are assembled first in the oil 
ring grooves toward the front of the 
stator support (Fig. 63). 

6. Check the pump gears for free 
rotation by placing the pump on the 
converter drive hub in its normal 
running position and turning the 
pump housing. 


PARKING GEAR 


D1911-A 


FIG. 39 Number 10 Thrust Washer 
Location 


17-05-19 


C4 AUTOMATIC TRANSMISSION 


17-05-19 


FIG. 40 


STEP-1 


SPRING RETAINER 


OUTER RACE 


INSTALL SPRING RETAINER INTO OUTER RACE 


SPRINGS (12) 


5ТЕР-3 


INSTALL. 12 SPRINGS 


Instolling One-Woy clutch 


If the front pump seal must be 
replaced, mount the pump in the 
transmission case and remove the 
seal with the tool shown in Fig. 67. 
To install the new seal, use the tool 
shown in fig. 68. 


REVERSE-HIGH CLUTCH 


Disassembly 


1. 


2. 


Remove the pressure plate retaining 
snap ring (Fig. 69). 

Remove the pressure plate, and the 
drive and driven clutch plates (Fig. 
70). If the composition clutch plates 
are to be reused, do not clean them 
in a vapor degreaser or with a 
detergent solution. Wipe the plates 
with a lint-free cloth. 

То remove the piston spring retainer 
snap ring, place the clutch hub in the 
Arbor Press. With the tools shown 


ROLLERS (12) 


in Fig. 71, compress the piston 
return springs and remove the snap 
ring. When the Arbor Press ram is 
released, guide the spring retainer to 
clear the snap ring groove of the 
drum. 


4. Remove the spring retainer and 
piston return spring. 

5. Remove the piston by inserting air 
pressure in the piston apply hole of 
the clutch hub (Fig. 72). 

6. Remove the piston outer seal from 
the piston and the piston inner seal 
from the clutch drum (Fig. 70). 

Assembly 

1. Install a new inner seal іп the clutch 


drum and a new outer seal on the 
clutch piston. Lubricate the seals 
with clean transmission fluid and 
install the piston into the clutch 
drum. 


INNER RACE 


STEP.2 
INSTALL INNER RACE 


W” P 
STEP.4 
INSTALL 12 ROLLERS 


D1913-A 


THRUST WASHER 
O. 8 


LOW AND 


REVERSE 
DRUM D1443-A 
FIG. 41 Number 8 Thrust Washer 


Location 
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17-05-20 


REVERSE PLANET CARRIER 


— 4 


THRUST WASHER NO. ó 


REVERSE PLANET CARRIER 


THRUST WASHER NO. 7 


D1444-A 


FIG. 42 Number 6 and 7 Thrust Washer Location 


2. 


Place the clutch piston spring into 
position on the clutch piston. Place 
the spring retainer on top of the 
spring. To install the snap ring use 
the tools shown in Fig. 71. 

As the press ram is moved 


downward, make sure the spring 
retainer is centered to clear the snap ring 
groove. Install the snap ring. 


3. 


When new composition clutch 
plates are used, soak the plates in 
transmission fluid for fifteen 
minutes before installing them. 
Install the clutch plates alternately 
starting with a steel plate, then a 
non-metallic plate (Fig. 70). The last 
plate installed is the pressure plate. 
For the correct number of clutch 


FORWARD 


ei CLUTCH 
REVERSE—HIGH 
CLUTCH айра 
FIG. 43 Installing Clutch Units 


plates required for each 
transmission model, refer to the 
Specification Section. 

Install the pressure plate retaining 
snap ring (Fig. 70). Make sure the 
snap ring is fully seated in the snap 
ring groove of the clutch hub. 
With a feeler gauge, check the 
clearance between the snap ring and 
the pressure plate (Fig. 73). 


. The pressure plate should be held 


downward as the clearance is 
checked. The clearance should be 
0.050 to 0.071 inch. If the clearance 
is not within specifications, selective 
thickness snap rings are available in 
these thicknesses, 0.050-0.054, 
0.064-0.068, 0.078-0.082 and 0.092- 
0.096 inch. Install the correct size 
snap ring and recheck the clearance. 


FORWARD CLUTCH 


Disassembly 


Remove the clutch pressure plate 
retaining snap ring (Fig. 74). 
Remove the pressure plate, and the 
drive and driven clutch plates from 
the clutch hub (Fig. 75). 

Remove the disc spring retaining 


snap ring (Fig. 76). 


Apply air pressure at the clutch 
piston pressure hole (Fig. 77) to 
remove the piston from the clutch 
hub. 

Remove the clutch piston outer seal 
and the inner seal from the clutch 
hub (Fig. 75). 


THRUST WASHER NO. 3 


FORWARD 
CLUTCH CYLINDER 


FIG. 44 Number 3 Thrust Washer 
Location 


FORWARD CLUTCH HUB 
AND RING GEAR 


FIG. 45 


Assembly 
1. 


Install new clutch piston seals on the 
clutch piston and drum. Lubricate 
the seals with clean transmission 
fluid. 

Install the clutch piston into the 
clutch hub. Install the disc spring 
and retaining snap ring (Fig. 76). 
Install the lower pressure plate with 
the flat side up and the radius side 
downward. Install one non-metallic 
clutch plate and alternately install 
the drive and driven plates. Before 
installing new composition clutch 
plates, soak them in transmission 
fluid for fifteen minutes. The last 
plate installed will be the upper 
pressure plate. Refer to the 
Specification Section for the correct 
number of clutch plates for the 
applicable model transmission. 


FORWARD 
CLUTCH 


REVERSE—HIGH CLUTCH 


D1915-A 


Installing Forward Clutch 
Hub and Ring Gear 
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17-05-21 


FRONT 
PLANET 
CARRIER 


01916-А 


FIG. 46 Number 4 Thrust Washer 
Location 


4. Install the pressure plate retaining 
snap ring (Fig. 74). Make sure the 
snap ring is fully seated in the ring 
groove of the clutch hub. 

5. With a feeler gauge, check the 
clearance between the snap ring and 
the pressure plate (Fig. 78). 
Downward pressure on the plate 
should be used when making this 
check. The clearance should be 
0.025-0.050 inch. 

6. If the clearance is not within 
specifications, selective snap rings 
are available in these thicknesses: 
0.050-0.054, 0.064-0.068, 0.078- 
0.082 апа 0.092-0.096 inch. Insert 
the correct size snap ring апа 
recheck the clearance. 


FORWARD CLUTCH HUB AND 
RING GEAR 


Disassembly 
1. Remove the forward clutch hub 
retaining snap ring (Fig. 79). 


FRONT PLANET 


FORWARD } FEUER: 
CARRIER HUB 


4 GEAR 


FORWARD 
CLUTCH 


REVERSE—HIGH CLUTCH 
D1917-A 


FIG. 47 Installing Front Planet 
Carrier 


2. Remove the forward clutch hub 
from the ring gear. 

3. Press the bushing from the clutch 
hub as shown in Fig. 80. 

Assembly 

1. Install a new bushing into the clutch 
hub as shown in Fig. 80. 

2. Install the forward clutch hub in the 
ring gear. Make sure the hub is 
bottomed in the groove of the ring 
gear. 


INPUT SHELL 
AND SUN GEAR 


^. REVERSE—HIGH 


DRIVE LUG CLUTCH 
ENGAGEMENT 
D1918-A 
FIG. 48 Installing Input Shell and 


sun Gear 


3. Install the front clutch hub retaining 
snap ring. Make sure the snap ring is 
fully seated in the snap ring groove 
of the ring gear. 


INPUT SHELL AND SUN GEAR 


Disassembly 
1. Remove the external snap ring from 
the sun gear (Fig. 81). 
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FIG. 49 Control Valve Body and screen Attaching Screws 
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D 2073-B 


FIG. 50 Upper and Lower Valve Bodies Disassembled 


2. Remove thrust washer No. 5 from 
the input shell and sun gear (Fig. 
82). 

3. From inside the input shell, remove 
the sun gear. Remove the internal 
snap ring from the sun gear. 

4. If the sun gear bushings are to be 
replaced, use the tool shown in Fig. 
83 and press both bushings though 
the gear. 

Assembly 

1. Pressa new bushing into each end of 
the sun gear with the tool shown in 
Fig. 83. 

2. Install the internal snap ring of the 
sun gear. Install the sun gear in the 
input shell. 

3. Install thrust washer No. 5 on the 
sun gear and input shell (Fig. 82). 

4. Install the external snap ring on the 
sun gear (Fig. 81). 
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LOWER VALVE BODY 


REVERSE RING GEAR AND HUB 


Disassembly 

1. Remove the hub retaining snap ring 
from the reverse ring gear. 

2. Remove the hub from the reverse 
ring gear (Fig. 84). 

Assembly 

1. Install the hub in the reverse ring 
gear. Make sure the hub is fully 
seated in the groove of the ring gear. 

2. Install the snap ring in the reverse 
ring gear. Make sure the snap ring is 
fully seated in the snap ring groove 
of the ring gear. 
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SHUTTLE VALVE 


SEPARATOR SERVO CHECK 
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FIG. 51 Separating Upper and Lower Valve Bodies 
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LOW-REVERSE BRAKE DRUM 
BUSHING REMOVAL AND 


INSTALLATION 


1. Replace the low-reverse brake drum 
bushing if it is worn or damaged. To 
remove the bushing, use the cape 
chisel and cut along the bushing seal 
until the chisel breaks through the 
bushing wall. Pry the loose ends of 
the bushing up with an awl and 
remove the bushing. 


2. Install a new bushing with the tool 


shown in Fig. 85. 


C4 AUTOMATIC TRANSMISSION 17-05-23 


17-05-23 
Т Y Y T T 
P LE 
í © ) | 
2-3 SHIFT =S 
VALVE : 
1-2 SHIFT Я 
VAL VE 2 
D-2 VALVE TRANSITION 
HI (ü - — VALVE 
RETAINER | 


ee 2-3 BACK-OUT VALVE 


PIN = a 
t THROTTLE MODULATOR 
VALVE 


vip 


ШИ 


CUT-BACK 
INTERMEDIA TE : VALVE 
SERVO ACCUMULATOR = : 

VALVE 7 x 


RETAINER PIN 
LOW SERVO 
THROTTLE MODULA TOR 
BOOSTER VALVE PLUG VALVE 
| RETAINER 
| PLUG 
mmm stoma] 2 | X. RETAINER 
= w ee > 
` 
a: 1 
DOWNSHIF T MANUAL 
VALVE VALVE 
MAIN OIL 
PRESSURE 
REGULATOR 
NAE ——  — LINE COASTING 


BOOST VALVE 


Q 
ym 


ағ MAIN OIL 
4 PRESSURE 
BOOSTER 

VALVE 


PIN 


же — ən SLEEVE 


i a 


£3 
те 


0 2075-С 


FIG. 52 Upper Valve Body Disassembled 
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FIG. 53 Intermediate Servo Disassembled 
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FIG. 60 Removing or Installing 
Parking Pawl Link Seal 
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FIG. 62 Installing Manual Lever 
Seal 
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FIG. 70 Reverse-High Clutch Disassembled—Typical 
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SPECIFICATIONS 


APPROXIMATE REFILL CAPACITIES — C4 TRANSMISSION 


Model Measure Measure 


CHECKS AND ADJUSTMENTS — C4 TRANSMISSION 


Transmission End Play 0.008-0.042 inch (Selective Thrust Washers Available 
Turbine and Stator End Play New or Rebuilt 0.023 Max, — Used 0.040 Max. 


Intermediate Band Adjustment Remove and discard lock nut. Adjust screw 10 10 11-165 torque, then back off 1-3/4 
turns. Install new lock nut and torque to specification, 

Low Reverse Band Adjustment Remove and discard lock nut. Adjust screw to 10 ft-Ibs torque, then back off 3 turns, 
Install new lock nut and torque to specification. 


Forward High Clutch Pressure Plate to Snap Ring Clearance 0.025-0.050 
Reverse High Clutch Pressure Plate to Snap Ring Clearance 0.050-0.071 


Selective Snap Ring Thickness 0.050-0.054, 0.064-0.068, 0.078-0.082, 0.092-0.096 


CLUTCH PLATES — C4 TRANSMISSION 


Internal Free Pack External External Free Pack 
Transmission External Spline Clearance Spline Spline Clearance 
Madel Spline (Comp.) (Inches) (Steel) (Comp.) (Inches) 


SELECTIVE TRUST WASHERS — C4 TRANSMISSION 


Thrust Washer No. 1 
Washer Оп Washer Washer 
0.053-0.0575 [| U. R |2 мола 2 
Natural (White) 
EIE | 
Spacer 0032005 D 


(D This is a selective spacer. The spacer must be installed next to the stator support to obtain correct end play. 


TORQUE LIMITS — C4 TRANSMISSION 


Converter to Flywheel 23.28 |Pressure Gauge Tap 9.15 | Lower to Upper Valve Body 
Converter Hsg. to Trans. Case 2840 | Band adj. Screw Locknut to Case | 3545 |RemforcementPlate to Body 14055 | 
Yoke 10 бири Shaft (60120 [Sereen and Lower to Upper Valve Body [2055 
1320 


Oil Pan to Case 12-16 | Converter Drain Plug 20-30 |Neutral Switch to Column 
12-20 | Manual Valve Inner Lever to Shaft Separator Plate to Lower Valve Body | 4055 | 

Stator Support to Pump 1220 | Downshift Lever to Shaft Control Assy. to Case 
inmediate Servo Cover o Ca 80120 
Diaphragm Assy, to Case 15-23 | Transmission to Engine 


Extension Assy. to Trans. Case 


Engine to Transmission 2333 (Т.Н.5. Switch to Case | 48 [Oi Tube Connector E 
2221. ETranster Case to Transmission 2130 | End Plates to Body 20-35 


SPECIAL SERVICE TOOLS — C4 TRANSMISSION 

Description Description 
Т50Т-100-А Impact Hammer T61L-7657-A or B 
T58L-101-A Puller Attachment T57P-7697-A 
TOOL-1175-AB Oil Seal Remover (Head) Т57Р-7697-8 Transmission Extension Housing Bushing Replacer 
TOOL-4201-C Diff, Backlash & Runout Ga. T59P-77067 Dial Indicator Support Fixture 

T57L-500-A Trans. Holding Fixture TOO! -77288 Control Shaft Seal Replacer 

T65E-6000-5 Engine Support Bar T71P-77370-D Band Adjustment Socket 


Transmission Extension Housing Bushing Replacer 
Transmission Extension Housing Oil Seal Remover 


Т001-7000-00 Air Nozzle Rubber Тір Assy T71P-77370-H Front Band Adjust. Torque Wrench 
T66L-7003-B Auto. Trans. Bushing Kit- Remover and Replacer 1001-77530-А Clutch Assy. Fixture 

T70P-70043 Stator Support Bushing Installer T65L-77515-A Auto. Trans. Clutch Spring Compr. 
T64£-7052-A Transmission Ext. Hsg. 011 SI. Repl. T57L-77820-A Auto. Trans. 400 Lb. Pressure Ga. 
T65P-7B456 Clutch Race to Case Holts Socket 163L-77837-A Front Pump Seal Replacer 
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PART 17-10 C6 Automatic Transmission 


Applies to F-100, F-250, F-350 and B-600-700 and F-600 Only 


COMPONENT INDEX Page 


CONTROL VALVE BODY 
Cleaning and Inspection 
Disassembly and Assembly 
Removal and Installation 

DESCRIPTION 

DOWNSHIFT LINKAGE 
Disassembly and Assembly 

EXTENSION HOUSING BEARING 
Cleaning and Inspection 
Removal and Installation 

EXTENSION HOUSING BUSHING 
Removal and Installation 

EXTENSION HOUSING REAR SEAL 
Removal and Installation 

FORWARD CLUTCH 
Cleaning and Inspection 
Disassembly and Assembly 

FRONT PUMP 
Cleaning and Inspection 
Disassembly and Assembly 

GOVERNOR 


Cleaning and Inspection 
Disassemb!y and Assembly 


Removal and Installation 
INPUT SHELL AND SUN GEAR 
Disassembly and Assembly 


DESCRIPTION 


Figure 1 shows the location of the 
converter, front pump, clutches, gear 
train and most of the internal parts used 
in the C6 transmission. The 
identification tag (Fig. 2), attached to 
the intermediate servo lower front cover 
bolt, includes the model prefix, suffix 
and serial number. The first line on the 
tag shows the transmission model prefix 


Adjustment 


and suffix. A number appearing after 
the suffix (Fig. 2) indicates that the 
internal parts in the transmission have 
been changed after initial production 
start-up. For example, a PGB-AK 
model transmission that has been 
changed internally would read PGB- 
AKI. Both transmissions are basically 
the same, but some service parts in the 


COMPONENT INDEX 


INTERMEDIATE BAND 
INTERMEDIATE SERVO 

Cleaning and Inspection ............ 

Disassembly and Assembly .......... 

Removal and Installation............ 
LOW-REVERSE CLUTCH PISTON 

Disassembly and Assembly .......... 
MANUAL LINKAGE 

Disassembly and Assembly .......... 
ONE-WAY CLUTCH 

Cleaning and Inspection ............ 

Disassembly and Assembly .......... 
OUTPUT SHAFT HUB AND RING GEAR 

Disassembly and Assembly .......... 
PARKING PAWL LINKAGE 

Disassembly and Assembly .......... 
REVERSE-HIGH CLUTCH 

Cleaning and Inspection ............ 

Disassembly and Assembly .......... 
SERVO APPLY LEVER 

Disassembly and Assembly .......... 
SPECIFICATIONS 
TRANSMISSION (Complete) 

Disassembly and Assembly .......... 


Removal and Installation ........... 


РОВ-АК! transmission are slightly 
different than the PGB-AK 
transmission. Therefore, it is important 
that the codes on the transmission 
identification tag be checked when 
ordering parts or making inquiries about 
the transmission. 

The C6 transmission is a three speed 
unit capable of providing automatic 
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FIG. 1 Сб Automatic Transmission—Sectional 


upshifts and downshifts through the TRANSMISSION NUMBER INDICATING 
three forward gear ratios, and also MODEL INTERNAL CHANGE 
capable of providing manual selection of } ey š 
first and second gears. The hydraulic 
control system schematic is shown in 
Figure 3. The converter housing and the 
fixed splines which engage the splined 
OD of the low-reverse clutch steel 
plates, are both cast integrally into the 
case. 

Only one (intermediate) band is used 
in the Сб transmission. This along with 


the forward clutch is used to obtain SERIAL NUMBER D1925-C 
intermediate gear. 
The only adjustment on the FIG. 2 Identification Tag 


transmission proper is the intermediate 
band. 
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FIG. 3 Hydraulic Control System 
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ADJUSTMENTS 


To prevent damage to the 


transmission and to assure proper band 
adjustment, it is essential that the tools 
and procedures described below are 
used whenever the band is adjusted. 


INTERMEDIATE BAND 
ADJUSTMENT 


1. 


2, 


Raise the vehicle on а hoist or jack 
stands. 

Clean all the dirt from the band 
adjusting screw area. Remove and 
discard the locknut. 

Install a new locknut and tighten the 
adjusting screw to 10 ft-lbs torque 
(Fig. 4). 


Тоо!-Т71Р-77370-Н 


01597-В 


FIG. 4 Adiusting Intermediate Band 


Back off the adjusting screw exactly 
1 1/2 turns. 

Hold the adjusting screw from 
turning and torque the locknut to 
specification. 

Lower the vehicle. 


REMOVAL AND INSTALLATION 


TRANSMISSION 


F-100, F-250 AND F-350 


Removal 


1. 


2. 


3: 


Drive the vehicle on a hoist, but do 
not raise at this time. 

Remove the two upper converter 
housing-to-engine bolts. 

Remove the bolt securing the fluid 
filler tube to the engine cylinder 
head. 

Raise the vehicle on a hoist or 
stands. 

Place the drain pan under the 
transmission fluid pan. Starting at 
the rear of the pan and working 
toward the front, loosen the 
attaching bolts and allow the fluid to 
drain. Finally remove all of the pan 
attaching bolts except two at the 
front, to allow the fluid to further 
drain. After the fluid has drained, 
install two bolts on the rear side of 
the pan to temporarily hold it in 
place. 

Remove the converter drain plug 
access cover from the lower end of 
the converter housing. 

Remove the converter-to-flywheel 
attaching nuts. Place a wrench on 
the crankshaft pulley attaching bolt 
to turn the converter to gain access 
to the nuts. 

With the wrench on the crankshaft 
pulley attaching bolt, turn the 
converter to gain access to the 
converter drain plug. Then, remove 
the plug. Place a drain pan under the 
converter to catch the fluid. After 


15. 


16. 


20. 


21. 


the fluid has been drained from the 
converter, reinstall the plug. 


Disconnect the crankshaft. 


. Disconnect the speedometer cable 


from the bearing retainer. 


. Disconnect the throttle and manual 


linkage rods from the levers at the 
transmission. 


. Disconnect the oil cooler lines from 


the transmission. 


. Remove the vacuum hoses from the 


vacuum unit. Remove the vacuum 
line retaining clips. 


. Disconnect the cable from the 


terminal on the starter motor. 
Remove the three attaching bolts 
and remove the starter motor. 
Remove the two engine rear support 
crossmember-to-frame attaching 
bolts. 

Remove the two engine rear 
support-to-extension housing 
attaching bolts. 


. Remove the eight bolts securing the 


No. 2 crossmember to the frame side 
rails. 


.Raise the transmission with a 


transmission jack and remove both 
crossmembers. 


. Secure the transmission to the jack 


with the safety chain. 

Remove the remaining converter 
housing-to-engine attaching bolts. 
Move the transmission away from 
the engine. Lower the transmission 
and remove it from under the 
vehicle. 


Installation 


1. 


Torque the converter drain plug to 
specification. 


Position the converter to the 
transmission making sure the 
converter drive flats are fully 
engaged in the pump gear. 

With the converter properly 
installed, place the transmission on 
the jack. Secure the transmission to 
the jack with the chain. 

Rotate the converter so that the 
studs and drain plug are in 
alignment with their holes in the 
flywheel. 

With the transmission mounted on a 
transmission jack, move the 
converter and transmission 
assembly forward into position, 
using care not to damage the 
flywheel and the converter pilot. The 
converter must rest squarely against 
the flywheel. This indicates that the 
converter pilot is not binding in the 
engine crankshaft. 

Install and torque the converter 

housing-to-engine attaching bolts to 
specification. 

Remove the transmission jack safety 
chain from around the transmission. 
Position the No. 2 crossmember to 
the frame side rails. Install and 
torque the attaching bolts to 
specifications. 

Position the engine rear support 
crossmember to the frame side rails. 

Install the rear support to extension 

housing mounting bolts and torque 
the bolts to specification. 


. Lower the transmission and remove 


the jack. 


. Secure the engine rear support 


crossmember to the frame side rails 
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12. 


13. 


17. 


18. 


19. 


20. 
21. 
22. 


23. 


24. 


with the attaching bolts and torque 
them to specification. 

Connect the vacuum lines to the 
vacuum diaphragm making sure 
that the lines are in the retaining 
clips. 

Connect the oil cooler lines to the 
transmission. 


. Connect the throttle and manual 


linkage rods to their respective 
levers on the transmission. 


. Connect the speedometer cable to 


the bearing retainer. 


. Secure the starter motor in place 


with the attaching bolts. Connect 
the cable to the terminal on the 
starter. 

Install a new O-ring on the lower 
end of the transmission filler tube 
and insert the tube in the case. 
Secure the converter-to-flywheel 
attaching nuts and torque them to 
specification. 

Install the converter housing dust 
shield and secure it with the 
attaching bolts. 

Connect the drive shaft. 

Adjust the shift linkage. 

Lower the vehicle. Then install the 
two upper converter housing-to- 
engine bolts and torque them to 
specification. 

Position the transmission fluid filler 
tube to the cylinder head and secure 
with the attaching bolt. 

Fill the transmission to the correct 
level with the specified lubricant. 


B-600-700 AND F-600 
Removal 


l. 


From inside the vehicle, remove the 
six floor covering moulding 
retaining screws from the left side of 
the vehicle and remove the 
moulding. Position the floor 
covering out of the way. 

Remove the three body bolt cover 
retaining screws and remove the 
cover. Remove the body bolt and 
nut. 

Remove the two rear body bolt 
covers and loosen the body bolts 
substantially. 

Raise the left side of the body with 
a jack and place a 1 5/8 inch piece 
of wood between the frame and body 
mounting surfaces. Lower the jack. 
Connect a remote control starter 
button to the solenoid. 

Remove the rear  support-to- 
crossmember bolts and nuts. 

With a transmission jack positioned 
at the rear of the engine, raise the 
engine and transmission high 


10. 


11. 


12. 


13. 


18. 


19. 


20. 


21 


22. 


23. 


24. 


enough to remove the геаг supports. 
Place a drain pan under the 
transmission fluid pan. Starting at 
the rear of the pan and working 
toward the front, loosen the 
attaching bolts and allow the fluid to 
drain. Finally remove all of the pan 
attaching bolts except two at the 
front, to allow the fluid to further 
drain. After the fluid has drained, 
install two bolts on the rear side of 
the pan to temporarily hold it in 
place. 

Remove the converter drain plug 
access cover bolts from the lower 
end of the converter housing. 
Remove the converter-to-flywheel 
attaching nuts. Crank the engine to 
turn the converter to gain access to 
the nuts. 

Crank the engine to gain access to 
the converter drain plug. Then, 
remove the plug. Place a drain pan 
under the converter to catch the 
fluid. After the fluid has been 
drained from the converter, reinstall 
the plug. 

Disconnect the starter cable from 
the starter. Remove the three starter 
retaining bolts and remove the 
starter from the vehicle. 
Disconnect the drive shaft at the 
transmission and position it out of 
the way. 


. Disconnect the speedometer cable. 
. Disconnect the parking brake 


linkage. 


. Disconnect the shift cable from the 


manual lever at the transmission. 


. Remove the two bolts that secure 


the shift cable bracket to the 
converter housing and position the 
cable and bracket out of the way. 
Disconnect the downshift rod from 
the transmission downshift lever. 
Disconnect the vacuum hoses from 
the vacuum diaphragm at the rear of 
the transmission. Remove the 
vacuum lines from the retaining 
clips at the transmission. 
Disconnect the oil cooler lines from 
the transmission case. 


. Remove the bolt that secures the 


transmission filler tube to the 
cylinder block. Lift the filler tube 
and dipstick from the transmission. 
Position a transmission jack under 
the transmission and secure the 
transmission to the jack with safety 
chain. 

Remove the converter housing-to- 
engine attaching bolts. 

Move the transmission assembly 
away from the engine. Tilt the 
assembly forward, and with the jack, 


25. 


guide it over the crossmember. 
Lower the transmission and remove 
it from the vehicle. 

Remove the converter and mount 
the transmission in a holding fixture. 


Installation 


1. 


2. 


10. 


Torque the converter drain plug to 
specification. 

Position the converter to the 
transmission making sure the 
converter drive flats are fully 
engaged in the pump gear. 

With the converter properly 
installed, place the transmission on 
the jack. Secure the transmission to 
the Jack with safety chain. 

Rotate the converter so that the 
studs and drain plug are in 
alignment with their holes in the 
flywheel. 

With the transmission mounted on 
the transmission jack, raise the 
transmission and position it over the 
crossmember to the engine. Be 
careful not to damage the flywheel 
and converter pilot. The converter 
must rest squarely against the 
flywheel. This indicates that the 
converter pilot is not binding in the 
engine crankshaft. 

Install the converter housing-to- 
engine attaching bolts. Torque the 
bolts to specification. Remove the 
safety chain from the transmission. 
Raise the engine and transmission 
and install the rear supports. With 
the supports in place, lower the 
assembly and install and torque the 
rear support-to-crossmember bolts 
and nuts. 

Lower the jack and remove it from 
under the vehicle. 

Install a new O-ring on the lower 
end of the transmission filler tube. 
Insert the tube in the transmission 
case and secure the tube to the 
engine with the attaching bolt. 
Connect the vacuum lines to the 
vacuum diaphragm making sure 
that the lines are secured in the 
retaining clips. 


. Connect the oil cooler lines to the 


transmission case. 


. Connect the downshift rod to the 


lever on the transmission. 


. Position the shift cable bracket to 


the converter housing and install the 
attaching bolts. 


. Connect the shift cable to the 


manual lever at the transmission. 


. Connect the speedometer cable. 

. Connect the parking brake linkage. 
. Install the drive shaft. 

. Position the starter to the converter 


housing and secure it with the 
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19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


attaching bolts. Connect the starter 
cable to the starter. 

Install the torque converter-to- 
flywheel attaching nuts and torque 
them to specification. 

Install the converter drain plug 
access cover. Torque the bolts to 
specification. 

Disconnect the remote control 
starter button. 

Using a jack, raise the left side of the 
body and remove the wood block 
previously installed. Lower the body 
to the frame and install the body bolt 
and nut. Position the cover over the 
body bolt and install the three 
attaching screws. 

Tighten the two rear body bolts and 
nuts. Install the body bolt covers. 
Reposition the floor covering. Install 
the moulding and secure with the six 
attaching screws. 

Fill the transmission to the correct 
level with the specified fluid. 
Adjust the transmission control 
linkage as required. 

Check the transmission, converter 
assembly and oil cooler lines for 
leaks. 


CONTROL VALVE BODY 


Removal 


l. 


2. 


Raise the vehicle on a hoist or jack 
stands. 

Place a drain pan under the 
transmission and loosen the bolts to 
drain the fluid from the 
transmission. 

Remove the transmission pan 
attaching bolts from both sides and 
the rear to allow the fluid to drain 
further. Finally, remove the 
remainder of the attaching bolts. 
Remove the pan and gasket. 
Remove and discard the nylon 
shipping plug from the filler tube 
hole. This plug is used to retain 
transmission fluid within the 
transmission during shipment and 
should be discarded when the oil pan 
is removed. 

Remove the valve body attaching 
bolts and remove the valve body 
from the case. 


Installation 


1. 


Position the valve body to the case 
making sure that the selector and 
downshift levers are engaged, then 
install and torque the attaching bolts 
to specification. 

Clean the transmission pan and 
gasket surfaces thoroughly. 

Using a new pan gasket, secure the 
pan to the transmission case and 
torque the attaching bolts to 
specification. 


TRANSMISSION 
CASE 


SPRING 
7D028 


FIG. 5 Servo Disassembled 


4. Lower the vehicle and fill the 


transmission to the correct level 
with the specified fluid. 


INTERMEDIATE SERVO 


Removal 


l. 


2. 


Raise the vehicle on a hoist or jack 
stands. 

Remove the bolt that secures the 
engine rear support to the 
crossmember. 

Remove the two crossmember-to- 
frame attaching bolts. 

Raise the transmission high enough 
to remove the weight from the 
crossmember and remove the 
crossmember. 

Disconnect the muffler inlet pipe 
from the exhaust manifolds and 
allow the pipe to hang. 

Place a drain pan under the servo. 
Remove the bolts that attach the 
servo cover to the transmission case. 
Remove the cover, piston, spring 
and gasket from the case, screwing 
the band adjusting screw inward as 
the piston is removed. This insures 
that there will be enough tension on 
the band to keep the struts properly 
engaged in the band end notches 
while the piston is removed. 


Seal Removal and Installation 


l. 


Apply air pressure to the port in the 
servo cover to remove the piston and 
rod. 

Remove the seals from the piston 
(Fig. 5). 

Remove the seal from the cover. 
Dip the new seals in transmission 
fluid. 

Install the new seals on the piston 
and cover. 

Coat two new gaskets with 
petroleum jelly and install the 
gaskets on the cover. 


SEAL /D024 


SEAL /D025 


COVER - 70027 


SEAI 
10024 


GASKET 
70026 


D 1599-С 


7. Dip the piston іп transmission fluid 
and install it in the cover. 


Installation 

1. Position a new gasket on the servo 
cover. 

2. Position the servo spring on the 
piston rod. 


3. Insert the servo piston stem in the 
case. Secure the cover with the 
attaching bolts, taking care to back 
off the band adjusting screw as the 
cover bolts are tightened. Make sure 
that the service identification tag is 
in place. 

4. Connect the muffler inlet pipe to the 
exhaust manifolds. 

5. Raise the transmission high enough 
to install the crossmember. Secure 
the crossmember to the rear support 
with the attaching bolt. Lower the 
transmission as required to install 
the crossmember to frame attaching 
bolts. Torque the attaching bolts to 
specifications. 

6. Remove the transmission jack. 

7. Adjust the band as detailed in 
Adjustments. 

8. Lower the vehicle and replenish the 
fluid as required. 


EXTENSION HOUSING BEARING 
OR BUSHING AND REAR SEAL 


F-100-250-350 


Removal 

1. Raise the vehicle and disconnect the 
the drive shaft at the transmission. 

2. When only the rear seal needs 
replacing, carefully remove it with a 
tapered chisel or the tools shown in 
Fig. 6. Remove the bushing as 
shown in Fig. 7. Use the bushing 
remover carefully so that the spline 
seal is not damaged. 
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Installation 


1. 


2. 


When installing a new bushing use 
the special tool shown in Fig. 8. 
Before installing a new seal, inspect 
the sealing surface of the universal 
joint yoke for scores. If scores are 
found, replace the yoke. 

Inspect the counterbore of the 
housing for burrs and if present, 
remove with crocus cloth. 

Install the seal into the housing with 
the tool shown in Fig. 9. The seal 
should be firmly seated in the bore. 
Coat the inside diameter of the fiber 
portion of the seal with С1А7- 
19590-B lubricant. 

Coat the front universal joint spline 
with C1AZ-19590-B lubricant апа 
install the drive shaft. 


B-600-700 AND F-600 
Removal 


1. 


9, 


Raise the vehicle and disconnect the 
drive shaft. If a parking brake drum 
is mounted on the transmission, 
remove the drum. Remove the 
transmission output shaft yoke 
attaching nut and yoke. 

Remove the five bolts securing the 
bearing retainer to the extension 
housing and remove the retainer. 
Remove the seal from the retainer. 
To remove the output shaft bearing 
from the extension housing, remove 
the bearing retaining snap ring. 
Using a suitable puller, remove the 
bearing from the extension housing. 


Installation 


l. 


Using a suitable tool, install a new 
bearing in the extension housing. 
Install the bearing retaining snap 
ring. 

Using a suitable tool, install a new 
seal in the bearing retainer. 
Position a new bearing retainer-to- 
extension housing gasket on the 
extension housing. 

Position the bearing retainer to the 
extension housing and install the 
attaching bolts. Install the brake 
drum, if so equipped. 

Install the output shaft yoke and 
retaining nut. torque the attaching 
nut to specification. 

Connect the drive shaft and lower 
the vehicle. 


EXTENSION HOUSING 


F-100-250-350 


Removal 


1: 


2. 


Raise the vehicle on a hoist or 
stands. 

Disconnect the drive shaft from the 
rear axle flange and remove it from 
the transmission. 

Disconnect the speedometer cable 
from the extension housing. 
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FIG. 6 Removing Extension Housing Seal 
4. 


9; 


Tool— 1175-АВ 


Tool—T50T-100-A 


Remove the engine rear support-to- 
extension housing attaching bolts. 
Place a jack under the transmission 
and raise it just enough to remove 
the weight from the engine rear 
support. 

Remove the bolt that secures the 
engine rear support to the 
crossmember and remove the 
support. 

Place a drain pan under the rear of 
the transmission case. 

Lower the transmission and remove 
the extension housing attaching 
bolts. Slide the extension housing off 
the output shaft and allow the fluid 
to drain. 


Installation 


1. 


Clean the mounting surface on the 
transmission and on the extension 
housing. Position a new gasket on 
the transmission. 

Hold the extension housing in place 
and secure it with the attaching 
bolts. 

Raise the transmission high enough 
to position the engine rear support 
on the crossmember. 

Secure the support to the 
crossmember with the attaching bolt 
and nut. Torque the bolt to 
specification. 

Lower the transmission and remove 
the jack. Install and torque the 
engine rear support-to-extension 
housing attaching bolts to 
specification. 

Secure the speedometer cable to the 
extension housing with the attaching 
bolt. 

Install the drive shaft. 

Fill the transmission to the correct 
level with the specified fluid. 


B-600-700 AND F-600 


Removal 


É 


2; 


Raise the vehicle оп а hoist ог jack 
stands. 

Disconnect the drive shaft at the 
transmission output shaft yoke and 
position it out of the way. If a 
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Tool- T 57 P-7697- А 


D1600-A 


FIG. 7 Removing Extension 
Housing Bushing 


Tool- T 57 P-7697- B. 


BUSHING 


D1601-A 


FIG. 8 


Installing Extension Housing 
Bushing 


Tool-T61L-7657-B 


D1602-A 


FIG. 9 


Installing Extension Housing 
Seal 
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parking brake drum is mounted on 
the transmission, remove the drum. 

3. Disconnect the speedometer cable 
from the extension housing bearing 
retainer. 

4. Remove the engine rear support-to- 
extension housing attaching bolts. 

5. Place a jack under the transmission 
and raise it just enough to remove 
the weight from the engine rear 
support. 

6. Remove the bolt that secures the 
engine rear support to the 
crossmember and remove the 
support. 

7. Place a drain pan under the rear of 
the transmission case. 

8. Remove the transmission output 
shaft yoke attaching nut and yoke. 

9. Remove the rear bearing retainer-to- 
extension housing bolts and remove 
the retainer. 

10. Remove the rear bearing retaining 
snap ring and remove the rear 
bearing from the extension housing. 

11. Remove the extension housing-to- 
case attaching bolts and slide the 
extension housing off the output 
shaft. 

Installation 

1. Clean the mounting surface on the 
transmission and on the extension 
housing. Position a new gasket on 
the transmission. 

2. Hold the extension housing in place 
and secure it with the attaching 
bolts. 


555, SPACER 
аз D1598-A 


FIG. 10 Governor Installed 


Install the bearing in the extension 
housing with Tool T53T-7065-B. 
Install the bearing retaining snap 
ring. 

Position a new bearing retainer-to- 
extension housing gasket on the 
extension housing. 

Position the bearing retainer to the 
extension housing and install the 
attaching bolts. Install the brake 
drum, if so equipped. 

Install the output shaft yoke and 
retaining nut. Torque the attaching 
nut to specification. 

Raise the transmission high enough 


to position the engine rear support 
on the crossmember. 

8. Secure the support to the 
crossmember with the attaching bolt 
and nut. Torque the bolt to 
specification. 

9. Lower the transmission and remove 
the jack. Install and torque the 
engine rear support-to-extension 
housing attaching bolts to 
specification. 

10. Connect the speedometer cable to 
the bearing retainer. 

11. Install the drive shaft. 

12. Lower the vehicle and fill the 
transmission to the correct level 
with the specified fluid. 


GOVERNOR 


Removal 

1. Remove the extension housing as 
outlined in this section of the 
manual. 

2. Remove the governor housing-to- 
flange attaching bolts (Fig. 10). 

3. Remove the governor from the 
flange. 

4. Refer to Disassembly and Assembly 
of this Part for governor repair 
operations. 

Installation 

1. Secure the governor (Fig. 10) to the 
distributor flange with the attaching 
bolts. Torque the bolts to 
specification. 

2. Reinstall the extension housing. 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 

During the repair of the 
subassemblies, certain general 
instructions which apply to all units of 
the transmission must be followed. 
Following these instructions will avoid 
unnecessary repetition. 

All transmission parts must be 
handled carefully to avoid nicking or 
burring the bearing or mating surfaces. 

Lubricate all internal parts of the 
transmission with clean automatic 
transmission fluid before assembling 
them. 

Do not use any other lubricants 
except on gaskets and thrust washers. 
These may be coated with vaseline to 
facilitate assembly. Always use new 
gaskets and seals when assembling a 
transmission. 

Tighten all bolts and screws to the 
recommended torque as outlined in the 
Specification Section. 


Disassembly 


1. 


2. 


3. 


Mount the transmission іп holding 
fixture T64L-6001-A. 

Remove the 17 fluid pan attaching 
bolts. Remove the pan and gasket. 

Remove the 8 valve body attaching 
bolts (Fig. 11). Lift the valve body 
from the transmission case. 

Attach a dial indicator to the front 
pump as shown in Fig. 12. Install 
Tool T61L-7657-B in the extension 
housing to center the shaft. 

Pry the gear train to the rear of the 
case and at the same time, press the 
input shaft inward until it bottoms 
(Fig. 12). Set the dial indicator to 
read zero. 

Pry the gear train forward (Fig. 12) 
and note the amount of gear train 
end play on the dial indicator. 
Record the end play to facilitate 
assembling the transmission. 
Remove the dial indicator from the 


pump and the tool from the 
extension housing. 


7. Remove the vacuum diaphragm, rod 


and the primary throttle valve from 
the case. Slip the input shaft out of 
the front pump. 


8. Remove the front pump attaching 


bolts. Pry the gear train forward as 
shown in Fig. 13 to remove the 


pump. 


9. Loosen the band adjustment screw 


and remove the two struts. 

10. Rotate the band 90 degrees 
counterclockwise to align the ends 
with the slot in the case (Fig. 14). 
Slide the band off the reverse-high 
clutch drum. 

11. Remove the forward part of the gear 
train as an assembly as shown in Fig. 
15. 

12. Remove the large snap ring that 
secures the reverse planet carrier in 
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13. 


14. 


15. 


16. 


17. 


18. 


the low-reverse clutch hub. Lift the 
planet carrier from the drum. 
Remove the snap ring (Fig. 16) that 
secures the reverse ring gear and hub 
on the output shaft. Slide the ring 
gear and hub off the shaft. 

Rotate the low-reverse clutch hub in 
a clockwise direction and at the 
same time, withdraw it from the 
case. 

Remove the reverse clutch snap ring 
from the case, then remove the 
clutch discs, plates and pressure 
plate from the case. 

If a parking brake drum is mounted 
on the transmission, remove the 
drum. Remove the extension 
housing attaching bolts and vent 
tube from the case. Remove the 
extension housing and gasket. 

Slide the output shaft assembly from 
the transmission case. 

Remove the distributor sleeve 
attaching bolts and remove the 
sleeve, parking pawl gear and the 
thrust washer. 

If the thrust washer is staked in 


place, use a sharp chisel and cut off the 
metal from behind the thrust washer. Be 
sure to clean the rear of the case with air 
pressure or a suitable solvent to remove 
any metal particles. 


19. 


20. 


21. 


Compress the reverse clutch piston 
release spring with Tool T65L- 
77515-A (Fig. 17). Remove the snap 
ring. Remove the tool and the spring 
retainer. 

Remove the one-way clutch inner 
race attaching bolts from the rear of 
the case. Remove the inner race 
from inside of the case. 

Remove the reverse clutch piston 
from the case as shown in Fig. 18. 


Assembly 


1. 


2. 


Place the transmission case іп а 
holding fixture. 

Position the low-reverse clutch 
piston so that the check ball is in the 
6 o'clock position (toward bottom of 
case next to oil pan) and tap the 
piston into place in the case with a 
clean rubber hammer. 

Hold the one-way clutch inner race 
in position and install and torque the 
attaching bolts to specification. 
Install a low-reverse clutch return 
spring in each pocket in the clutch 
piston. Press the springs firmly into 
the piston to prevent them from 
falling out. 

Position the spring retainer over the 
springs and position the retainer 
snap ring in place on the one-way 
clutch inner race. 

Install the compressing tool shown 
in Fig. 17 and compress the springs 
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FIG. 11 Transmission With Pan Removed 
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FIG. 12 Checking Gear Train End Play 
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just enough to install the low-reverse 
clutch piston retainer snap ring. 
Install the snap ring, then remove 
the compressing tool. 

Place the transmission case on the 
bench with the front end facing 
downward. 

Position the parking gear thrust 
washer and the gear on the case (Fig. 
27).Do not restake the thrust 
washer. 


SLOT BAND ENDS D1607-A 


FIG. 14 Removing or Installing 
Band 


REVERSE- HIGH OUTPUT 


CLUTCH DRUM 


D1608-A 


FIG. 15 Removing or Installing 


Forward Part of Gear 
Train 
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10. Position the oil distributor and tubes 


11. 


in place on the rear of the case. 
Install and torque the attaching 
bolts to specification. 

Install the output shaft, and 
governor as an assembly. 


12. Place a new gasket on the rear of the 


13. 


transmission case. Position the 
extension housing on the case and 
install the attaching bolts. Torque 
the attaching bolts to specification. 
Install the brake drum, if so 
equipped. 

Place the case in the holding fixture. 


14. Align the low-reverse clutch hub 


and one-way clutch with the inner 
race at the rear of the case. Rotate 
the low-reverse clutch hub clockwise 
while applying pressure to seat it on 
the inner race. 


15. Install the low-reverse clutch plates, 


starting with a steel plate and 
following with friction and steel 
plates alternately. Retain them with 
vaseline. Refer to the Specifications 
Section for the number of plates 
required. If new composition plates 
are being used, soak them in clean 
transmission fluid for fifteen 


LOW- REVERSE 
CLUTCH DRUM 


OUTPUT SNAP 
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FIG. 17 Compressing Reverse Clutch Springs 


С. 16 Removing or Installing 
Reverse Ring 


Tool - 
51.-77515-А 


16. 


17. 


19. 


20. 


21. 


22; 
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minutes before installation. Install 
the pressure plate and the snap ring. 
Test the operation of the low-reverse 
clutch by applying air pressure at 
the clutch pressure apply hole in the 
case. 

Install the reverse planet ring gear 
thrust washer and the ring gear and 
hub assembly. Insert the snap ring іп 
the groove in the output shaft. 
Assemble the front and rear thrust 
washers onto the reverse planet 
assembly; retain with vaseline. 
Insert the assembly into the ring 
gear and install the snap ring. 


. Set the reverse-high clutch on the 


bench, with the front end facing 
down. Install the thrust washer on 
the rear end of the reverse-high 
clutch assembly. Retain the thrust 
washer with vaseline and insert the 
splined end of forward clutch into 
the open end of the reverse-high 
clutch so that the splines engage the 
direct clutch friction plates (Fig. 34). 
Install the thrust washer and retain 
it with vaseline, on the front end of 
the forward planet ring gear and 
hub. Insert the ring gear into the 
forward clutch. 

Install the thrust washer on the front 
end of the forward planet assembly. 
Retain the washer with vaseline and 
insert the assembly into the ring 
gear. Install the input shell and sun 
gear assembly. 

Install the reverse-high clutch, 
forward clutch, forward planet 
assembly and drive input shell and 
sun gear as an assembly into the 
transmission case. 

Insert the intermediate band into the 
case around the direct clutch 
cylinder. Install the struts and then 
tighten the band adjusting screw 
sufficiently to retain the band. 


SNAP RING 


LOW- REVERSE 
CLUTCH PISTON 


- 


Tool - T65L - 77515. 


RETAINER A 


D1610.B 
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23. 


24. 


Place a selective thickness bronze 
thrust washer on the rear shoulder 
of the stator support and retain it 
with vaseline. If the end play was not 
within specification when checked 
prior to disassembly, replace the 
washer with one of proper thickness. 
Refer to Specifications Section for 
selective thrust washer thicknesses. 
Lay a new gasket on the rear 
mounting face of the pump and 
position on the case being careful 
not to damage the large seal on the 
OD of the pump housing. Install six 
of the seven mounting bolts and 
torque them to specification. 
Adjust the intermediate band as 
detailed in Adjustments and install 
the input shaft with the long splined 
end inserted into the forward clutch 
assembly. 


AIR NOZZLE 


Тоо/- 7000- DD 


Жк En 
LOW- REVERSE CLUTCH 
APPLY PASSAGE 


р1611-А 


FIG. 18 Removing Low-Reverse 
Clutch Piston 


OIL SCREEN 


10-24 X 1 5/8 INCH 


OIL SCREEN-TO-LOWER VALVE 
BODY ATTACHING SCREWS 


LOWER VALVE BODY 


25. Install Tool 4201-C at the seventh 4. 
pump mounting bolt (Fig. 12) and 
check the transmission end play. 
Remove the tool. 5: 
26. Install the control valve in the case, 
making sure that the levers engage 6. 


the valves properly. Install the 
primary throttle valve, rod, and the 
vacuum diaphragm in the case. 

. Install a new рап gasket and the pan. 

. Install the converter assembly. 

. Install the transmission in the 
vehicle. 


CONTROL VALVE BODY 


Disassembly 

When the main control is 
disassembled and the valve body-to- 
screen gasket is removed, the gasket 
should not be cleaned in a degreaser, 
solvent or any type of detergent 
solution. To clean the gasket, wipe it off 
with a lint-free cloth. 
1. Remove the nine screws that attach 
the screen to the lower valve body 
(Fig. 19) and remove the screen and 
gasket (Fig. 20). 
Remove the five upper-to-lower 
valve body and hold-down plate 
attaching screws. Remove the seven 
attaching screws from the underside 
of the lower valve body (Fig. 19). 
Separate the bodies and remove the 
separator plate and gasket. Be 
careful not to lose the check valves 
and springs. Remove and clean the 
separator plate screen if necessary 
(Fig. 20). 


10. 


11. 


10-24 X 7/8 INCH 


10-24 X 5/8 INCH 


10-24 X 


LOWER VALVE 30DY 


UPPER VALVE BODY 


UPPER-TO-LOWER VALVE BODY AND 
HOLD-DOWN PLATE ATTACHING SCREWS 


FIG. 19 Control Valve Body and Screen Attaching Screws 


Remove the manual valve plunger 
retaining pin from the upper valve 
body and remove the plunger. 
Slide the manual valve (Fig. 21) out 
of the valve body. 

Cover the downshift valve port with 
a finger, then working from the 
underside of the body remove the 
downshift valve retainer. Remove 
the spring and downshift valve. 
Apply pressure on the pressure 
booster valve retaining plate and 
remove the two attaching screws. 
Slowly release the pressure and 
remove the plate, sleeve and the 
pressure booster valve. Remove the 
two springs and the main regulator 
valve from the same bore. 

Apply pressure on the throttle 
booster valve retaining plate and 
remove the two attaching screws. 
Slowly release the pressure and 
remove plate, throttle booster valve 
and spring, and the manual low 2-1 
scheduling valve and spring from 
the body. 

Apply pressure on the remaining 
valve retaining plate and remove the 
eight attaching screws. 

Hold the valve body so that the plate 
is facing upward. Slowly release the 
pressure and remove the plate. 
When removing the various valves 
from the control valve body, keep all 
ports covered with your fingers 
except the bore the valve is being 
removed from. Remove the spring 
and the intermediate servo 


LOWER VALVE BODY 


10-24 X 1 1/4 INCH 


LOWER VALVE BODY -TO-UPPER 
VALVE BODY ATTACHING SCREWS DX 
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modulator valve (Fig. 21) from the 
valve body. 

12. Remove the intermediate servo 
accumulator valve and springs. 

13. Remove the 2-3 back-out valve, 
spring and 3-2 shift timing valve 
plug. Do not remove the 3-2 shift 
timing valve plug if it is found to be 
peened, preventing its removal. This 
condition will not affect 
transmission operation and is not 
cause for replacement of the main 
control. 

14. Remove the 2-3 shift valve, spring 
and the throttle modulator valve. 
15. Remove the 1-2 shift valve, D2 shift 
valve and the spring from the valve 

body. 

16. Remove the coasting regulator valve 
from the body. 

17. Remove the cutback control valve to 
complete the disassembly of the 
control valve. 

Assembly 

1. Place the 3-2 shift timing valve plug 
in the valve body if it was previously 
removed. 

2. Place the downshift valve and spring 
in the valve body. Compress the 
spring and install the retainer from 
the underside of the body (Fig. 22). 

3. Place the valve body on a clean 
surface with the passage side facing 
up. Place the converter relief valve 
spring in its bore (Fig. 22). Coat the 
converter relief valve check valve 
with vaseline and place it on top of 
the spring. Place the 2-3 shift check 
valve ball in its cavity. Place the 
throttle pressure relief valve spring 


SCREEN 
7A098 


GASKET 
7E062 
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12. 


13. 


LOWER VALVE 


іп its bore (Fig. 22). Coat the throttle 
pressure relief valve check ball with 
vaseline and place it on top of the 
spring. 

Install the separator screen in the 
separator plate if it was previously 
removed. Be sure the screen tabs are 
flush with the separator plate 
surface. Carefully position the 
separator plate and new gasket on 
the lower valve body. Place the two 
hold-down plates on the separator 
plate and install the attaching screws 
finger tight. 

Place the lower body and plate 
assembly on the upper valve body 
and install the attaching screws 
finger tight (Fig. 19). 

Install the oil screen screws loosely, 
without the screen, to properly align 
the upper and lower valve bodies, 
gasket and separator plate. 
Torque the two bolts that are 
covered by the screen to 
specification. 

Remove the oil screen attaching 
screws and place the gasket and oil 
screen in position on the lower valve 
body. Reinstall the screen attaching 
screws (Fig. 19). 

Torque all the valve body and screen 
attaching screws to specification. 


. Place the cutback control valve (Fig. 


21) in the valve body. 


. Place the coasting regulator valve in 


the body. 

Place the spring D2 shift valve and 
the 1-2 shift valve in the body. 
Place the throttle modulator valve 
and spring and the 2-3 shift valve in 


SEPARATOR 


PLATE 
7A008 


GASKET 


FIG. 20 Upper and Lower Valve Bodies Disassembled 
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the valve body. 


14. Place the spring and the 2-3 backout 


valve in the valve body. 


15. Place the two springs and the 


intermediate servo accumulator 
valve in the valve body. 


16. Place the intermediate servo 


modulator valve and spring in the 
body. 


17. Carefully place the valve retaining 


plate on the body and secure it with 
the eight attaching screws. Tighten 
the screws to specification. 


18. Place the throttle booster valve and 


spring in the valve body. Place the 
manual low 2-1 scheduling valve 
and spring in the valve body and 
install the retaining plate. Torque 
the attaching screws to specification. 


19. Place the main regulator, two 


springs, pressure booster valve and 
the sleeve in the valve body. 


20. Install the pressure booster plate and 


21: 


torque the two attaching screws to 
specification. 

Place the manual valve in the valve 
body and install the plunger and the 
retaining pin in the body. 


INTERMEDIATE SERVO 


Disassembly 


1. 


Apply air pressure to the port in the 
Servo cover to remove the piston and 
rod. 


2. Remove the seals from the piston. 
3. Remove the seal from the cover. 
Assembly 
l. Dip the new seals in transmission 
fluid. 
SCREEN 


UPPER VALVE 
BODY 


D 1616-В 
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FIG. 21 Upper Valve Body Disassembled 
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2. Install new seals on the cover and 
servo piston. Fig. 23 shows the 
к ТНЕОТТІ.Е PRESSURE correct servo piston and cover for 
* — r = DIA. AND SPRING — the transmission. 
š 4 DOWN SHIFT 3. Dip the piston in transmission fluid 
VALVE RETAINER and install it in the cover. 


CONVERTER PRESSURE RELIEF VALVE 


CONVERTER 
PRESSURE 


GOVERNOR 

Disassembly 

1. Remove the governor attaching 
bolts and remove the governor. 

2. Remove the snap ring that secures 
the governor distributor on the 
output shaft (Fig. 24) and slide it off 
the front of the shaft. 

3. Remove the seal rings from the 
distributor. 

Assembly 

1. Carefully install new seal rings оп 
the distributor. 

2. Working from the front end of the 
output shaft, slide the governor 
distributor into place on the shaft. 
Install the snap ring to secure it. 


72-3 SHIFT 


CHECK VALVE D1765-D Make sure that the snap ring is 

seated in the groove. 
FIG. 22 Converter Pressure Relief Valve, Throttle Pressure Relief Valve, and 2- 3. Position the governor on the 
3 Shift Check Valve Locations distributor (Fig. 24) and secure them 


with the attaching screws. 


DOWNSHIFT AND MANUAL 
LINKAGE 


Disassembly 

1. Remove the nut and lockwasher that 
secures the outer downshift lever to 
the transmission and remove the 
lever. 

2. Slide the downshift lever out from 
the inside of the case (Fig. 25). 
Remove the seal from the recess in 
the manual lever shaft. 

3. Remove the C-ring that secures the 
parking pawl actuating rod to the 
manual lever. Remove the rod from 
the case. 

4. Remove the nut that secures the 
inner manual lever to the shaft. 
Remove the inner lever from the 

D1969-F shaft. Slide the outer lever and shaft 
from the case. 


сте) 


LETTER CAST IN SERVO COVER 
MOULDED LIP SEAL PISTON-DIMENSION SHOWN TO O.D. OF SEAL 


FIG. 23 Intermediate Servo Cover and Piston Dimensions 
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FIG. 24 Output Shoft Disassembled 
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FIG.25 Downshift and Manual Linkage 


5. Remove the seal from the case with 
Tools T59L-100-B and T58L-101-A 
or 7600-E. 

6. Dip the new seal in transmission 
fluid and install it in the case as 
shown in Fig. 26. 

Assembly 

1. Slide the outer manual lever and 
shaft in the transmission case. 

2. Position the inner lever on the shaft 
making sure the leaf spring roller is 
positioned in the inner manual lever 
detent. Install the attaching nut. 
Tighten the nut to specification. 
Install the parking pawl actuating 
rod and secure it to the inner manual 
lever with a C-washer. 

3. Install a new downshift lever seal in 
the recess of the outer lever shaft. 
Slide the downshift lever and shaft 
into position. 

4. Place the outer downshift lever on 
the shaft and secure it with a 
lockwasher and nut. 


PARKING PAWL LINKAGE (F- 
100, F-250 AND F-350 ONLY) 


Disassembly 

1. Remove the bolts that secure the 
parking pawl guide plate to the case 
(Fig. 27). Remove the plate. 

2. Remove the spring, parking pawl 
and shaft from the case. 

3. Working from the pan mounting 
surface, drill a 1/8 inch diameter 
hole through the center of the 
cupped plug. Pull the plug from the 
case with a wire hook. 

4. Unhook the end of the spring from 
the park plate slot to relieve the 
tension. 

5. Thread a 1/4-20 inch or 8-32 x 1 1/ 
4 inch screw (Fig. 28) into the park 
plate shaft. Pull the shaft from the 
case with the screw. 

Assembly 

1. Position the spring and park plate in 


OUTER MANUAL LEVER 


ip nem the case and install the shaft. Place 


the end of the spring into the slot of 
the park plate. 

2. Install a new cupped plug (Fig. 27) 
to retain the shaft. 

3. Install the parking pawl shaft in the 
case. Slip the parking pawl and 
spring into place on the shaft. 

4. Position the guide plate on the case 
making sure that the actuating rod is 
seated in the slot of the place. Secure 
the plate with two bolts and 
lockwashers. 


PARKING PAWL 
ACTUATING ROD 


© 
ЄС — 
DETENT SPRING 
\ ATTACHING 
SCREW 


SERVO APPLY LEVER 


Disassembly 

l. Working from inside of the 
transmission case, carefully drive on 
the servo apply lever shaft to remove 
the cup plug. The shaft (Fig. 29) can 
be withdrawn from the case by hand. 

Assembly 

1. Hold the servo apply lever іп 
position and install the new shaft. 

2. Using the fabricated tool shown in 
Fig. 29, drive the cup plug into 
position in the case. Be sure the plug 
is flush with the shoulder of the 
counterbore. The cup plug may be 
coated with Loctite, Part No. 
C3AZ-19554-A, before installation. 


Tool - 77288 


D1613- A 


FIG. 26 


Installing Manual Lever 
Seal 
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FIG. 27 Parking Pawl Mechanism 
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FRONT PUMP 


The front seal can be replaced after 


the pump has been installed on the 
transmission (Figs. 30 and 31). 
Disassembly 


1. 


2. 


3. 


Remove the two seal rings and the 
selective thrust washer (Fig. 32). 
Remove the large square-cut seal 
from the O.D. of the pump housing. 
Remove the 5 bolts that secure the 
pump support to the pump housing. 
Lift the support from the housing. 
Remove the drive and the driven 
gear from the housing. 

If the pump housing bushing is worn 
or damaged, replace it using the 
handle and tool shown in Fig. 33. 


Assembly 


l. 


Install the drive and driven gears in 
the pump housing. Each gear has an 
identification mark on one face. The 
identification mark on each gear 
must be installed toward the front of 
the pump housing. 

Position the pump support in the 
pump housing and install and torque 
the five attaching bolts to 
specification. 

Carefully install two new seal rings 
on the pump support. Make sure 
that the ends of the rings are 
engaged to lock them in place. 
Install a new square-cut seal on the 
O.D. of the pump housing. 

Install the selective thrust washer. 
Make sure that the correct thickness 
selective washer is being used to 
obtain the specified end play. 

Place the pump on the converter 
making sure that the drive gear 
engages the converter hub. Rotate 
the pump to make sure that the gears 
rotate freely. 


REVERSE-HIGH CLUTCH 


Disassembly 


l. 


Separate the drive train as shown in 
Fig. 34. Remove the pressure plate 
retaining snap ring as shown in Fig. 
35. 

Remove the pressure plate and the 
drive and driven clutch plates (Fig. 
36). 

Install Tool T65L-77515-A (Fig. 37) 
on the reverse-high clutch drum. 
Make sure that the legs clear the 
snap ring enough to permit 
expanding it enough for removing it. 
Remove the snap rings and remove 
the tool. 

Remove the spring retainer and the 
piston return springs. 


Apply air pressure to the piston 
apply hole in the clutch hub (Fig. 
38) and remove the piston. 
Remove the piston outer seal from 
the piston and the inner seal from 
the clutch drum (Fig. 36). 

Remove the front and rear bushings 
from the clutch drum if they are 
worn or damaged. To remove the 
front bushing, use a cape chisel and 
cut along the bushing seam until the 
chisel breaks through the bushing 
wall. Pry the loose ends of the 
bushing up with an awl and remove 
the bushing. 

To remove the rear bushing, use the 


tool shown in Fig. 39, and press the 
bushing from the drum. 
Assembly 


1. 


1/4 - 20 x | 1/4 INCH BOLT 
OR #8 - 32 x 1 1/4 INCH BOL 


If the clutch drum bushings were 
removed, position the drum in a 
press and press new bushings into 
the drum with the tools shown in 
Figs. 39 or 40. 

Dip the new seals in transmission 
fluid and install one on the drum 
and one on the piston. 

Install the piston in the clutch drum. 
Position the piston return springs in 
the piston sockets (Fig. 41). Place 
the spring retainer on the springs. 
Install Tool T65L-77515-A (Fig. 37) 
and compress the springs. Make 
certain that the spring retainer is 
centered while compressing the 
springs. Install the snap ring. Before 
releasing the pressure on the tool, 
make certain that the snap ring is 
positioned inside of the four snap 
ring guides on the spring retainer. 
Clutch plate usage varies with each 
model, refer to the Specifications 


PARK PLATE 
SHAFT 
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FIG. 28 Removing Park Plate 


FIG. 31 
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INSTALLING TOOL 
МАКЕ FROM 1/2” DIA. DRILL ROD 
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FIG. 30 Removing Front Pump Seal 


Tool- T63L - 77837 -A 
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Installing Fromt Pump Seal 
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FIG. 33 Replacing Front Pump 
Housing Bushing 


Section for the number of plates 
required. Dip the clutch plates in 
clean transmission fluid. Install the 
clutch plates alternately starting 
with a steel drive plate (Fig. 36). 
When new composition clutch 
plates are used, soak the plates in 
automatic transmission fluid for 15 
minutes before they are assembled. 


7. After all clutch plates have been 
installed, position the pressure plate 
in the clutch drum. Install the 
pressure plate snap ring. 

8. With a feeler gauge, check the 
clearance between the pressure plate 
and snap ring (Fig. 42). 


9. The pressure plate should be held 


downward as the clearance is 
checked. Refer to the Specification 
Section for the proper clearance. If 
the clearance is not within 
specifications, selective thickness 
snap rings are available in the 
following thicknesses: 0.056-0.060, 
0.065-0.069, 0.074-0.078, 0.083- 
0.087 апа 0.092-0.096 inch. Install 
the correct size snap ring and 
recheck the clearance. 


FORWARD CLUTCH 


Disassembly 

1. Remove the clutch pressure plate 
retaining snap ring (Fig. 43). 

2. Remove the rear pressure plate, the 
drive and driven plates and the 
forward pressure plate from the 
clutch hub (Fig. 44). 

3. Remove the snap ring (Fig. 45) that 
secures the disc spring in the clutch 
cylinder. Remove the disc spring. 

4. Apply air pressure to the clutch 


D 1619-С 


apply passage in the cylinder (Fig. 
46) to remove the piston. 

Remove the seal from the piston and 
the seal from the clutch hub (Fig. 
44). 


Assembly 


l. 


Dip two new seals in transmission 
fluid. Install the smaller seal on the 
clutch hub and the other seal on the 
clutch piston. 

Install the clutch piston in the 
cylinder. 

Make sure that the steel pressure 
ring is in the groove on the piston. 
Position the disc spring in the 
cylinder with the dished face 
downward. Install the spring as 
shown in Fig. 45. Secure the disc 
with the retaining snap ring. 
Install the forward pressure plate 
with the flat side up and the beveled 
side downward. Dip the clutch 
plates in clean transmission fluid. 
Install first a composition driven 
plate and a steel drive plate (Fig. 44). 
Install the remaining plates in this 
sequence. Refer to the Specification 
Section for the number of plates 
required. The last plate installed will 
be the rear pressure plate. Install the 
snap ring and make certain that it 
seats fully in the groove. When new 
composition clutch plates are used, 
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12. NUMBER 5 THRUST WASHER 

13. FORWARD PLANET ASSEMBLY 
- 7A398 

14. INPUT SHELL - 70064 AND SUN 
GEAR ASSEMBLY - 7D063 

15.. NUMBER 6 THRUST WASHER 

16. SNAP RING 

17. NUMBER 7 THRUST WASHER 

18. REVERSE PLANET ASSEMBLY 
- 7D006 

19. NUMBER 8 THRUST WASHER 

20. REVERSE RING GEAR AND HUB 

21. NUMBER 9 THRUST WASHER 


FIG. 34 Drive Train Disassembled—Typical 
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. GOVERNOR DISTRIBUTOR SLEEVE 
-7C232 

. SNAP RING 

- GOVERNOR DISTRIBUTOR - 70220 

. GOVERNOR - 7C063 

- OUTPUT SHAFT - 7060 


D2182-A 


17-10-19 


C6 AUTOMATIC TRANSMISSION 


17-10-19 


SNAP RING 


FIG. 35 Removing or Installing 
Reverse-High Clutch 
Pressure Plate Snap Ring 


REVERSE -HIGH 
CLUTCH DRUM OUTER SEAL 
70044 7А548 


soak the plates іп automatic 
transmission fluid for 15 minutes 
before they are assembled. 

With a feeler gauge, check the 
clearance between the snap ring and 
the pressure plate (Fig. 47). 
Downward pressure on the plate 
should be maintained when making 
this check. Refer to the 
Specifications Section for the proper 
clearance. 

If the clearance is not within 
specifications, selective snap rings 
are available in the following 
thicknesses: 0.056-0.060, 0.065- 
0.069, 0.074-0.078, 0.083-0.087 апа 
0.092-0.096 inch. Insert (һе correct 
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FIG. 36  Reverse-High Clutch Disassembled 
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FIG. 37 Removing or Installing Reverse-High Clutch Piston Snap Ring 
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size snap ring and recheck the 
clearance. 


INPUT SHELL AND SUN GEAR 


Disassembly 

1. Remove the external snap ring from 
the sun gear as shown in Fig. 48. 

2. Remove the thrust washer from the 
input shell and sun gear (Fig. 49). 

3. Working from inside the input shell 
remove the sun gear. Remove the 
internal snap ring from the gear. 

Assembly 

l. Install the forward snap ring on the 
forward end (short end) of the sun 
gear (Fig. 46). Working from inside 
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FIG. 38 Removing Reverse-High 
Clutch Piston 
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Tool - T69L -7D044-A 


REMOVAL 


INSTALLATION D2035-B 


FIG. 39 Replacing Reverse-High Clutch Rear Bushing 


the input shell, slide the sun gear and 
snap ring into place making sure 
that the longer end is at the rear 
(Fig. 49). 

2. Place the No. 6 thrust washer on the 
sun gear and install the rear snap 
ring. 


OUTPUT SHAFT HUB AND RING 
GEAR 


Disassembly 

1. Remove the hub retaining snap ring 
(Fig. 50) from the ring gear. 

2. Lift the hub from the ring gear. 

Assembly 

1. Position the hub in the ring gear. 

2. Secure the hub with the retaining 
snap ring. Make certain that the 
snap ring is fully engaged with the 
groove. 


ONE-WAY CLUTCH 


Disassembly 

1. Remove the snap ring and bushing 
from the rear of the low-reverse 
clutch hub (Fig. 51). 

2. Remove the rollers from the spring 
assembly and lift the spring 
assembly from the hub. 

3. Remove the remaining snap ring 
from the hub. 

Assembly 

1. Install a snap ring in the forward 
snap ring groove of the low-reverse 
clutch hub. 

2. Place the low-reverse clutch hub on 
the bench with the forward end 
down (Fig. 52). 

3. Install the one-way clutch spring 
assembly on top of the snap ring. 
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FIG. 40 Installing Reverse-High 


Clutch Front Bushing 
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FIG. 41 Reverse-High Clutch Piston 


Return Spring Locations 
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FIG. 42 Checking Reverse-High 
Clutch snap Ring 
Clearance 
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FIG. 43 Removing Forward Clutch 


Pressure Plate Snap Ring 
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FIG. 44 Forward Clutch Disassembled 
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FIG. 46 Removing Forward Clutch 
Piston 
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FIG. 45 Removing or Installing Disc Spring 
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FIG. 47 Checking Forward Clutch 
Clearance 
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FIG. 48 Removing Sun Gear Snap 
Ring 
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FIG. 49 Input Shell and Sun Gear Disassembled 
4. Install а roller into each of the spring Assembly 
assembly compartments (Fig. 51). 1. Dip the two new seals in clean 
5. Install the bushing on top of the transmission fluid. ^ 
spring assembly. 2. Install the seals on the piston. 


6. Install the remaining snap ring at 
the rear of the low-reverse clutch 
hub to secure the assembly (Fig. 51). 


LOW-REVERSE CLUTCH PISTON 


Disassembly 
1. Remove the inner and the outer seal 
from the reverse clutch piston. 
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FIG. 51 One-Way Clutch Disassembled 
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SPECIFICATIONS 


APPROXIMATE REFILL CAPACITIES 
C6 THANSMISSION 


U.S. Imp. 


Measure Measure 


SELECTIVE THRUST WASHERS 
CLUTCH PLATES C6 TRANSMISSION 


C6 TRANSMISSION 
2 


Thrust Washer Thickness—Inch 
0.103-0.105 


0.118-0.120 


Identification No. 


Thrust Washer Thickness—Inch 


0.056—0.058 


0.073-0.075 
0.088-0.040 


Transmission Model 


Forward Clutch Plates a 
Model: РСВ-АСВ, АТ,ВВ,ВС| 3 | 4 | 


Model. PGB-AP4 


Reverse—High Clutch Plates 
Low Reverse Clutch Plates 


[D Use the quantities shown in parenthesis when a 
service replacement case is installed. 


CHECKS AND ADJUSTMENTS 
C6 TRANSMISSION 


Intermediate Band Adjustment Remove and discard lock nut. Adjust screw to 10 ft-Ibs torque, then back off 1-1/2 turns, 
install new lock nut and tighten lock nut to specification, 


Forward Clutch Pressure Plate-to-Snap Ring Clearance 0,031-0.044 


Selective Snap Ring Thicknesses 0.056 —0.080 0.065—0.069 0.074-0.078 0.083 –0.087 0.092 –0.096 


Reverse-High Clutch Pressure Plate-to-Snap Ring Clearance 0.022 -0.036 
Selective Snap Ring Thickness 0.056 -0.060 0.065—0.069 0.074 —0.078 0.083-0.087 0.092 0.096 


(D To check end play, exert force on checking 1001 to compress turbine to cover thrust washer wear plate. Set indicator at zero. 


SPECIAL TOOLS 
C6 TRANSMISSION 


Tool No. 
T50T-100-A or 


Description Description 


T61L-7657-8 Transmission Extension Housing Oil Seal Replacer 


T59L-100-B Impact Hammer T59P-77067 Diat Indicator Support Fixture 
T58L-101-A Puller Attaehment TOOL-77288 Control Shaft Sea! Replacer 
TOOL-1175-AB Dil Seal В (Head) ТТІР-77370-0 Band Adjustment Socket 
Jic il s T71P-77370-H Band Adjustment Torque Wrench 
Т001-4201-С Dill. Backiash & Runout Gauge TOOL-77530-A АЫ 
16A B001:A Portable Twist Post Stand T65L-77515-A Automatic Transmission Clutch Spring Compressor 


TOOL-7000-DD 
T69P-70044-A 


Air Nozzle Rubber Tip 


Trans. Bushing Kit Remover and Replacer 


T63L-77837-A 
TOOL-S8695-A 


Front Pump Seal Replacer 


Vacuum Unit Wrench (Snap-On) 


TORQUE LIMITS C6 TRANSMISSION 


Item 
Converter to Flywheel 


Front Pump to Trans, Case 


Extension Assy to Trans. Case 


Pressure Gauge Tap 


20-35 


12-20 
18-25 


Overrunning Clutch Race to Case Band Adj. Screw Locknut to Case 35-45 
Oil Pan to Case 12-16 Cooler Tube Connector Lock 20-35 
Stator Support to Pump 12-16 Converter to D'ain Plug -28 


1216 
Downshilt Lever to Shaft 
Filler Tube to Engine 

Transmission to Engine 


Т.Н,5, Switch to Case 


Converter Cover to Converter Но, 
Guide Plate ta Case 

Intermediate Servo Cover to Case 
Diaphragm Assy to Case 
Distributor Sleeve to Case 


Item In-Lhs 
End Plates to Body 20-30 


Inner Downshit! Lever Stop 20-30 


Reinforcement Plate то Body 
Screnn and Lower to Upper Valve Body 


Dil Tube Connector 
Detent Spring to Case 


C02184-0 
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DESCRIPTION 


Figure 1 shows the location of the 
converter, front pump, clutches, bands, 
gear train and most of the internal parts 
used in the FMX transmission. 

The identification tag (Fig. 2) on the 
ЕМХ transmission is attached under the 
lower right hand extension-to-case bolt. 
The tag includes the model prefix, suffix 
build date code and serial number. The 
first line on the tag shows the 
transmission model prefix and suffix. А 
number appearing after the suffix (Fig. 
2) indicates that the internal parts in the 
transmission have been changed after 


ЕМХ AUTOMATIC TRANSMISSION 


initial production start-up. For example, 
PHC-B model transmission that has 
been changed internally would read 
РНС-ВІ. Both transmissions аге 
basically the same, but some service 
parts іп the PHC-B1 transmission are 
slightly different that the PHC-B 
transmission. Therefore, it is important 
that the codes on the transmission 
identification tag be checked when 
ordering parts or making inquiries about 
the transmission. 

The tag must be kept with the 
individual transmission it was originally 


CONVERTER HOUSING 


REAR BAND TRANSMISSION CASE 


DISTRIBUTOR 
SLEEVE 


17-15-02 


installed on. If the tag was removed 
during disassembly, reinstall it on the 
same unit. 

The FMX transmission is a three 
speed unit capable of providing 
automatic upshifts and downshifts 
through the three forward gear ratios, 
and also capable of providing manual 
selection of first and second gears. 

The transmission consists essentially 
of a torque converter, planetary gear 
train, two multiple disc clutches and a 
hydraulic control system (Fig. 3). 
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FIG. 1 FMX Transmission—Typical 
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ADJUSTMENTS 


To prevent damage to the 
transmission and to assure proper band 
adjustment, it is essential that the tools 
and procedures described below are 
used whenever the bands are adjusted. 


FRONT BAND ADJUSTMENT 


l. Drain the fluid from the 
transmission by loosening the pan 
attaching bolts starting at the rear of 
the pan and working toward the 
front. When most of the fluid has 
drained from the pan, remove the 
remainder of the attaching bolts. 
Use a clean drain can equipped with 
a 100-mesh screen if the fluid is to be 
reused. 

2. Remove the pan, then remove the 
fluid filter and clip from the 
transmission. Clean the inside of the 
pan. Remove all gasket material 
from the pan and pan mounting face 
of the case. 

3. Loosen the front servo adjusting 
screw lock nut. 

4. Pull back on the actuating rod, and 
insert the 1⁄4 inch spacer between 
the adjusting screw and servo piston 
stem (Fig. 4). Tighten the adjusting 
screw to 10 in-lbs torque. Remove 
the spacer and tighten the adjusting 
screw and additional 3/4 turn. Hold 
the adjusting screw stationary and 
tighten the lock nut securely. 

5. Install the transmission fluid screen 
and clip. Install the pan using a new 
gasket. 

6. Refill the transmission to the proper 
level with the specified fluid. 


ALTERNATE FRONT BAND 
ADJUSTMENT 


1. Drain the fluid from the 
transmission. If the same fluid is to 
be used again in the transmission 
after the band adjustment, filter the 
fluid through a 100-mesh screen as it 
drains from the transmission. Reuse 
the fluid only if it is in good 
condition. 

2. Remove and thoroughly clean the 
pan and screen. Discard the pan 
gasket. 

3. Loosen the front servo adjusting 
screw lock nut two full turns with a 
9/16 inch wrench. Check the 
adjusting screw for free rotation in 
the actuating lever after the lock nut 
is loosened, and free the screw if 
necessary. 

4. Pull the adjusting screw end of the 
actuating lever away from the servo 
body, and insert the 1/4 inch spacer 
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FIG. 4 Adjusting Front 
Band—Typical 


з inch Drive 1⁄2 inch Drive 


Detail +. 
Detail #3 
T-Handle Extension ---»- 
rmm -7195-А ———— 


— ,.. #1 


FS “....... È E 

Н 

| 5-241 шш» | 

| 5:181--- 
п 


ІС” ТМ-410 ТМ-82 ---у 
01950-А 


FIG. 5 Front Band Adjusting Tools 


Tool T65P -77370-A 


D2067-A 


FIG. 6 Adjusting Rear Band 


17-15-04 


(Fig. 5) between the servo piston 
stem and the adjusting screw. 

5. Install the socket handle on the 9/16 
inch socket. 

6. Insert the T-handle extension 
through the socket handle and 
socket, and install the screwdriver 
socket on the T-handle extension. 

7. Place the tool on the adjusting screw 
so that the screwdriver socket 
engages the screw and the 9/16 inch 
socket engages the lock nut. 

8. With a torque wrench on the T- 
handle extension, tighten the 
adjusting screw to 10 in-Ibs torque. 

9. Remove the spacer and tighten the 
adjusting screw an additional 3/4 
turn. Hold the adjusting screw 
stationary, and torque the lock nut 
to specification. 

10. Place a new gasket on the pan, and 
install the screen and pan on the 
transmission. 

11. Fill the transmission with fluid. 


REAR BAND ADJUSTMENT 


1. Remove all dirt from the adjusting 
screw threads, then oil the threads. 

2. Loosen the rear band adjusting 
screw lock nut. Using the torque 
wrench shown in Fig. 6, tighten the 
adjusting screw until the tool handle 
clicks. The tool is a preset torque 
wrench which clicks and breaks 
when the torque on the adjusting 
screw reaches 10 ft-lbs. 

3. If the screw is found to be tighter 
than wrench capacity (10 ft-lbs 
torque), loosen the screw and 
tighten until the wrench clicks and 
breaks. 

4. Back off the adjusting screw 1-1/2 
turns. Hold the adjusting screw 
stationary and tighten the adjusting 
screw lock nut to specification. 
Severe damage may result if the 
adjusting screw is not backed off 
exactly 1-1/2 turns, 
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REMOVAL AND INSTALLATION 


TRANSMISSION AND 
CONVERTER 


Removal 


l. 


2. 


10. 


mounted 


Drive the vehicle onto а hoist,but do 
not raise it at this time. 

After removing the converter access 
hole covers, remove the two upper 
bolts and lock washers which attach 
the converter housing to the engine. 
Raise the vehicle. 

Place a drain pan under the 
transmission fluid pan. Starting at 
the rear of the pan and working 
toward the front, loosen the 
attaching bolts and allow the fluid to 
drain, finally remove all of the pan 
attaching bolts except two at the 
front, to allow the fluid to further 
drain. After the fluid has drained, 
install two bolts on the rear side of 
the pan to temporarily hold it in 
place. 

Remove the converter drain plug 
access cover from the lower end of 
the converter housing. 

Remove the converter-to-flywheel 
attaching nuts. Place a wrench on 
the crankshaft pulley attaching bolt 
to turn the converter to gain access 
to the nuts. 

With the wrench on the crankshaft 
pulley attaching bolt, turn the 
converter to gain access to the 
converter drain plug. Then, remove 
the plug. Place a drain pan under the 
converter to catch the fluid. After 
the fluid has drained from the 
converter, reinstall the plug. 
Wedge the converter to hold it in 
place when the transmission is 
removed. 

Disconnect the starter cable from 
the starter, and disconnect the 
transmission to body ground cable 
from the transmission. Remove the 
starter. 

On a transmission that has a oil 
cooler in the radiator, disconnect the 
fluid lines. 

On models equipped with a side- 
cooler, disconnect the 


radiator-to-cooler coolant lines at the 
cooler. Plug the lines to prevent coolant 
loss from the radiator. 


ГІ. 


12. 


13. 


Disconnect (һе manual апа throttle 
linkages from the transmission. 
Remove the vacuum hoses from the 
vacuum unit, remove the vacuum 
line retaining clips. 

Disconnect the speedometer cable 
from the extension housing, and 
remove the drive shaft and/or 
coupling shaft. 


14. 


15. 


16. 


17. 


18. 


Support the transmission оп а 
transmission jack. Secure the 
transmission to the jack with safety 
chain. Remove both engine rear 
support bolts. 

With the transmission jack, raise the 
engine and transmission high 
enough to remove the engine rear 
supports. 

Lower the engine against a floor 
stand or engine support bar so that 
the converter housing is clear of the 
crossmember when all weight is off 
the transmission jack. 

Remove the remaining converter 
housing-to-engine attaching bolts. 
Move the assembly toward the rear 
and lower it, leaving the flywheel 
attached to the crankshaft. If 
additional clearance is needed, tilt 
the rear of the assembly upright 
slightly and to the rear (enough to 
allow removal of the six flywheel to 
crankshaft bolts). Move the 
assembly to the rear, and remove it. 


Installation 


1. 


2. 


Torque the converter drain plug to 
specification. 

If the converter has been removed 
from the converter housing, 
carefully position the converter to 
the transmission making sure the 
converter drive flats are fully 
engaged in the pump gear. Install a 
wedge to prevent the converter from 
slipping out of the housing. 

With the converter properly 
installed, place the transmission on 
the jack. Secure the transmission to 
the jack with safety chain. 

Rotate the converter so that the 
studs and drain plug are in 
alignment with their holes in the 
flywheel. 

Raise transmission and converter 
with the jack to align it with the 
engine. Remove the wedge from the 
converter housing. Carefully move 
the converter and transmission 
assembly forward into position, 
using care not to damage the 
flywheel and converter pilot.The 
converter must rest squarely against 
the flywheel. This indicates that the 
converter pilot is not binding in the 
engine crankshaft. 

Install the lower converter housing- 
to-engine bolts. Torque the bolts to 
specification. Remove the safety 
chain from the transmission. 

Raise the engine and transmission 
with the transmission jack, and 
remove the engine support stand or 
support bar. 


22. 


23. 


. Install 
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Place the engine rear supports in a 
position on the crossmember. 
Lower the engine and transmission 
against the supports, and at the same 
time install the support bolts. 

and torque the four 
converter-to-fly wheel attaching nuts 
to specification. Install the converter 
housing access cover and secure it 
with the attaching bolts. 


. Connect the oil cooler inlet and 


outlet lines to the transmission or 
side-mounted cooler. 


. Install the vacuum lines and 


retaining clips. Install the vacuum 
hoses on the vacuum unit. 


. Coat the universal joint knuckle 


with transmission fluid, and install 
the drive shaft and/or coupling 
shaft. 


. Connect the speedometer cable to 


the transmission. 


. Connect the manual linkage rod to 


the transmission manual lever. 


. Connect the throttle linkage to the 


transmission throttle lever. 


. Install the linkage splash shield. 
. Install the starter motor. Connect 


the transmission to frame ground 
cable. 


. Connect the fluid filler tube. 
. Lower the hoist. Then install the 


upper two converter housing-to- 
engine bolts and torque to 
specification. 


. Install the access hole covers, and 


position the floor mat. 

Fill the transmission with fluid to 
the specified level. 

Check the transmission, converter 
assembly, and oil cooler lines for 
fluid leaks. Then adjust the 
transmission control linkage. 


CONTROL VALVE BODY 


Removal 


l. 


2. 


Raise the vehicle so that the 
transmission fluid pan is accessible. 
Drain the fluid from the 
transmission by loosening the pan 
attaching bolts starting at the rear of 
the pan and working toward the 
front. When most of the fluid has 
drained from the pan, remove the 
remainder of the attaching bolts. 
Remove the pan and gasket. Discard 
the gasket.If the same fluid is to be 
used again in the transmission, filter 
the fluid through a 100-mesh screen 
as it drains from the transmission. 
Re-use the fluid only if it is in good 
condition. 
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3. Remove the fluid screen retaining 
clip and the screen. 

4. Disconnect the hoses from the 
vacuum diaphragm unit. Remove 
the diaphragm unit using Snap-On 
Tool S8696-A.Do not use any tools 
on the diaphragm housing, such as 
pliers, pipe wrenches, etc. Do not 
allow solvents to enter the 
diaphragm unit. Remove the push 
rod. 

5. Remove the small compensator 
pressure tube (Fig. 7). 

6. Remove the main pressure oil tube 
first, by gently prying up the end 
that connects to the main control 
valve assembly, then, remove the 
other end of the tube from the 
pressure regulator.Be sure to 
remove the tube in this manner. 
Failure to do so, could kink or bend 
the tube causing excessive 
transmission internal leakage. 

7. Loosen the front servo attaching 
bolts three turns. 

8. Remove the three control valve body 
attaching bolts, and lower the valve 
body while pulling it off the front 
servo tube.Be careful not to damage 


MAIN PRESSURE 
OIL TUBE 


COMPENSATOR 


PRESSURE TUBE 


VACUUM 
DIAPHRAGM 


FRONT SERVO 
FLUID TUBES 


PRESSURE 
REGULATOR 


P” REAR SCREEN 
RETAINING CLIP 
REAR SERVO 855272 


FRONT SERVO 


the valve body or the tubes. 


Installation 


l. 


Before installing the control valve 
body, check for a bent manual valve 
by rolling it on a flat surface. 


FIG. 7 Typical Hydraulic Control System 


2. Install the control valve body by 8. Turn the manual valve one full turn filter the fluid through a 100-mesh 
aligning the front servo tubes with in each manual lever detent position. screen as it is poured back into the 
the holes in the valve body. Shift the If the manual valve binds against the transmission. Re-use the fluid only 
manual lever to the 1 detent, and actuating pin in any detent position, if is in good condition. 
place the inner downshift lever loosen the valve body attaching bolts 16. If the control valve body was 
between the downshift lever stop and move the body away from the replaced, adjust the transmission 
and the downshift valve.The manual center of the case. Move the valve control linkage. 
valve must engage the actuating pin body only enough to relieve the 
in the manual detent lever. binding. Torque the attaching bolts FRONT SERVO 

3. Install but do not tighten, the and recheck the manual valve for 
control valve body attaching bolts. binding. Removal 

4. Move the control valve body toward 9. Position the push rod in the bore of |l. Drain the fluid from the 
the center of the case until the the vacuum diaphragm unit. Using transmission, and remove the pan 
clearance is less than 0.050 inch, the diaphragm unit as a guide, insert and fluid screen. 
between the manual valve and the the push rod into the threaded 2. Remove the vacuum diaphragm 
actuating pin on the manual detent opening of the case. Torque the unit. 
lever. diaphragm unit to specification. 3. Loosen the three control valve body 

5. Torque the attaching bolts to Connect the vacuum hose. attaching bolts. 
specification. Be sure that the rear 10. Torque the front servo attaching 4. Remove the attaching bolts from the 
fluid screen retaining clip is installed bolts to specification. front servo (Fig. 7), hold the strut 
under the valve body bolt as shown 11. Adjust the front band. with the fingers, and remove the 
in Fig. 7. 12. Install the fluid screen and the servo. 

6. Install the main pressure oil tube.Be screen retaining clip. Installation 
sure to install the end of the tube 13. Position a new pan gasket on the 1. To install the front servo, position 
that connects to the pressure bottom of the transmission case, and the front band forward in the case 
regulator first. Then, install the install the pan. Torque the pan with the end of the band facing 
other end of the tube into the main Screws to specification. downward. Make sure the front 
control valve assembly by tapping it 14. Adjust the rear band. servo anchor pin is in position in the 
gently with a soft hammer. 15. Fill the transmission to the proper case web. Align the large end of the 


Install the compensator pressure 
tube to the pressure regulator and 
the control valve body. 


level with the specified fluid.If the 
fluid that was drained from the 
transmission is to be used again, 


servo strut with the servo actuating 
lever, and align the small end with 
the band end. 
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2. Rotate the band, strut, and servo to 
align the anchor end of the band 
with the anchor in the case. 

Push the servo body onto the control 
valve body tubes. 

3. Install the attaching bolts and 
torque to specification. 

4. Torque the control valve body 
attaching bolts to specification. 
Check the clearance between the 

manual valve and manual lever 

actuating pin as given in Control Valve 

Body Removal and Installation. 

5. Adjust the front band. 

6. Install the vacuum diaphragm unit 
and rod. 

7. Install the fluid screen and pan, and 
fill the transmission with fluid. 

8. Adjust the downshift and manual 
linkage. 


REAR SERVO 


Removal 

l. Drain the fluid from the 
transmission and remove the pan 
and fluid screen. 

2. Remove the vacuum diaphragm 
unit. 

3. Remove the control valve body and 
the two front servo tubes. 

4. Remove (һе attaching bolts from the 
rear servo, hold the actuating and 
anchor struts with the fingers, and 
remove the servo. 

Installation 

1. Toinstall the rear servo, position the 
servo anchor strut on the servo 
band, and rotate the band to engage 
the strut. 

2. Hold the servo anchor strut in 

position with the fingers, position 

the actuating lever strut, and install 
the servo. 

Install but do not tighten the servo 

attaching bolts.The longer bolt must 

be installed in the inner bolt hole. 

4. Move the rear servo (with 
reasonable force) toward the 
centerline of the transmission case, 
against the servo attaching bolts. 
While holding the servo in this 
position, torque the attaching bolts 
to specification. 

5. Install the two front servo tubes and 
the control valve body. 

Check the clearance between the 
manual valve and the manual lever 
actuating pin as given in Control Valve 
Body Removal and Installation. 

6. Adjust the rear band. 

7. Install the fluid screen and pan, and 
fill the transmission with fluid. 


- 


Tool—T571-4851-A 


FIG. 8 


FIG. 9 


FIG. 10 


D1874-A 


Removing Companion 
Flange 


Removing Extension 
Housing Bearing Snap Ring 


Tool—T64-E7052-A 


— 


j 
C Í n 

Q. L A 

Instolling Extension 

Housing Seal 


EXTENSION HOUSING REAR 
SEAL AND/OR BEARING 


Removal 

1. Raise the vehicle and remove the 
drive shaft. Remove the parking 
brake drum, if so equipped. Remove 
the transmission output shaft yoke 
attaching nut and yoke with the 
tools shown in Fig. 8 

2. With a sharp chisel, remove the seal 
from the extension housing. Do not 
allow metal chips to enter the output 
shaft bearing. 

3. To remove the output shaft bearing 
from the extension housing, remove 
the bearing retaining snap ring (Fig. 
9). 

4. Remove the bearing from the 
extension housing. Install a new 
bearing. 

Installation 

l. Install the bearing retaining snap 
ring. Make sure the snap ring is fully 
seated in the ring groove of the 
housing. 

2. Install a new extension housing seal 
using the tool shown in Fig. 10. 
Install the output shaft yoke and 
retaining nut. Torque the attaching 
nut to specifications. Install the 
parking brake drum, if so equipped. 

3. Install the drive shaft and torque the 
attaching bolts to specification. 

4. Lower the vehicle and check the 
transmission fluid level. 


GOVERNOR 


Removal 

l. Raise the vehicle so that the 
transmission extension housing is 
accessible. 

2. Remove the governor inspection 
cover from the extension housing. 

3. Rotate the drive shaft until the 
governor is in line with the 
inspection hole (Fig. 11). 

4. Remove the governor valve body 
from the counterweight. Do not 
drop the attaching bolts or the valve 
parts into the extension housing. 


Installation 

1. Lubricate the new governor valve 
parts with transmission fluid.The 
valve must move freely in the valve 
body bore. 

2. Install the governor body on the 
counterweight so that the valve body 
cover is facing rearward. Tighten the 
two attaching bolts securely. 

3. Install the governor inspection cover 
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and а new gasket on the extension 
housing. Torque the attaching 
screws to specifications. 


PRESSURE REGULATOR 


Removal 

1. Drain the fluid from the 
transmission, and remove the pan 
and fluid screen. 

2. Remove the small compensator 
pressure tube from the control valve 
body and the pressure regulator 
(Fig. 7). 

3. Remove the main pressure oil tube 
first, by gently prying up the end 
that connects to the main control 
valve assembly, then, remove the 
other end of the tube from the 
pressure regulator (Fig. 7).Besure to 
remove the tube in this manner. 
Failure to do so, could kink or bend 
the tube causing excessive 
transmission internal leakage. 

4. Remove the pressure regulator 
spring retainer, springs, and spacer. 


EXTENSION HOUSING GOVERNOR BODY 


ATTACHING BOLTS 01952-А 


FIG. 11 Governor іп Extension 
Housing 


Maintain pressure on the retainer to 
prevent the springs from flying out. 
5. Remove the pressure regulator 


attaching bolts and washers, and 
remove the regulator. 

Installation 

1. Position the replacement regulator 
body on the transmission case and 
install the two attaching bolts. 
Torque the bolts to specification. 

2. Check the converter pressure and 
control pressure valves to be sure the 
valves operate freely in the bores. 

3. Install the valve springs, spacer and 
retainer. 

4. Install the main pressure oil tube.Be 
sure to install the end of the tube 
that connects to the pressure 
regulator assembly first. Then, 
install the other end of the tube into 
the main control assembly by 
tapping it gently with a soft hammer. 

5. Install the small compensator 
pressure tube. 

6. Install the fluid screen and the pan, 
and fill the transmission to the 
correct level with the specified fluid. 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


During the repair of the 
subassemblies, certain general 
instructions which apply to all units of 
the transmission must be followed. 
These instructions are given here to 
avoid unnecessary repetition. 

Handle all transmission parts 
carefully to avoid nicking or burring the 
bearing or mating surfaces. 

Lubricate all internal parts of the 
transmission with the transmission fluid 
before assembly.Do not use any other 
lubricants except on gaskets and thrust 
washers which may be coated with 
vaseline to facilitate assembly. Always 
install new gaskets when assembling 
parts of the transmission. 

Tighten all bolts and screws to the 
recommended torque. For detail 
cleaning and inspection operations refer 
to Part 17-01. 

Disassembly 

l. Before removing any of the 
transmission sub-assemblies, 
thoroughly clean the outside of the 
transmission case to prevent dirt 
from getting inside the mechanism. 

2. After the transmission has been 
removed from the vehicle, 
disconnect the oil cooler lines at the 
transmission. Remove the cooler 
bracket mounting bolts at the 


transmission and place the assembly 
in the transmission holder Tool 
7000-CJ. 


3. Remove the transmission pan, 


gasket, and screen retainer clip. 


4. Lift the screen from the case. 
5. Remove the spring seat from the 


pressure regulator.Maintain 
constant pressure on the seat to 
prevent distortion of the spring seat 
and the sudden release of the 
springs.Remove the pressure 
regulator springs and pilots, but do 
not remove valves. 


6. Remove the small compensator 


pressure tube from the pressure 
regulator and the control valve 
body. 


7. Remove the main pressure oil tube 


first, by gently prying up the end 
that connects to the main control 
valve assembly, then, remove the 
other end of the tube from the 
pressure regulator.Besure to remove 
the tube in this manner. Failure to 
do so, could kink or bend the tube 
causing excessive transmission 
internal leakage. 


8. Loosen the front and rear servo band 


adjusting screws five turns. Loosen 
the front servo attaching bolts three 
turns. 


9. Remove the vacuum diaphragm unit 


and push rod. 


10. Remove the control valve body 
attaching bolts. Align the levers to 
permit removal of the valve body. 
Then lift the valve body clear of the 
transmission case. Pull the body off 
the servo tubes and remove it from 
the case. 

. Remove the regulator from the case. 
Keep the control pressure valve and 
the converter pressure regulator 
valve in the pressure regulator to 
avoid damage to the valves. 

12. Remove the front servo apply and 
release tubes by twisting and pulling 
at the same time. Remove the front 
servo attaching bolts. Hold the front 
servo strut with the fingers, and lift 
the servo assembly from the case. 

13. Remove the rear servo attaching 
bolts. Hold the actuating and anchor 
struts with the fingers, and lift the 
servo from the case. 

Transmission End Play Check 

1. Remove one of the front pump 
attaching bolts. Mount the dial 
indicator support Tool 77067 in the 
front pump bolt hole. Mount a dial 
indicator on the support so that the 
contact rests on the end of the 
turbine shaft. 


— 


2. Pry the output shaft all the way 


forward by using a screwdriver 
between the large internal gear and 
the case. 
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EXTENSION HOUSING 
ASSY. — 7 A039 


3. Lightly block the output shaft in the 
forward position to eliminate all 
output shaft end play. 


s 4 GOVERNOR BEARING-17269 —3 Q OIL SEAL 
4. Move the pinion carrier all the way INSPECTION BEARING DRIVEN \ 7А011 
forward by inserting а screwdriver COVER 7065 GEAR-17322 % 
between the planet carrier and the Z SNAP SPACER 92 
EXTENSION RING 17288 


large internal gear and prying 


against the case. Maintain slight "o 4 $9 Ex 
forward pressure, and set the dial NC 3 
indicator at zero. j Q SPEEDOMETER 

5. Measure and record the end play { Балқы SERN 
between the front of the case and the SV GASKET 7^ BEARING 
large internal gear by prying ы 706  / „90 RETAINER 
between the front clutch cylinder » каш 6 inis 
and the case. This end play should FLANGE \ ` 
be 0.010-0.029 inch. Total end play SPACER 7089 saa 
including output shaft end play must E ma 


not exceed 0.044 inch. 
Removal Of Case And Extension 
Housing Parts 
1. Remove the remaining front pump 
attaching bolts. Then remove the 


FIG. 12 Parking Brake Drum and Extension 


D 1955-B 


Housing Components 


front pump and gasket. EN 13. Note the rear band position for 
If necessary, tap the screw bosses ы reference іп assembly. The end of 
with soft-faced hammer to loosen the FLUID D the band next to the adjusting screw 
pump from the case.If the parking brake ТӨК has а depression (dimple) іп the 
drum (Fig. 12) is mounted on the center of the boss. Squeeze the ends 
transmission, remove the drum and yoke of the rear band together, tilt the 
from thëzoutput shaft. SPEEDOMETER | 32% band to the rear, and remove the 
2. Remove the extension housing seal. DRIVE GEAR rear band from the case. 
Remove the lubrication tube from 14. Remove the two center support 
the case. Remove the five outer bolts (one each side) from the 
transmission to extension housing transmission case. 
bolts. These bolts also attach the 15. Exert enough pressure on the end of 
rear support to the case. Remove the the input shaft to hold the clutch 
extension housing. units together. Then remove the 
3. Remove the output shaft assembly DISTRIBUTOR center support and the front and 
(Fig. 13). Be careful not to bend the TUBES rear clutch assemblies as a unit (Fig. 
pressure tubes between the қылы 14). 
distributor sleeve and case as the D1956-A 16. Install the clutch assemblies in the 
tubes are removed from the case. bench fixture (Fig. 15). 
4. Place the output shaft assembly on FIG. 13 Output Shaft and Rear 17. Remove the thrust washer from the 
the bench and remove the oil Pump Installed front of the input shaft. 
distributor tubes from the sleeve. 18. To remove the front band, position 
5. Slide the speedometer drive gear off the band ends between the case 
the shaft. wot а webbing and tilt the bottom of the 
6. Ifthe-drive gear ball does not fall out band rearward. Then, squeeze the 
as the speedometer gear is removed, REAR CLUTCH ends of the band together and 
remove the ball from the seat in the remove from the rear of the case. 
output shaft. 19. Lift the front clutch assembly from 
7. Remove the distributor sleeve. the primary sun gear shaft. 
Remove the four seal rings from the 20. Remove the bronze and the steel 
output shaft with the fingers to thrust washers from the rear clutch 
prevent breaking the rings. assembly, wire the thrust washers 
8. Remove the governor snap ring Y together to assure correct 
from the output shaft. Slide the ~: installation. 
governor assembly off the output FRONT BAND INPUT SHAFT p 1957c 21. Remove the front clutch seal rings 
shaft. Then remove the governor from the primary sun gear shaft. 
drive bàll. Remove the rear pump, FIG. 14 Removing or Installing 22. Lift the rear clutch assembly from 
extension housing and pump Input Shaft and Clutch the primary sun gear shaft. 
gaskets. 23. Remove the rear clutch seal rings 
9. Remove the rear pump drive key 11. Remove the two seal rings from the from the primary sun gear shaft. Do 
from the output shaft. Then remove primary sun gear shaft. Remove the not break the seal rings. 
the bronze thrust washer from the pinion carrier. 24. Remove the primary sun gear front 
output shaft. 12. Remove the primary sun gear rear thrust washer. 
10. Remove the selective thrust washer thrust bearing and race from the 25. If the transmission case bushing is 


from the rear of the pinion carrier. 


pinion carrier. 


to be replaced, press the bushing out 
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26. 


27. 


28. 


29. 


30. 


of the case with (һе tools shown іп 
Fig. 16. 

Install a new transmission case 
bushing with the tool shown in Fig. 
16. 

If the rear brake drum support 
bushing is to be replaced, press the 
bushing from the support as shown 
in Fig. 17. 

Press a new bushing into the brake 
drum support with the tool shown in 
Fig. 17. 

Remove the output shaft bushing if 
it is worn or damaged. Use the cape 
chisel and cut along the bushing 
seam until the chisel breaks through 
the bushing wall. Pry the loose ends 
of the bushing up with an awl and 
remove the bushing. 

Insert a new bushing into the 
installation tool and position the 
tool and bushing over the output 
shaft hub. Then, press the bushing 
on the output shaft hub as shown in 
Fig. 18. 


Assembly 


Do not use force to assemble mating 


parts.If the parts do not assemble freely, 
examine them for the cause of the 
difficulty.Always use new gaskets and 
seals during the assembly operations. 


1. 


Install the front band in the 
transmission case so that the anchor 
end is aligned with the anchor in the 
case. 

Make sure the thrust washer is in 
place on the input shaft. Lift the 
clutch assemblies out of the holding 
block. 

Do not allow the clutches to 


separate. 


FRONT CLUTCH 


PRIMARY ` 


SUN GEAR N 


INPUT SHAFT 


SECONDARY REAR 
SUN GEAR CLUTCH 


CYLINDER 
THRUST 


IK 001 —77530-A 


D1958-A 


FIG. 15 Input Shaft and Clutch 


Mounted in Holding 
Fixture 


Install the clutch sub-assemblies in 
the transmission case while 
positioning the servo band on the 
drum. Hold the units together while 
installing them (Fig. 14). 


Installation—Center Support 


a. Install the center support and the 
rear band in the case. 

b. Install the primary sun gear rear 
thrust bearing race, needle 
bearing, and front thrust bearing 
race in the planet carrier using 
petroleum jelly to retain them in 
place. 

с. Lubricate the bearing surface on 
the center support, the rollers of 
the planetary clutch, and the cam 
race in the carrier with petroleum 
jelly (Fig 19). 


d. Install the planetary clutch in the 


carrier (Fig. 20). 


Tool ~ T64L-7003.B5 


Press Ram 


~ REMOVAL 


Handle 


e. Carefully position the planet 
carrier on the center support. 
Move the carrier forward until 
the clutch rollers are felt to 
contact the bearing surface of the 
center support. 


f. While applying forward pressure 


on the planet carrier, rotate it 
counterclockwise, as viewed from 
the rear (Fig. 20). This will cause 
the clutch rollers to roll toward 
the large opening end of the cams 
in the race, compressing the 
spring slightly, so that the rollers 
will ride up the chamfer on the 
planetary support and onto the 
inner race. 


g. Push the planet carrier all the way 


forward. 


h. Check the operation of the 


planetary clutch by rotating the 
carrier counterclockwise. It 


FIG. 16 Replacing Transmission Case Bushing 


D 1751-А 


INSTALLATION 


FIG. 17 Replacing Rear Brake Drum Support Bushing 
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10. 


FIG. 18 


should rotate counterclockwise 
(viewed from the rear) with a 
slight drag, and it should lock up 
when attempting to rotate it in a 
clockwise direction. 

Install the selective thrust washer 
on the pinion carrier rear pilot.If 
the end play was not within 
specifications when checked prior 
to disassembly, replace the 
washer with one of proper 
thickness.Refer to the 
Specification Section for selective 
thrust washer thicknesses. 

Install the output shaft, carefully 
meshing the internal gear with the 
pinions. 

With the center support properly 
assembled, position the rear pump 
drive key in the keyway on the 
output shaft. 

Position new front and rear gaskets 
on the pump body. Retain the 
gaskets with transmission fluid. 
Then install the rear pump.Be sure 
the drive key is aligned with the 
keyway in the pump drive gear. 
Position the governor drive ball in 
the pocket in the output shaft. 
Retain the ball with transmission 
fluid. 

Install the governor assembly, 
aligning the groove with the ball in 
the output shaft. 

Install the governor with the 
governor body plate toward the rear 
of the transmission.Install the 
governor snap ring. 

Place the four seal rings in the 
distributor sleeve, and check the 
ring gap. 

Check the fit of the seal rings in the 
grooves in the output shaft. The 
rings should rotate freely. Install the 
rings in the grooves of the output 
shaft. 


Press Ram 


Tool - T64L-7003-A7 


Ep 1753-A 


Installing Output Shaft 
Bushing 


11. 


12. 


14. 


CENTER SUPPORT 


Install the three tubes in the 
distrubutor sleeve. 

Install the distributor sleeve on the 
output shaft, with the chamfer 
facing forward. Lubricate the parts 
to facilitate assembly. Slide the 
sleeve over the four rings and at the 
same time start the tubes into the 
case. The distributor sleeve is 
located between the governor snap 
ring and speedometer drive gear. 


. Make sure that the speedometer 


drive gear lock ball is in place, then 
install the gear. 

Install the output shaft ball bearing 
front spacer and the output shaft 


PLANETARY CLUTCH 


ball bearing with the snap ring 
toward the rear. 


. Install the output shaft rear spacer 


and the speedometer drive gear. 


. Install the rear bearing retainer 


gasket and the retainer. Torque the 
bolts to specification. 


. Install the brake drum if so equipped 


and/or the U-joint yoke. Torque the 
nut to specification. Tighten the nut 
to the nearest cotter pin hole, and 
install the cotter pin. 


. Position a new front pump gasket in 


the counterbore of the transmission 
case. 


. Install the front pump, aligning the 


"CAM TYPE" CLUTCH RACE 


PLANET CARRIER 


D1938-B 


FIG. 19 Planetary Clutch, Planet Carrier and Center Support 


PLANET 
CARRIER 


PLANETARY 
CLUTCH 


REAR BAND 


ROTATE CARRIER 
COUNTER CLOCKWISE 


D 1292-E 


FIG. 20 Planetary Clutch Installation in Carrier 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 
30. 


31. 


32. 


33. 


pump bolt holes with the holes in the 
case. Install three of the front pump 
attaching bolts and torque them to 
specification. 

Mount dial indicator support in a 
front pump bolt hole. Mount a dial 
indicator on the support so that the 
contact rests on the end of turbine 
shaft. 

Pry the output shaft all the way 
forward by using a screwdriver 
between the large internal gear and 
the case. 

Lightly block the output shaft in the 
forward position to eliminate all 
output shaft end play. 

Move the pinion carrier all the way 
forward by inserting a screwdriver 
between the planet carrier and the 
large internal gear and prying 
against the case. Maintain slight 
forward pressure, and set the dial 
indicator at zero. 

Measure and record the end play 
between the front of the case and the 
large internal gear by prying 
between the front clutch cylinder the 
the case. This end play should be 
0.010-0.029 inch. Total end play 
including the output shaft, must not 
exceed 0.044 inch. 

Remove the dial indicator and 
install the fourth pump mounting 
bolt. Torque all four bolts to 
specification. 

Position the front band forward in 
the case with the band ends up. 
Position the servo strut with the 
slotted end aligned with the servo 
actuating lever, and the small end 
aligned with the band end. Rotate 
the band, strut, and servo into 
position engaging the anchor end of 
the band with the anchor pin in the 
case. 

Locate the servo on the case, and 
install the attaching boltsTighten 
the attaching bolts only 2 or 3 
threads. 

Install the servo tubes. 

Position the servo anchor strut, and 
rotate the rear band to engage the 
strut. 

Position the servo actuating lever 
strut with a finger, and then install 
the servo and attaching bolts. Move 
the servo (with reasonable force) 
toward the centerline of the case, 
against the attaching bolts. While 
holding the servo in this position, 
torque the attaching bolts to 
specification. 

Install the pressure regulator body 
and attaching bolts, and torque the 
bolts to specifications. 

Install the control and converter 
valve guides and springs. Install the 
spring retainer. 


FMX AUTOMATIC TRANSMISSION 


34. Install the control valve assembly, 
carefully aligning the servo tubes 
with the control valve. Align the 
inner downshaft lever between the 
stop and the downshift valve. Shift 
the manual lever to the 1 position. 
Align the manual valve with the 
actuating pin in the manual detent 
lever. Do not tighten the attaching 
bolts. 

Install the main pressure oil tube.Be 
sure to install the end of the tube 
that connects to the pressure 
regulator assembly first. Then, 
install the other end of the tube into 
the main control assembly by 
tapping it gently with a soft hammer. 
Install the small control pressure 
compensator tube in the valve body 
and regulator. 

Move the control valve body toward 
the center of the case until the 
clearance is less than 0.050 inch 
between the manual valve and the 
actuating pin on the manual detent 
lever. 

Torque the attaching bolts to 
specification. Be sure that the rear 
fluid screen retaining clip is installed 
under the valve body bolt as shown 
in Fig. 7. 

Turn the manual valve one full turn 
in each manual lever detent position. 
If the manual valve binds against the 
actuating pin in any detent position, 
loosen the valve body attaching bolts 
and move the body away from the 
center of the case. Move the body 
only enough to relieve the binding. 
Torque the attaching bolts and 
check the manual valve for binding. 
. Torque the front servo attaching 
bolts to specification. 

Adjust the front and rear bands as 
detailed in Adjustments. 

Position the control rod in the bore 
of the vacuum diaphragm unit and 
install the diaphragm unit. Make 
sure the control rod enters the 
throttle valve as the vacuum unit is 
installed. 

Torque the diaphragm unit to 
specification. 

. Position the fluid screen under the 
rear clip and over the front pump 
inlet tube. Press the screen down 
firmly. Install the screen retaining 
clip. 

Place a new gasket on the 
transmission case and install the · 
pan. Install the attaching bolts and 
lock washers and torque the bolts to 
specifications. 

If the converter and converter 
housing were removed from the 
transmission, install these components. 
Position the transmission assembly on 
the transmission jack, and refer to 


35. 


36. 


37. 


38. 


39. 


41. 


42. 


43. 


45. 
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Transmission Installation Procedures 
for installing the transmission. 


CONTROL VALVE BODY 


During the disassembly of the 


control valve assembly, avoid damage to 
valve parts and keep the valve parts 
clean. Place the valve assembly on a 
clean shop towel while performing the 
disassembly operation.Do not separate 
the upper and lower valve bodies and 
cover until after the valves have been 
removed. 

Disassembly 


1. 
2. 


10. 


11. 


12. 


13. 


Remove the manual valve (Fig. 21). 
Remove the throttle valve body and 
the separator plate. Be careful not to 
lose the check valve when removing 
the separator plate from the valve 
body. Remove the throttle valve and 
plug. 

Remove one screw attaching the 
separator plate to the lower valve 
body. Remove the upper body front 
plate.The plate is spring-loaded. 
Apply pressure to the plate while 
removing the attaching screws. 
Remove the compensator sleeve and 
plug, and remove the compensator 
valve springs. Remove the 
compensator valve. 

Remove the throttle boost short 
valve and sleeve. Remove the 
throttle boost valve spring and 
valve. 

Remove the downshift valve and 
spring. 

Remove the upper valve body rear 
plate. 

Remove the compensator cut back 
valve. 

Remove the lower body side plate 
(Fig. 21).The plate is spring-loaded. 
Apply pressure to the plate while 
removing the attaching screws. 
Remove the 1-2 shift valve and 
spring. Remove the inhibitor valve 
and spring. 

Remove the two screws attaching 
the separator plate to the cover. 
Remove the lower body end plate. | 
The end plate is spring-loaded. 
Apply pressure to the plate while 
removing the attaching screws. 
Remove the low servo lockout valve, 
low servo modulator valve and 
spring. 

Remove the 2-3 delay and throttle 
reducing valve sleeve, the throttle 
reducing valve, spring, and the 2-3 
shift delay valve. The reducing valve 
sleeve is lightly staked in the valve 
body bore. To remove the sleeve, use 
a blunt instrument against the end of 
the 2-3 shift valve and push the 
sleeve from its bore. Remove the 2- 
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FIG. 21 Control Valve Body Disassembled 
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14. 
15. 


16. 


17. 


18. 


3 shift valve spring, spring retainer 
and valve. 

Remove the transition valve spring 
and valve. 

Remove the plate (Fig. 21) from the 
valve body cover. 

Remove the check ball spring and 
check ball. Remove the 3-2 kick- 
down control valve spring and valve. 
Remove the 1-2 shift accumulator 
valve spring retainer from the cover. 
Remove the spring, 1-2 shift 
accumulator valve and 1-2 shift 
accumulator lockout valve. 
Remove the through bolts and 
screws. Then, separate the bodies. 
Remove the separator plates from 
the valve bodies and cover. Be 
careful not to lose the check valves. 


Assembly 


1; 


10. 


11. 


12. 


Arrange all parts in their correct 
positions (Fig. 21). Rotate the valves 
and plugs when inserting them in 
their bores to avoid shearing of soft 
body castings. 

Place the check valve in the upper 
body as shown in Fig. 22. Then, 
position the separator plate on the 
body. 

Position thelower body on the upper 
body, and start but do not tighten 
the attaching screws. 

Position the cover and separator 
plate on the lower body. Start the 
four through bolts. 

Align the separator with the upper 
and lower valve body attaching bolt 
holes. Install and torque the four 
valve body bolts to specification. 
Excessive tightening of these bolts 
may distort the valve bodies, causing 
valves or plugs to stick. 

Install the 3-2 kickdown control 
valve and spring and the check ball 
and spring in the cover. Install the 
plate. 

Insert the 1-2 shift accumulator 
lockout valve, 1-2 shift accumulator 
valve, and spring in the cover. Install 
the valve spring retainer. 

Install the transition valve and 
spring in the lower body. 

Install the 2-3 shift valve, spring 
retainer and spring. Install the 2-3 
shift delay valve and the spring and 
throttle reducing valve in the sleeve. 
Slide the sleeve and valve into 
position in the lower body. Do not 
restake the sleeve. 

Install the low servo lockout valve 
spring. Install the low servo 
modulator and low servo lockout 
valves. Install the lower body end 
plate. 

Install the inhibitor valve spring and 
valve in the lower body. 

Install the 1-2 shift valve spring and 
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FIG. 23 Front Servo Disassembled 


13. 


14. 


17. 


18. 


20. 


valve. Install the lower body side 
plate. 

Install the compensator cutback 
valve in the upper body. Install the 
upper body rear plate. 

Install the downshift valve and 
spring in the body. 


. Install the throttle boost valve and 


spring. Install the throttle boost 
short valve and sleeve. 


. Install the compensator valve, inner 


and outer compensator springs, and 
the compensator sleeve and plug. 
Position the front plate. Apply 
pressure to the plate while installing 
the two attaching screws. 

Install the throttle valve, plug and 
check valve in the throttle valve 
body. Position the separator on the 
upper body and install the throttle 
valve body. Install the three 
attaching screws. 


. Install four screws attaching the 


cover to the lower body, two screws 
attaching the separator plate to the 
upper body, and one screw attaching 
the separator plate to lower body. 
Torque the cover and body screws to 
specification. 

Install the manual valve. 
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FRONT SERVO 


Disassembly 


L 


Remove the servo piston retainer 
snap ring (Fig. 23). The servo piston 
Is spring-loaded.Apply pressure to 
the piston when removing the snap 
ring. 

Remove the servo piston retainer, 
servo piston, and the return piston 
from the servo body. It may be 
necessary to tap the piston stem 
lightly with a soft-faced hammer to 
separate the piston retainer from the 
servo body. 

Remove all the seal rings, and 
remove the spring from the servo 
body. 

Inspect the servo body for cracks 
and the piston bore and the servo 
piston stem for scores (Fig. 23). 
Check fluid passages for 


obstructions. 
5. Check the actuating lever for free 


movement, and inspect it for wear. 
To replace the actuating lever shaft, 
it will be necessary to press the shaft 
out of the bracket. The shaft is 
retained in the body by serrations on 
one end of the shaft. These 
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serrations cause a press fit at that 

end. To remove the shaft, press on 

the end opposite the serrations. 

Inspect the adjusting screw threads 
and the threads in the lever. 

6. Check the servo spring and servo 
band strut for distortion. 

7. Inspect the servo band lining for 
excessive wear and bonding to the 
metal. 

The band should be replaced if worn 
to a point where the grooves are not 
clearly evident. 

8. Inspect the band ends for cracks and 
check the band for distortion. 

Assembly 

1. Lubricate all parts of the front servo 
with transmission fluid to facilitate 
assembly. 

2. Install the inner and outer O-rings 
on the piston retainer. Install a new 
O-ring on the return piston and on 
the servo piston (Fig. 23). 

3. Position the servo piston release 
spring in the servo body. Install the 
servo piston, retainer, and return 
piston in the servo body as an 
assembly. Compress the assembly 
into the body, and secure it with the 
snap ring.Make sure the snap ring is 
fully seated in the groove. 

4. Install the adjusting screw and lock 
nut in the actuating lever if they 
were previously removed. 


REAR SERVO 


Disassembly 

1. Remove the servo actuating lever 
shaft retaining pin with a 1/8 inch 
punch. Remove the shaft, actuating 
lever needle bearings and thrust 
washers if so equipped. 

2. Press down on the servo spring 
retainer, and remove the snap ring. 
Release the pressure on the retainer 
slowly to prevent the spring from 
flying out. 

3. Remove the retainer and servo 
spring (Fig. 24). 

4. Force the piston out of the servo 
body with air pressure. Hold one 
hand over the piston to prevent 
damage. 

5. Remove the accumulator piston 
from the servo piston. 

6. Remove the piston seal ring. 


Assembly 
1. Install a new seal ring on the servo 
piston. 


2. Install the accumulator piston in the 
servo piston. 

3. Install the piston in the servo body. 
Lubricate the parts to facilitate 
assembly.Install the servo spring 
with the small coiled end against the 
servo piston. 
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FIG. 24 Rear Servo Disassembled 


4. Install the spring retainer. Compress 
the spring with a C-clamp. Then 
install the snap ring.The snap ring 
must be fully seated in the groove. 

5. Install the needle bearings (if so 
equipped) in the actuating lever. 
Install the actuating lever and thrust 
washers (if so equipped) with the 
Socket in the lever bearing on the 
piston stem. Install the actuating 
lever shaft, aligning the retaining pin 
holes, and install the pin. 

6. Check the actuating lever for free 


movement. 

GOVERNOR 

Disassembly 

1. Remove the governor valve body 
cover. 

2. Remove the valve body from the 
counterweight. 


3. Remove the plug, sleeve, and the 
valve and spring from the body (Fig. 
25). 

4. Remove the screen from its bore in 
the valve body. 


Assembly 

1. Install the governor valve and spring 
assembly in the bore of the valve 
body. Install the sleeve, and plug. 

2. Install the screen. 

3 Install the body on the 
counterweight.Make sure the fluid 
passages in the body and the 
counterweight are aligned. 

4. Position the valve body cover on the 
body, and install the screws. 


PRESSURE REGULATOR 


Disassembly 
l. Remove the valves from the 
regulator body. 
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FIG. 25 Governor Disassembled 


2. Remove the regulator body cover 
attaching screws, and remove the 
cover (Fig. 26). 

3. Remove the separator plate. 

4. Wash all parts thoroughly in clean 
solvent and blow dry with moisture- 
free compressed air. 

5. Inspect the regulator body and cover 
mating surfaces for burrs. 


6. Check all fluid passages for 


obstructions. 

7. Inspect the control pressure and 
converter pressure valves and bores 
for burrs and scores. Remove all 
burrs carefully with crocus cloth. 

8. Check the free movement of the 
valve in their bores. Each valve 
should fall freely into its bore when 
both the valve and bore are dry. 

9. Inspect the valve springs for 
distortion. 
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Assembly 

1. Position the separator plate on the 
regulator cover. 

2. Position the regulator cover and 
separator plate on the regulator 
body, and instail the attaching 
screws. Torque the screws to 
specification. 

3. Insert the valves in the pressure 
regulator body (Fig. 26). 


DOWNSHIFT AND MANUAL 
LINKAGE 


Disassembly 

1. Remove the inner downshift lever 
shaft nut (Fig. 27). Then remove the 
inner downshift lever. 

2. Remove the outer downshift lever 
and shaft. Remove the downshift 
shaft seal from the counterbore in 
the manual lever shaft. 

3. Remove the cotter pin from the 
parking pawl toggle operating rod 
and remove the clip from the 
parking pawl operating lever. 
Remove the parking pawl operating 
rod. 

4. Rotate the manual shaft until the 
detent lever clears the detent 
plunger. Then remove the detent 
plunger and spring.Do not allow the 
detent plunger to fly out of the case. 

5. Remove the manual lever shaft nut, 
and remove the detent lever. 
Remove the outer manual lever and 
shaft from the transmission case. 

6. Tap the toggle lever sharply toward 
the rear of the case to remove the 
plug and pin. 

7. Remove the pawl pin by working the 
pawl back and forth. Remove the 
pawl and toggle lever assembly, and 
then disassemble. 

8. Remove the manual shaft seal and 
case vent tube. 

Assembly 

1. Coat the outer diameter of a new 
manual shaft seal with sealer, then 
install the seal in the case with a 
driver. 

2. Install the vent tube in the 
transmission case. 

3. Assemble the link to the pawl with 
the pawl link pin, washer, and pawl 
return spring. Assemble the toggle 
lever to the link with the toggle link 
pin. Position the pawl return spring 
over the toggle link pin, and secure 
it in place with the washer and the 
small retainer clip (Fig. 27). Install 
the assembly in the transmission 
case by installing the pawl pin and 
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the toggle lever pin. Install the 
torsion lever assembly. Position the 
spring on the torsion lever with a 
screwdriver. Make certain that the 
short side of toggle does not extend 
beyond the largest diameter of the 
ball or the toggle lever pin (Fig. 27). 
Tap the toggle lever in or out as 
necessary to center the toggle lever 
on the ball. 

4. Install the manual lever and shaft in 
the transmission case. Position the 
detent lever on the shaft, and secure 
it with a nut. Tighten the nut to 20- 
30 ft-lbs torque. Rotate the manual 
lever to the rear of the case. Position 
the detent spring in the case. Hold 
the detent plug on the spring with a 
3/16 inch socket wrench, then 
depress the spring until the plug is 
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FIG. 28 Front Pump Disassembled 
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flush with the case. Carefully rotate 
the manual lever to the front of the 
case to secure the plug.A piece of 
thin walled tubing may be used to 
depress the plug if a small socket 
wrench is not available. 

5. Position the ends of the parking 
pawl operating rod in the detent 
lever and toggle lift lever, and secure 
with the two small retaining pins. 

6. Install a new seal on the downshift 
lever shaft, then install the lever and 
shaft in the case. Position the inner 
downshift lever on the inner end of 
the shaft with the mark 0 facing 
toward the center of the case. Install 
the lock washer and nut, then 
tighten the nut to 17-20 ft-lbs 
torque. 

7. Check the operation of the linkage. 
The linkage should operate freely 
without binding. 


FRONT PUMP 


Disassembly 

1. Remove the stator support attaching 
screws and remove the stator 
support. Mark the top surface of the 
pump driven gear with Prussian blue 
to assure correct assembly.Do not 
scratch the pump gears. 

2. Remove the drive and driven gears 
from the pump body. 

3. Refer to Fig. 28 for a disassembled 
view of the front pump. Inspect the 
pump body housing, gear pockets 
and crescent for scores. 

4. Ifthe pump housing bushing is to be 
replaced, press the bushing from the 
front housing with the tools shown 
in Fig. 29. 

5. Press a new bushing into the pump 
housing with the handle and tool 
shown in Fig. 29. 

6. If any parts other than the stator 
support, bushings or oil seal are 
found defective, replace the pump as 
a unit. Minor burrs and scores may 
be removed with crocus cloth. The 
stator support is serviced separately. 

7. Bolt the front pump to the 
transmission case with capscrews. 

8. If the oil seal requires replacement, 
install the oil seal remover shown in 
Fig. 30. Then pull the front seal from 
the pump body. 

9. Clean the pump body counterbore. 
Then inspect the bore for rough 
spots. Smooth up the counterbore 
with crocus cloth. 

10. Remove the pump body from the 
transmission case. 

Assembly 

1. Ifthe oil seal was removed, coat the 
outer diameter of a new seal with 
FoMoCo sealing compound, or its 
equivalent. Then position the seal in 
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D 1748-A 


INSTALLATION - 


FIG. 29 Replacing Front Pump Housing Bushing 


the pump body. Drive the seal into 
the pump body with the tool shown 
in Fig. 31 until the seal is firmly 
seated in the body. 

2. Place the pump driven gear in the 
pump body with the mark on the 
gear facing down. Install the drive 
gear in the pump body with the 
chamfered side of the flats facing 
down. 

3. Install the stator support and 
attaching screws. Check the pump 
gears for free rotation. 


REAR PUMP 


Disassembly 

l. Remove the screws and lock 
washers which secure the pump 
cover to the pump body, and remove 
the cover. 

2. Remove the drive gear from the 
pump body. 

3. Ifthe pump housing bushing is worn 
or damaged, replace the bushing 
with the tools shown in Fig. 32. 


Assembly 


1. Install the drive gear in the pump 
body. 

2. Install the pump cover, attaching 
screws, and lock washers. Torque 
the screws to specification. 


REAR CLUTCH 


Disassembly 

1. Remove the clutch pressure plate 
snap ring, and remove the pressure 
plate from the drum. Remove the 
waved cushion spring. Remove the 
composition and steel plates. 

2. Compress the spring with the tools 
shown in Fig. 33 and remove the 
snap ring. 

3. Guide the spring retainer while 
releasing the pressure to prevent the 


retainer from locking in the snap 
ring grooves. 


4. Position the primary sun gear shaft 
in the rear clutch. Place an air hose 
nozzle in one of the holes in the 
shaft, and place one finger over the 
other hole. Then force the clutch 
piston out of the clutch drum with 
air pressure.Hold one hand over the 
piston to prevent damage to the 
piston. 

5. Remove the inner and outer seal 
rings from the clutch piston. 
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6. Remove the rear clutch sun gear 


bushing if it worn or damaged. Use 
the cape chisel (Fig. 34) and cut 
along the bushing seam until the 
chisel breaks through the bushing 
wall. Pry the loose ends of the 
bushing up with an awl and remove 
the bushing. 


Assembly 


L 


If the rear clutch sun gear bushing 
was removed, press a new bushing 
into the rear clutch sun gear with the 
tool shown in Fig. 35. 

Install new inner and outer seal 
rings on the piston. 

To install the piston in the clutch 
drum, lubricate the piston seals and 
tools (Fig. 36) with clean 
transmission fluid. Push the small 
fixture down over the cylinder hub. 
Insert the piston into the large 
fixture with the seal toward the thin- 
walled end. Hold the piston and 
large fixture and insert as a unit into 
the cylinder. Push down over the 
small fixture until large tool stops 
against the shoulder in the cylinder; 
then push the piston down, out of 
the tool, until it bottoms in the 
cylinder, remove the tools. 

Install the clutch release spring, and 
position the retainer on the spring. 
Install the tool on the spring retainer 
as shown in Fig. 33. Compress the 
clutch spring, and install the snap 
ring.While compressing the spring, 
guide the retainer to avoid 
interference of the retainer with the 
snap ring groove. Make sure the 
snap ring is fully seated in the 
groove.When new composition 
clutch plates are used, soak the 
plates in automatic transmission 
fluid for 15 minutes before they are 
assembled. 

Install the external tabbed waved 
cushion spring. Then, install the 
composition and the steel clutch 
plates alternately, starting with a 
steel plate. 

Install the clutch pressure plate with 
the bearing surface down. Then 
install the clutch pressure plate snap 
ring. Make sure the snap ring is fully 
seated in the groove. 

Check the free pack clearance 
between the pressure plate and the 
first internal plate with a feeler 
gauge. The clearance should be 
0.030-0.055 inch. If the clearance is 
not within specifications, selective 
snap rings are available in the 
following thicknesses; 0.060-0.064, 
0.074-0.078, 0.088-0.092 and 0.102- 
0.106 inch. Insert the correct size 
snap ring and recheck the clearance. 
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FIG. 32 Replacing Rear Pump Housing Bushing 
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FIG. 33 Removing Rear Clutch Spring Snap Ring 


9. Install the thrust washer on the 
primary sun gear shaft. Be sure the 
thrust washer is installed with the 
tabs of the washer away from the 
sun gear thrust face. Lubricate all 
parts with automatic transmission 
fluid or petroleum jelly. Install the 
two center seal rings. 

10. Install the rear clutch on the 
primary sun gear shaft.Be sure all of 
the needles are in the hub if the unit 
is equipped with loose needle 
bearings. Assemble two seal rings in 
the front grooves. 

11. Install the steel and the bronze 
thrust washers on the front of the 
secondary sun gear assembly. If the 
steel washer is chamfered, place the 
chamfered side down. 


Cape Chisel 
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FIG. 34 Removing Rear Clutch Sun 


FRONT CLUTCH Gear Bushing 


Disassembly 
1. Remove the clutch cover snap rings 
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with a screwdriver, and remove the 
input shaft from the clutch drum. 

2. Remove the thrust washer from the 
thrust surface of the clutch hub. 
Insert one finger in the clutch hub, 
and lift the hub straight up to 
remove the hub from the clutch 
drum. 

3. Remove the composition and the 
steel clutch plates, and then remove 
the pressure plate from the clutch 
drum. 

4. Place the front clutch spring 
compressor on the release spring, 
position the clutch drum on the bed 
of an arbor press, and compress the 
release spring with the arbor press 
until the release spring snap ring can 
be removed (Fig. 37). 

5. Remove the clutch release spring 
from the clutch drum. 

6. Install the special nozzle shown in 
Fig. 38 on an air hose. Place the 
nozzle against the clutch apply hole 
in the fron clutch housing, and force 
the piston out of the housing. 

7. Remove the piston inner seal from 
the clutch housing. Remove the 
piston outer seal from the groove in 
the piston. 

8. Remove the input shaft bushing if it 
is worn or damaged. Use the cape 
chisel and cut along the bushing 
seam until the chisel breaks through 
the bushing wall. Pry the loose ends 
of the bushing up with an awl and 
remove the bushing. 

Assembly 

1. If the input shaft bushing was 
removed, slip a new bushing over the 
end of the installation tool and 
position the tool and bushing to the 
bushing hole. Then, press the 
bushing into the input shaft as 
shown in Fig. 39. 

2. Lubricate all parts with 
transmission fluid. Install a new 
piston inner seal ring in the clutch 
cylinder. Install a new piston outer 
seal in the groove in the piston. 

3. Install the piston in the clutch 
housing. Make sure the steel bearing 
ring is in place on the piston. 

4. Position the release spring in the 
clutch cylinder with the concave 
side up. Place the release spring 
compressor on the spring, and 
compress the spring with an Arbor 
Press. Then install the snap ring as 
shown in Fig. 37. Make sure the 
snap ring is fully seated in the 
groove. 

5. [nstall the front clutch housing on 
the primary sun gear shaft by 
rotating the clutch units to mesh the 
rear clutch plates with the serrations 
on the clutch hub.Do not breake the 
seal rings. 
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FIG. 40 Instolling Front Clutch Hub 
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6. Install the clutch hub in the clutch PRESSURE PLATE 
cylinder with the deep counterbore 
down (Fig. 40). Install the thrust 
washer on the clutch hub. 

7. Install the pressure plate in the 
clutch cylinder with the bearing 
surface up (Fig. 41). Install the 
composition and the steel clutch 
plates alternately, starting with a 
composition plate (Fig. 42). When 
new composition clutch plates are 
used, soak the plates in automatic 
transmission fluid for 15 minutes 
before they are assembled. 

The final friction plate to be 
installed is selective. Install the thickest 
plate that will be a minimum of 0.010 
inch below input shaft shoulder in 


D1961-A 


FIG. 42 Installing Clutch Plates 


2. Check the fit of the seal rings in their 


cylinder. For all other plates, use the DIOSA respective bores. A clearance of 
thinnest available. Refer to the FIG. 41 Installing Pressure Plate 0.002-0.009 inch should exist 
Specifications Section for available plate between the ends of the rings. 
thicknesses. Assembly 
8. Install the turbine shaft in the clutch 1. Replace the seal rings, and check for 
cylinder, and then install the snap PRIMARY SUN GEAR SHAFT free movement in the grooves. 
ring. Make sure the snap ring is ; 
fully seated in the groove. Disassembly 


1. Position the primary sun gear shaft 


9. Install the thrust washer on the in the clutch bench fixture. 


turbine shaft. 
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APPROXIMATE REFILL CAPACITIES CHECKS AND ADJUSTMENTS 
FMX TRANSMISSION FMX TRANSMISSION 


Transmission End Play Check 0.010-0.029 plus end play between output shaft bati bearing 
and retainer. Not to exceed a total of 0.044 inch (Selective 
Thrust Washers Available) 


Turbine and Stator End Play Check New or rebuilt 0,023 maximum. Used 0.040 maximum. 


Front Band Adjustment (Use 1/4 inch spacer Adjust screw to 10 in-Ibs torque. Remove spacer, then tighten 
between adjustment screw and servo piston stem) screw an additional 3/4 turn. Hold screw and tighten lock nut. 


Model 
Rear Band Adjustment Adjust screw to 10 11-105 torque, and back off 1-1/2 turns. 
Hold screw and tighten lock nut. 


НЕЕ 
Primary Sun Gear Shaft Ring End бар Check 0.002-0.009 


CLUTCHPLATES FMX TRANSMISSION SELECTIVE THRUST WASHERS FMX TRANSMISSION 


Thrust Washer 


Model Steel Friction Selective Plate Selective Plate Steel Friction Free Pack No, Thickness — Inch 
Plates Plates Thickness Identification Plates Plates Clearance 
0.061-0.063 


0.0565-0.0605 No Stripe 0.067-0.069 
PHC 0.0705-0.0745 Опе Stripe 4 4 0.030.0.055 

0.0845-0.0885 | Two Stripes 29935. By 0.074-0.076 

0.0985-0.1025 Three Stripes Thickness 0.081-0.083 


0.092-0.094 


(D Last plate (friction) in forward clutch is selective, install thickest plate in pack that will be a minimum 0.105-0.107 
of 0.010 inch below input shaft shoulder in cylinder. All other friction plates in pack are thinnest available. 
TORQUE LIMITS FMX TRANSMISSION 


Te уу Т” 


(1/4-20) Front Servo Release Piston 20-30 
End Plates to Bod 
Stator Support to Pump 
Governor Inspection Cover to Extension 


Lower Body and Cover Plate to Valve Bod T.V. Body to Valve Bod 


Нет 


Converter to Flywheel 


Converter Housing to Trans. Case 40-50 30-40 
Front Pump to Trans. Case 17-22 7:15 
40-45 


Front Servo to Trans. Case Rear Band Adjusting Screw Locknut 


Rear Servo to Trans. Case Front Band Adjusting Screw Locknut 
Upper Valve Body to Lower Valve Body Manual Valve Inner Lever to Shaft 


Qil Pan to Case Downshift Lever to Shaft 
Converter Cover to Converter Housing Filler Tube to Engine 
Regulator to Case 


Planetary Support Locating Screw 
Control Valve Body to Trans. Case 


Rear Bearing Retainer to Extension 28-38 
Output Shaft Yoke Nut 150-200 


SPECIAL TOOLS FMX TRANSMISSION 


T50T-100-A and 1175-AE Seal Remover T68P-70158 Seal Installer and Protector 
Т001-1175-АВ T58L-7195-A Band Adjustment Wrench 
T57L-4851-A Flange Holder TOOL-7225-C 7225-B Front Band Adjustment Wrench 
Т001.7000-00 7000-00 Air Nozzle Rubber Тір Assembly Т001-7225-С13-В 7225-C13-B Gauge Block and Chain Assembly 


TOOL-7000-CJ 7000-CC Transmission Overhaul Holding TOOL-77067 Dial Indicator Support Fixture 
7000-CJ Fixture T65P-77370-A Rear Band Torque Wrench 


T64L-7003-A Automatic Transmission Bushing Kit T65L-77515-A Rear Clutch Spring Compressor 

Remover and Replacer T00L-77530-A 77530-A Clutch Assembly Fixture 

T64E-7052-A Transmission Ext. Housing Oil Seal TOOL-77565 77530 Front Clutch Spring Compressor 
Repl. T63L-77837-A 77837-A Front Pump Seal Replacer 
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PART 17-27 AT-540 Automatic Transmission 


Applies To B-C-F-LN-600, 700, 750, and C-800 Only 


COMPONENT INDEX 


CENTER SUPPORT 
Disassembly and Assembly 

CONTROL VALVE BODY 
Disassembly and Assembly 
Removal and Installation 


EXTENSION HOUSING REAR SEAL 
Removal and Installation 
FLUID LEVEL CHECK 
FORWARD CLUTCH AND 
TURBINE SHAFT 
Disassembly and Assembly 
FOURTH CLUTCH 
Disassembly and Assembly 
GOVERNOR 
Removal and Installation 
NEUTRAL START SWITCH 
Adjustment 


DESCRIPTION 


TRANSMISSION 


The AT-540 transmission is 
hydraulically operated with four 
forward ranges and one reverse range. 
Figure 1 shows the location of the 
converter, gear train and most of the 
internal parts used in the transmission. 

The transmission consists basically 
of a hydraulic torque converter, a 
planetary gear train and a hydraulic 


OIL PUMP 


COMPONENT INDEX 


Disassembly and Assembly 
PLANETARY GEARS AND SHAFTS 

Disassembly and Assembly 
SELECTOR LEVER LINKAGE 


Adjustment 
Checking 


SELECTOR SHAFT 


Disassembly and Assembly 
SHIFT POINT CHECKS 


SPECIFICATIONS 


STALL TEST 


THROTTLE LINKAGE 


Adjustment 


TRANSMISSION (COMPLETE) 
Disassembly and Assembly 
Removal and Installation 

VACUUM MODULATOR 


Checking 


Removal and Installation 


control system which automatically 
changes gear ratios and supplies oil 
under pressure to the converter and to 
the lubrication circuits (Fig. 2). 

The torque converter multiples 
engine torque and acts as a fluid 
coupling between the engine and 
transmission gearing while starting and 
during the automatic gear shifts. 

The transmission gearing consists of 
three sets of constant mesh planetary 


gears that are operated by hydraulically 
actuated disk-type clutches which 
provide smooth, full-power shifting. 

The clutches are oil cooled and self- 
adjusting— automatic compensation for 
wear. The gear train includes First, 
Second, Third, and Fourth clutches 
with a forward clutch applied in all 
forward ranges. 
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TORQUE CONVERTER ОЦ РОМР PTODRIVEGEAR FOURTH 


FRONT SUPPORT CLUTCH 
FORWARD | THIRD 
CLUTCH CLUTCH 


FIRST AND REVERSE CLUTCH 


SECOND GOVERNOR DRIVE GEAR 
CLUTCH MAIN SHAFT 


SPEEDOMETER DRIVE GEAR 


OUTPUT SHAFT 
ТШ Жо x ERE m 
ШЕ ШІНШІ | Will г 


REAR PLANETARY 
GEARSET 


CENTER PLANETARY 
GEAR SET 


FRONT PLANETARY 
GEAR SET 


STATOR SHAFT 
TURBINE SHAFT E 


CONTROL VALVE BODY 
OIL FILTER D2366-B 


FIG. 1 Transmission Gear Train 


THIRD CLUTCH 


FOURTH CLUTCH 
FORWARD CLUTCH 


SECOND CLUTCH 
FIRST-AND-REVERSE CLUTCH 


LUBRICATION -” 


'CONVERTER-OUT: 


De FIRST-AND-REVERSE m= 
ж-- "Еш AND REVERSE [THIRD CLUTCH CLUTCH = 
DRIVE 3 T | MODULATOR 
MAINS TI — 34 SHIFT = 11 VACUUM. 
MODULATOR SIGNAL DRIVE? 1.2 SHIFT MODULATOR à 
34 RELAY VALVE ALVE , SIGNAL VALVE PRESSURE VALVE jl 
YY = r | 
2-3SHIFT I 
U —9 1 SIGNAL l 4 | ' 
; mi VALVE | ' 
w E> ORIFICE —-— 
5 5 2—9 ғ VACUUM 
TRIMMER [] NEUTRAL MODULATOR 
REGULATOR He START 
MAIN PRESSURE VALVE 1-2 SIGNAL SWITCH ORIFICE 
REGULATOR VALVE] ORIFICE n s. 
= PUMP INTAKE: Р 34 SIGNAL i GOVERNOR: = 
y REVERSE s. — 
| BACK-UP TIGHT. — |22199: ПІ түте 
st ч 23 SHIFT 
т NEUTRAL | PRESSURE SWITCH B= OURTH CLUTCH! eid eis DRIVE a 
[Lis REGULATOR THIRD CLUTCH = g 
T ° | LI > ІШІ; 
ORIFICE к. 
SECOND - 
ORIFICE (| CLUTCH — ORIFICE 
F TRIMMER | J ORIFICE T 
THIRD CLUTCH ) VALVE = ORIFICE ы 
OURTH CLUTCH 
TRIMMER VALVE TRIMMER VALVE 23RELAY M2 RELAY 
FIRST & REVERSE [Lsecono сіитсн VALVE VALVE 
CLUTCH TRIMMER VALVE 


GOVERNOR VALVE 


FIRST-AND-REVERSE CLUTCH 
NEUTRAL, FORWARD REGULATOR 


X EXHAUST 


02367-А 


FIG. 2 Hydraulic Control System 
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TESTING 


When diagnosing transmission 
problems, refer to the Truck Diagnosis 
Manual for the detailed information on 
the items that could be causing the 
problem. 


TRANSMISSION FLUID LEVEL 
CHECK 


1. With the vehicle standing level, 
apply the parking brake, and place 
the range selector lever in N. 
Operate the engine at idle speed. 

2. If the transmission fluid is cold, 
operate the transmission until 
normal operating temperature (150 
degrees to 200 degrees F) is reached. 

3. When the engine and transmission 
have reached their normal operating 
temperatures, move the selector 
lever through all the range positions 
to make sure that warm fluid is 
distributed throughout the 
transmission. Return the selector 
lever to N. 

4. Clean around the end of the fill pipe 
before removing the dipstick. 

5. Check fluid level on dipstick. The 
safe operating level is between the 
ADD and FULL marks on the 
dipstick. If fluid level is low, add 
sufficient fluid to bring level to the 
FULL mark. If level is too high, 
drain excess fluid to proper level. 


STALL TEST 


A stall test should be conducted 
when the power package (engine and 
transmission) is not performing 
satisfactorily. The purpose of the test is 
to determine if the transmission is the 
malfunctioning component. 

Start the engine to allow it to reach 
its normal temperature. Apply both the 
parking and service brakes and, if 
necessary, block the vehicle to prevent 
any forward or reverse movement. 

The stall test is made in gear at full 
throttle to check engine performance, 
converter and the holding ability of the 
clutches. While making this test, do not 
maintain the stalled condition longer 
than 30 seconds due to rapid heating of 
the transmission oil. With the 
transmission in neutral, run the engine 
at 1200 to 1500 rpm for two minutes to 
cool the oil between tests. Do not allow 
the converter-out temperature to exceed 
300 degrees F. Keep close check to 
prevent the engine cooling system from 
overheating. 

With the transmission in gear and 
the engine at full throttle, note the 
maximum speed the engine will attain. 


AT-540 AUTOMATIC TRANSMISSION 


Then compare the speed with the limits 
shown in the Specification Section. An 
engine speed above or below the 
specified range may indicate a 
malfunction in the engine or 
transmission. 


SHIFT POINT CHECKS 


The Specification Booklet outlines 
the engine speeds at which the various 
shifts should occur. 


SELECTOR LEVER LINKAGE 
CHECK 


Proper adjustment of the manual 


"selector lever linkage is important 


because the shift tower gate positions 
must correspond exactly to the detents 
in the transmission. Periodic checks 
should be made for bent or worn parts, 
loose bolts and threaded connections 
and an accumulation of grease and dirt. 
АП moving joints must be kept clean 
and well lubricated. 

The selector lever should move 
easily and give a feel of positive 
engagement in each position. The pin 
which engages the shift lever linkage at 
the transmission should move freely in 
each range. 


VACUUM MODULATOR CHECK 


To check for a vacuum diaphragm 
leak, insert a pipe cleaner into the 
vacuum connector pipe as far as possible 
and check for the presence of 
transmission fluid. If fluid is found 
replace the modulator. Gasoline or 
water vapor may settle in the vacuum 
side of the modulator. If this is found 
without the presence of fluid, the 
modulator need not be changed. 

To check the modulator for an 
atmospheric leak, apply a liberal coating 
of soap bubble solution to the vacuum 
connector pipe seam, crimped upper-to- 
lower housing seam and threaded screw 
seal. Using a short piece of rubber 
tubing, apply air pressure to the vacuum 
pipe by blowing into the tube and 
observe for leak bubbles. If bubbles 
appear, replace the modulator. Do not 
use more than 6 psi air pressure, as 
pressure over 6 psi may damage the 
modulator. 


TORQUE CONVERTER TESTS 


Because the torque converter 
assembly is closed and welded after 
assembly of the internal parts, no repairs 
can be made. The assembly can be 
tested, however, to determine its 
condition in two areas. End play of the 
internal elements can be measured, and 
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the outer shell can be tested for leaks. 


CONVERTER END PLAY CHECK 


1. Clear the torque converter of oil. 
Examine the oil for evidence of 
foreign matter or metal, indicating 
internal damage. 

2. Insert the converter end play 
checking tool (Fig. 3) into the 
converter hub until it bottoms. 

3. Attach a dial indicator to the tool 
(Fig. 3). Expand the split bushing in 
the turbine spline by tightening the 
adjusting nut. Tighten the adjusting 
nut until the tool is securely locked 
into the spline. 

4. Position the indicator button on the 
converter hub and set the dial face at 
0 (zero). 

5. Lift the tool upward as far as it will 
go and note the indicator reading. If 
the end play exceeds 0.050 inch, the 
torque converter assembly should be 
replaced. 


CONVERTER LEAKAGE CHECK 


1. Clear the torque converter of oil. 
Examine the oil for foreign matter or 
metal, indicating internal damage. 

2. Place the torque converter leak test 
tool on the converter hub (Fig. 4) 
and hand tighten the knurled 
portion of the tool to hold it securely 
in place. 

3. Pressurize the converter to a 
maximum of 75 psi. Submerge the 
pressurized assembly in water and 
observe closely for bubbles that 
indicate leakage. If the assembly 
leaks, it should be replaced. 

4. Release the air from the torque 
converter by pushing on the valve 


Tool—4201-C 


Tool — T72T-7000-R D2368-A 


FIG. 3 Checking Converter End 
Play 
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stem іп (һе air fitting оп the tool. Ве 
Sure that all pressure is completely 
exhausted from the converter before 
removing the tool. 


T72T-7000-B 


FIG. 4 Converter Leak Checking 
Tool 


ADJUSTMENTS 


NEUTRAL START SWITCH 


Check the starter circuit at all 
selector lever positions. The circuit must 
be open at all positions except N 
(neutral). To adjust, loosen the neutral 
switch to bracket attaching screws (Fig. 
5). Position the switch so that the starter 
circuit is closed when the selector lever 
is at N. 


SELECTOR LEVER LINKAGE 


1. With the engine stopped, position 
the transmission selector lever in the 
R position. 

2. Disconnect the shift cable sleeve at 
the transmission manual lever (Fig. 
6). 

3. Shift the transmission manual lever 
to R (all the way forward and 
upward). 

4. With the transmission manual lever 
in the R position, adjust the sleeve so 
that it freely enters into the hole of 
the manual lever. 

5. Connect the sleeve to the manual 
lever with the flat washers, spring 
washer and cotter pin. 

6. Operate the shift lever in all 
positions to make certain that the 
manual lever at the transmission is 
in full detent in all gear ranges. It 
may be necessary to readjust the 
sleeve slightly to obtain the detent 
position in all drive ranges. 


SELECTOR 
LEVER 
ARM 


SELECTOR 
LEVER MOUNTING 
BRACKET 


NEUTRAL 
START SWITCH 


FIG. 5 Neutral Start Switch 


THROTTLE LINKAGE 
ADJUSTMENTS 


The throttle linkage should be 
adjusted whenever the engine idle speed 
is changed, and whenever the 
transmission operation indicates that 


CLEVIS 
PIN 


D2359- А 


adjustment is required. Refer to Group 
24 for the detailed throttle linkage 
adjustment procedures. 
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SHIFT CABLE 


FIG. 6 Selector Lever Linkage— Typical 


SELECTOR LEVER 


TRANSMISSION 
MANUAL LEVER 


COTTER PIN 


FLAT WASHERS 


SLEEVE 


SPRING WASHER а 


TRANSMISSION 
MANUAL LEVER 


D2370-A 


REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 

l. From inside the vehicle, remove the 
right and left door sill scuff plate 
screws and remove the plates. 
Position the floor covering out of the 
way. Remove the bolts securing the 
transmission access cover to the 
floor pan and remove the cover. 

2. On a one-piece drive shaft, 
disconnect the shaft from the yoke at 


the parking brake drum. On a two- 
piece drive shaft, disconnect the 
coupling shaft from the yoke at the 
parking brake drum, and then 
remove the center support bearing 
bracket. Move the forward end of 
the drive shaft out of the way. 


. Disconnect the parking brake 


linkage and remove the parking 
brake drum from the output shaft 
flange. 

Remove the parking brake handle 


and brackets from the transmission 
case. 


. Place a drain pan under the 


transmission. Disconnect the filler 
tube from the transmission pan and 
allow the fluid to drain. 


. Disconnect the speedometer cable 


from the rear of the transmission. 


. Disconnect the oil cooler lines at the 


transmission. 


. Disconnect the vacuum line from 


the vacuum modulator. 
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чотлэн puma un aaamaaasaa c ......................... i ................. "M 


11. 


12. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


.Remove the six 


Remove the vacuum modulator 
retainer bolt and remove the 
retainer. Remove the vacuum 
modulator and valve actuating rod 
from the case. 


. Disconnect the shift cable from the 


manual lever at the transmission. 
Remove the two bolts that secure 
the shift cable bracket to the 
transmission and position the cable 
and bracket out of the way. 
Remove the inspection cover from 
the bottom front side of the flywheel 
housing. 

converter-to- 
flywheel attaching bolts. 


. Remove four upper and two lower 


converter housing-to-flywheel 
attaching bolts. 


. Remove the bolts and nuts securing 


the two rear engine supports to the 
crossmember. Remove the lower 
Insulators and flat washers. 
Loosen the front engine support 
bolts. 

Position a transmission Jack under 
the transmission and secure the 
transmission to the jack with safety 
chain. 

Place a jack under the engine, then 
raise both jacks to take the weight 
off the crossmember. 

Remove the two upper engine rear 
support insulators from the 
crossmember. 

Remove the bolts securing the 
engine rear support brackets to the 
transmission and remove the 
brackets. 

With both jacks supporting the 
engine and transmission, remove the 
remaining converter housing-to- 
flywheel attaching bolts. 

Pull the transmission rearward until 
the converter housing contacts the 
body sheet metal (Fig. 7). Then tilt 
the rear of the transmission up until 
the bottom of the converter housing 
clears the crossmember (Fig. 7). 
Lower the unit and remove it from 
under the vehicle. If necessary, raise 
the rear of the truck to permit the 
transmission to clear the frame. 


Installation 


1. 


3. 


Position the torque converter to the 
transmission, engaging the turbine 
shaft with the converter turbine, the 
stator shaft with the stator, and the 
hub with the oil pump drive gear. 
With the converter properly 
installed, place the transmission on 
the jack. Secure the transmission to 
the jack with safety chain. 

Raise the converter and 


14. 


15. 


16. 


17. 


18. 
19. 


20. 


21. 
22. 
23. 
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transmission on the jack, then move 
the assembly into position over the 
crossmember (Fig. 7). Align the 
holes in the converter with the holes 
in the flywheel. 

Install six converter housing-to- 
flywheel attaching bolts (three on 
each side). Torque the bolts to 
specification. 

Lower the engine jack and remove it 
from under the vehicle. 

Position the engine rear support 
brackets to the sides of the 
transmission and secure with the 
attaching bolts. 

Position the two upper engine rear 
support insulators on the 
crossmember. Position the lower 
insulators and flat washers to the 
crossmember and install the rear 
support-to-crossmember bolts and 
nuts. Torque the bolts to 
specification. 

Lower the transmission jack and 
remove it from under the vehicle. 
Install the four upper and two lower 
converter housing-to-flywheel 
attaching bolts. 


. Torque the front engine support 


bolts to specification. 


. Install the six converter-to-fly wheel 


attaching bolts. Torque the bolts to 
specification. 


. Install the inspection cover on the 


bottom front side of the flywheel 
housing. 


. Position the shift cable bracket to 


the transmission and install the 
attaching bolts. 

Connect the shift cable to the 
manual lever at the transmission. 
Install the vacuum modulator 
actuating rod and vacuum 
modulator into the case. Install the 
vacuum modulator retainer and 
secure with the attaching bolt. 
Torque the bolt to specifications. 
Connect the vacuum line to the 
vacuum modulator. 

Connect the oil cooler lines to the 
transmission case. 

Connect the speedometer cable. 
Connect the fluid filler tube to the 
oil pan. 

Position the parking brake handle 
and brackets to the transmission 
case and secure with the attaching 
bolts. 

Install the parking brake drum. 
Connect the parking brake linkage. 
Install the drive shaft, the center 
support bearing bracket and the 
coupling shaft. Connect the 
coupling shaft to the parking brake 


24. 


25. 


26. 


17-27-06 


drum. Torque all bolts апа nuts to 
specification. 

Position the transmission access 
covers to the floor pan and secure 
with the attaching bolts. Reposition 
the floor covering. Install the door 
Sill scuff plates and secure with the 
attaching screws. 

Add enough automatic transmission 
fluid to the converter and 
transmission to bring the fluid level 
to the full mark on the dipstick. 
Check the transmission, converter 
assembly and oil cooler lines for 
1еаК$. 


CONTROL VALVE BODY 


Removal 


l. 


m 


9 


Place а drain рап under the 
transmission. Disconnect the filler 
tube from the transmission pan and 
allow the fluid to drain. 

Remove the bolts and nuts securing 
the two rear engine supports to the 
crossmember. Remove the lower 
insulators and flat washers. 

Place a jack under the transmission, 
then raise the transmission to take 
the weight off the crossmember. 
Remove the oil pan and gasket. 
Remove the oil filter retaining screw 
and remove the filter. 

Remove the oil intake pipe (Fig. 11). 
Remove the detent spring retaining 
bolt and remove the spring. 
Remove the 18 control valve body 
attaching bolts and remove the valve 
body and the three attached tubes 


BODY SHEET METAL 


CROSSMEMBER --п 


CROSSMEMBER 5 


D2558.A 


FIG. 7 Removing or Installing 


Automatic Transmission 
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from the case. Be careful not to drop 
the selector valve out of the valve 
body. 


Installation 


l. 


Install the governor feed tube, 
pressure tube and the first-reverse 
clutch tube in the valve body. 
Install the control valve body by 
aligning the three tubes with the 
holes in the case. Install the valve 
body attaching bolts and tighten 
them evenly to 8-12 ft-lbs torque. Be 
sure the long 1/2-20 x 2 3/4 inch 
bolt is installed near the center of the 
valve body (Fig. 11). 

Position the detent spring on the 
valve body, making sure the spring 
roller is centered on the selector 
lever. Install and tighten the 
attaching bolt to specification. 
Install a new seal ring on the end of 
the intake pipe and install the pipe. 
Position the oil filter on the intake 
pipe and install the attaching screw. 
Torque the screw to specification. 
Place a new oil pan gasket on the 
transmission case and install the 
pan. Install the attaching screws and 
torque the screws evenly to 
specification. 

Lower the transmission jack and 
remove it from under the vehicle. 
Position the lower insulators and flat 
washers to the crossmember and 
install the rear  support-to- 
crossmember bolts and nuts. Torque 
the bolts to specification. 

Secure the fluid filler tube to the 
pan. Fill the transmission to the 
proper level with the specified fluid. 


TRANSMISSION DRAIN AND 
REFILL 


l. 


If the fluid is cold, operate the 
transmission until a normal 
operating temperature is reached. 
Disconnect the filler tube from the 
transmission pan and allow the fluid 
to drain. 

When the fluid has stopped 
draining, reconnect the filler tube 
and tighten the fitting securely. 
Remove the dipstick and pour 
approximately ten quarts of 
transmission fluid into the 
transmission through the filler tube. 
With the vehicle standing level, 
apply the parking brake and place 
the selector lever in N. Operate the 
engine at idle speed. 

If the transmission fluid is cold, 
operate the transmission until 
normal operating temperatures (150 
degrees to 200 degrees F) is reached. 
When the engine and transmission 
have reached their normal operating 
temperatures, shift the selector lever 


through all the range positions to 
make sure that warm fluid is 
distributed throughout the 
transmission. Return the selector 
lever to N. 

Check the fluid level on the dipstick. 
The safe operating level is between 
the ADD and FULL marks on the 
dipstick. If fluid level is low, add 
sufficient fluid to bring level to the 
FULL mark. If level is too high, 
drain excess fluid to proper level. 


VACUUM MODULATOR 


Removal 


1. 


2. 


Disconnect the vacuum line from 
the vacuum modulator. 

Remove the vacuum modulator 
retainer bolt and remove the 
retainer. 

Remove the vacuum modulator and 
valve actuating rod from the case. 
Remove the seal ring from the 
modulator (Fig. 8). 


Installation 


1. 


Install the vacuum modulator 
actuating rod (Fig. 8) into the case. 
Be sure larger diameter is inserted 
first. 

Install a new seal ring on the 
vacuum modulator. Lubricate the 
seal ring with oil-soluble grease and 
Install the modulator into the case. 
Rotate the modulator until the 
vacuum hose connector pipe faces 
directly forward. Then, install the 
retainer, with the bent tabs against 
the transmission, and secure with 
the attaching bolt. Torque the bolt 
to specification. 

Connect the vacuum line to the 
vacuum modulator. 


COVER 


| VALVE 
ACTUATING 
oD 


GOVERNOR 


GOVERNOR 


Removal 


1; 


2. 


Remove the four governor cover-to- 
case attaching bolts (Fig. 8). 
Remove the cover, cover gasket and 
governor from the case. Rotate the 
governor clockwise to disengage the 
drive gears. 


Installation 


1. 


2. 


Insert the governor assembly in the 
case. 

Place a new gasket on the governor 
cover and install the cover (Fig. 8). 
Install and torque the cover 
attaching bolts to specification. 


EXTENSION HOUSING REAR 
SEAL 


Removal 


1. 


Оп а опе-ріесе drive shaft, 
disconnect the shaft from the yoke at 
the parking brake drum. On a two- 
piece drive shaft, disconnect the 
coupling shaft from the yoke at the 
parking brake drum, and then 
remove the center support bearing 
bracket. Move the forward end of 
the drive shaft out of the way. 
Disconnect the parking brake 
linkage. 

Remove the bolts securing the 
parking brake drum to the extension 
housing and remove the drum. 


4. Remove the seal as shown in Figure 
9. 

Installation 

1. Install a new extension housing seal 


2. 


using the tool shown in Figure 10. 
Position the parking brake drum to 
the extension housing and install the 
attaching bolts. Torque the bolts to 
specification. 
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FIG. 8 Removing or Installing Vacuum Modulator 
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FIG. 9 Removing Extension Housing Seal 


[97 


Connect (ће parking brake linkage. 


Connect the drive shaft or the 
coupling shaft and center support 


bearing bracket. Torque the nuts 
and/or bolts to specification. 
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Tool—T72T-7000-C 


Instolling Extention 
Housing Seol 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


I. 


Proper equipment must be available 
before disassembly is started. This 
equipment includes a suitable hoist 
of at least 1/4-ton capacity, proper 
hand tools and special tools, and a 
press. 

Gaskets, lock wires, lock strips, and 
cotter pins should be discarded as 
they are removed. New parts of this 
type should always be installed. 
Care must be used to avoid damage 
to transmission components during 
disassembly, cleaning, inspection, 
repair, and assembly operations. 
Nicks, and scratches caused by 
careless handling may cause fluid 
leakage or improper functioning and 
could result in transmission failure. 
All worn or damaged parts must be 
repaired or replaced. Where special 
torque requirements apply, refer to 
the specifications section. 
Cleanliness is important in servicing 
the transmission. All components 
must be thoroughly cleaned and 
kept clean throughout the rebuild 
process. The presence of dirt can 
cause malfunction, and possible 
failure of the transmission. 

Every component should be 
thoroughly cleaned after the 
transmission is disassembled. 
Cleaning is necessary to insure 
effective inspection for wear, 
damage, and serviceability of 
components. 


Crocus cloth may be used to remove 
minor surface irregularities. 

A. soft wire (brass or copper) may be 
used to clean fluid passages. Always 
flush such passages thoroughly after 
cleaning. 

If steam cleaning is used, dry the 
cleaned parts immediately with 
compressed air and apply a film of 
oil to prevent rusting. Never use lye 
or caustics which will corrode or 
etch metal surfaces. 

Do not clean the lubricant from new 
bearings. Keep new bearings 
wrapped until they are to be 
installed. Soak bearings which have 
been in service, in dry cleaning 
solvent or mineral spirits paint 
thinner to loosen deposits of dirt. Do 
not spin the bearings during 
cleaning or drying. After cleaning, 
turn the bearings by hand and note 
any evidence of grit. Clean them if 
grit is present. 


Disassembly 


1. 


2. 


Remove the converter from the 
converter housing. 

Remove the vacuum modulator and 
modulator valve actuator rod. 
Remove the four governor cover-to- 
case attaching bolts. Remove the 
governor cover and gasket. Remove 
the governor. 

Remove the oil pan, oil filter and 
intake pipe. Remove the detent 
spring retaining bolt and remove the 
spring (Fig. 11). 


4. Remove 18 control valve body 


11. 
12. 


attaching bolts. Lift the valve body 
and the three attached oil tubes from 
the transmission case (Fig. 11). Be 
careful not to drop the selector valve 
out of the valve body. 

Remove the three oil tubes from the 
valve body. Remove the oil screen 
from the valve body, at the governor 
feed tube bore. 

Using a magnet, remove the steel 
governor check valve ball from the 
channel in the transmission case 
(Fig. 12). Remove the center 
support anchor bolt and flat washer. 
Remove nine bolts and lockwashers 
from the front support and two bolts 
and seals from opposite holes in the 
oil pump body. Use the tools shown 
in Fig. 13 to loosen the pump, then 
lift it out of the case. 

Remove the two hook-type seal 
rings and thrust washer from the 
hub of the front support (Fig. 14). 
Remove the front support gasket 
(Fig. 15). Lift the forward clutch 
and turbine shaft assembly out of the 
case. Remove the nylon thrust 
washer from the rear of the 
assembly. 


. Grasp the fourth clutch spring 


retainer and lift the clutch assembly 
out of the case (Fig. 16). 

Remove the sun gear shaft (Fig. 17). 
Remove the snap ring from the 
third-clutch back plate, using the 
tool shown in Figure 18, and remove 
the back plate. Remove the clutch 
plates (Fig. 17). 
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FIG. 11 Removing or Installing Oil Intake Pipe 


13. Remove the center support snap 
ring using Tool T72T-7000-JJ. 
Remove the two hook-type seal 
rings from the center support hub. 
Install the center support lifting tool 
on the hub and carefully lift the 
support out of the case (Fig. 19). 

14. Remove the thrust washer from the 
front of the planetary sun gear. 

15. Remove the planetary gears and 
shaft as a unit. If necessary, tap the 
end of the output shaft with a soft- 
faced hammer to loosen the 
assembly. 

16. Remove the governor and 
speedometer drive gears and spacer 
if they did not come out with the ~ STEEL CHECK 
planetary gears and shafts assembly. ne E 

17. Using Tool T72T-7000-JJ, remove 


D2377-A 


FIG. 14 Removing or Installing 
Front Support Seal Rings 
and Thrust Washer 


TURBINE 
SHAFT 


the snap ring securing the second- FIG. 12 Removing or Installing 
clutch in the transmission case. Governor Check Valve Ball 
Remove the clutch plates and back 

plate. 

18. Using Tool T72T-7000-JJ, remove groove. Remove the two lip-type 
the first and reverse clutch back seals from the piston grooves. 
plate snap ring and remove the back 20. Remove the output shaft seal using 
plate. Remove the rear planetary the tools shown in Figure 9. 
ring gear and clutch plates. 21. Remove the rear bearing snap ring 

19. Compress the first and reverse and remove the bearing with the 
clutch springs with the tool shown in tools shown in Figure 21. 

Figure 20. Remove the snap ring. Assembly 

Remove the tool, spring retainer, 1. Lubricate and install new inner and 

piston return springs and piston. As outer seal rings in the first and 

the tool is released, guide the reverse clutch piston grooves. FIG. 15 Removing or Installing 


retainer spring to clear the snap ring Position the inner seal protector Front Support Gasket 
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FIG. 16 Removing or Installing 
Fourth-Clutch Assembly 


| 


THIRD CLUTCH 
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FIG. 17 Removing Sun Gear Shaft 
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FIG. 18 Removing Third-Clutch 
Snap Ring 
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FIG. 19 Removing Center Support 


FIG. 20 Removing or Installing First 
and Reserve Clutch Spring 
Retainer Snap Ring 


over the center hub in the case (Fig. 
22). Insert the piston backward into 
the outer seal protector, then hold 
the piston and large seal protector 
and insert as a unit into the case. 
When the seal protector is properly 
seated, push the piston into place 
making sure the tang on the piston is 
seated in the slot in the case. 


2. Position the piston return springs in 


the piston recesses. Check to be sure 
the springs are properly aligned and 
place the spring retainer on the 
springs. Place the snap ring on the 
spring retainer. 

3. Install the spring compressor tool 
(Fig. 20) and compress the springs 
until the spring retainer clears the 
snap ring groove. Install the snap 
ring and remove the tool. 


4. Install the first and reverse clutch 


plates alternately starting with an 


external-tanged plate. Install the 
clutch back plate and secure it with 
the snap ring. Install the rear 
planetary ring gear. 

5. Using the first and reverse clutch 
clearance gauge, check the clearance 
between the snap ring and back plate 
(Fig. 23). The clearance should be 
0.0405-0.1005 inch. 

6. Ifthe clearance is excessive, replace 
the clutch plates. If the clearance is 
insufficient, a thinner back plate is 
required. The back plates are 
stamped with identification numbers 
and are available in the following 
thicknesses: 


Thickness Identification No. 
0.683-0.693 inch 1 
0.647-0.657 іпсһ 2 
0.611-0.621 inch 3 


If the clearance is still excessive after 
new clutch plates have been installed, a 
thicker back plate is required. 

7. Align the internal splines of the first 
and reverse clutch plates and install 
the planetary gears and shafts 
assembly into the transmission case. 
Be sure the rear planetary ring gear 
splines engage all of the internal 
splined plates of the clutch. 

8. Install the second clutch back plate 
in the transmission case, then install 
the clutch plates alternately starting 
with an internal splined plate (Fig. 
24). Install the snap ring. 

9. Before installing the center support 
in the transmission case, remove the 
third clutch piston from the 
assembly. 

10. Using the center support lifting tool, 
lower the center support into the 
transmission case (Fig. 19). Be sure 
the tapped hole in the support is 
aligned with the bolt hole in the 
bottom of the case. Remove the tool. 

11. Install the flat washer and center 
support anchor bolt (Fig. 12). Do 
not tighten the bolt at this time. 

12. Install the center support 
compressor tool as shown in Figure 
25. Use two of the oil pump 
retaining bolts to secure the tool. 

13. Tighten the compressor tool bolt to 
8-10 ft-Ibs torque. 

14. Using the snap ring selection gauge, 
check the snap ring groove clearance 
(Fig. 25). The gauge has four lugs of 
different color and thicknesses. Try 
all four lugs into the groove. The 
thickest lug which will enter the 
groove indicates the color code of 
the snap ring required. Selective 
snap rings are available as follows: 
Thickness 
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FIG. 21 


Gauge апа Snap Ring Color Code 


0.150-0.154 Blue 

0.154-0.157 Yellow 

0.157-0.160 Green 

0.160-0.164 Red 

After selecting the correct snap ring, 
remove the tool. 

15. Install the third clutch piston in the 
center support assembly and secure 
it with the snap ring selected above. 

16. Install the sun gear shaft. Be sure the 
long splined end is installed toward 
the rear of the transmission. 

17. Install the sun gear shaft retainer 
tool on the transmission mainshaft 
(Fig. 26). 

18. Position the transmission with the 
output shaft up. 

19. Install the governor and 
speedometer drive gears on the 
output shaft. Using a soft drift, tap 
against the speedometer drive gear 
to seat both the governor and 
speedometer gears in the case. 

20. Position the spacer selection gauge 
tool firmly against the output shaft 
and speedometer drive gear (Fig. 
27). Loosen the thumbscrew and 
push the sliding member against the 
rear bearing snap ring groove. 
Tighten the thumbscrew. Be sure the 
two pins protruding from the back 
face of the tool are aligned in a single 
spline of the output shaft to keep the 
tool straight for an accurate 
measurement. 

21. Remove the gauge, and using a 
depth micrometer, measure the 
distance as shown in Figure 27. This 
dimension will determine which 
selective spacer to use. The spacers 
are serviced as follows: 

Micrometer Dimension Identification 
1.0003-1.0138 1 Groove 
1.0138-1.0273 2 Grooves 
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Removing Output Shaft Rear Bearing 
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FIG. 22 Installing First and Reverse 


Clutch Piston 
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FIG. 23 Checking First and Reverse 
Clutch Clearance 
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FIG. 24 Instolling Second Clutch 
Plates 
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FIG. 25 Check Snap Ring Groove 


Clearance 
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FIG. 26 Installing Sun Gear Shaft 
Retainer Tool 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


1.0273-1.0408 3 Grooves 
1.0408-1.0543 4 Grooves 
1.0543-1.0678 5 Grooves 
1.0678-1.0813 6 Grooves 


After installing the proper, spacer, 
install the output shaft rear bearing 
using the tool shown in Figure 28. 
Install the snap ring. 

Using the tools shown in Figure 29, 
check the output shaft end play. 
With the dial indicator contacting 
the end of the output shaft, set the 
indicator at zero. Pull the output 
shaft upward and note the indicator 
reading. The end play should be 
0.003 to 0.042 inch. After checking 
the end play, remove the dial 
indicator and install two 1/2-13 
bolts through the bore of the tool 
and into the case. Tighten the bolts 
to 5-8 ft-Ibs torque. 

Reposition the transmission, 
mainshaft up, and remove the sun 
gear shaft retainer tool. 

Install the third clutch clutch plates 
alternately starting with an external- 
tanged plate. Be sure the single tang 
on the plates engage the single slot in 
the case. Install the clutch back plate 
and secure it with the snap ring. Be 
sure to use the back plate marked 
with a 2. 

Install the fourth clutch assembly in 
the case (Fig. 16). Be sure the 
internal splines of the clutch housing 
engages the sun gear shaft and the 
external splines engage the internal 
splines of the third clutch plates. 
Using the third clutch clearance 
gauge, check the clearance between 
the snap ring and back plate (Fig. 
30). The clearance should be 0.029- 
0.119 inch. If the clearance is 
excessive, replace the clutch plates. 
Refer to the wear limit chart in the 
Specification Section for the clutch 
plate dimensions. 

Place the nylon thrust washer on the 
forward clutch hub (Fig. 31). Coat 
the washer with oil-soluble grease to 
hold it in place. 

Install the forward clutch and 
turbine shaft assembly in the case. 
Rotate the forward clutch assembly 
one or two revolutions, while 
pushing it downward. 

Using the tools shown in Figure 32, 
measure the distance from the top of 
the gauge bar to the thrust washer 
surface of the clutch housing. 
Subtract the thickness of the gauge 
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Depth Micrometer Tool—T72T-7000-T 
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FIG. 27 Rear Bearing Spacer Measurement 


33; 


34. 


35. 


36. 


37. 


38. 


39. 


bar (1.00 inch) and record the 
difference. Use the dimension 
recorded to select the proper thrust 
washer. The thrust washers are 
serviced as follows: 

Dimension Identification 
0.7329-0.7493 
0.7493-0.7656 
0.7656-0.7820 
0.7820-0.7983 
0.7983-0.8147 
0.8147-0.8311 
Coat the selected thrust washer and 
the two hook-type seal rings with 
oil-soluble grease and install them 
on the front support hub (Fig. 14). 
Be sure the tab of the washer 
engages the cast recess in the 
support. 

Install the front support gasket, 
aligning the bolt holes in the gasket 
with those in the case (Fig. 15). 
Install the oil pump assembly with 
the tools shown in Fig. 13. 

Install the nine 5/16-18 x 1 3⁄4 inch 
front support-to-case attaching bolts 
and lock washers. Torque the bolts 
to specification. 

Remove the tools from the pump 
body and install the two 5/16-18 x 1 
inch pump body-to-support 
attaching bolts and seals. Torque the 
bolts to specification. 

Remove Tool T72T-7000-CC from 
the transmission case and output 
shaft. 

Mount a dial indicator support tool 
on the transmission case (Fig. 33). 
Mount a dial indicator on the 
support so that the contact rests on 
the end of the turbine shaft. Measure 
the turbine shaft end play. Тһе 
desired end play is 0.0053-0.0337 
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FIG. 28 Installing Rear Bearing 
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FIG. 29 Checking Output Shaft 
End Play 
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FIG. 30 Checking Third Clutch 


42. 


43. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


Clearance 


inch. Remove the tool. 


‚ Install the output shaft oil seal (Fig. 


10). Refer to Removal and 
Installation for the installation 
procedures. 


. Install the steel governor check 


valve ball into the transmission case 
(Fig. 12). 

Tighten the center support anchor 
bolt (Fig. 12) to 39-46 ft-Ibs torque. 
Position the control valve body in 
the case. Be careful not to drop the 
selector valve out of the valve body. 


. Install the governor oil screen into 


the feed tube opening of the valve 
body. Install the governor feed tube, 
pressure tube and the first-reverse 
clutch tube in the valve body. 

Lift the valve body and install the 
three tubes into their respective 
bores in the case (Fig. 11). 
Position the detent spring on the 
valve body and install the 1/4-20 x 1 
3/4 inch bolt (Fig. 11). 

Hold the detent spring roller in the 
center of the selector lever and 
tighten the bolt to 8-12 ft-Ibs torque. 
Install the remaining control valve 
body attaching bolts and tighten 
them evenly to 8-12 ft-lbs torque. Be 
sure the long 1/4-20 x 2 3/4 inch 
bolt is installed near the center of the 
valve body. 

Install a new seal ring on the end of 
the intake pipe and install the pipe. 
Position the oil filter on the intake 
pipe and install the attaching screw. 
Torque the screw to specification. 
Place a new oil pan gasket on the 
transmission case and install the 
pan. Install the attaching screws and 
torque the screws evenly to 
specification. 

Insert the governor assembly in the 


JE 7p2393.A 
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ASSEMBLY 
PTO DRIVE GEAR 


FOURTH CLUTCH THRUST WASHER 
DRIVE HUB 
02394-А 
FIG. 31 Installing Forward Clutch 


53. 


54. 


55. 


56. 
57. 


Hub Thrust Washer 


case. Place a new gasket on the 
governor cover and install the cover. 
Install the four attaching bolts and 
torque the bolts to specification. 
Install the vacuum modulator 
actuating rod into the case. Be sure 
the larger diameter is inserted first. 
Install a new seal ring on the 
vacuum modulator. Lubricate the 
seal ring with oil-soluble grease and 
install the modulator into the case. 
Rotate the modulator until the 
vacuum hose connector pipe faces 
directly forward. Then, install the 
retainer, with the bent tabs against 
the transmission, and secure with 
the attaching bolt. Torque the bolt 
to specification. 

Install the converter assembly. 
Install the transmission in the 
vehicle. 


CONTROL VALVE BODY 


Disassembly 


1; 
2; 


Remove the manual valve (Fig. 34). 
Remove the three vacuum 
modulator valve body bolts and 
remove the valve body. Remove the 
spacer plate. 

Remove the priority valve, spring 
and valve stop from the control 
valve body. 

Before removing the vacuum 
modulator valve, note the slot in the 
adjusting ring in which the retaining 
pin is seated. Then, hold the 
adjusting ring against the spring 
pressure and remove the pin. 
Remove the adjusting ring, valve 
stop, spring valve, spring and 
vacuum modulator valve (Fig. 34). 
Remove the eight bolts from the 
trimmer cover and remove the 


Depth Micrometer 


FORWARD CLUTCH 


ASSEMBLY Tool—T72T-7000-U 
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FIG. 32 Front Thrust Washer 


Measurement 


Tool—4201-C 
TURBINE SHAFT 


FIG. 33 Measuring Turbine Shaft 
End Play 


cover. The cover is spring loaded 
and must be held while the bolts are 
removed. 

Removal of the cover will expose the 
four trimmer valve stops. Remove 
these stops from the valve body. 
Also remove a trimmer spring, plug 
and valve from each of the trimmer 
valve bores. 

Remove the 2-3 and 1-2 relay valve 
retaining pins from the valve body. 
The spring spacers are spring loaded 
and must be held while the retaining 
pins are being removed. 


8. Remove the 2-3 relay valve spring 
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spacer, valve stop, spring and valve. 

9. Remove the 1-2 relay valve spring 
spacer, spring and valve. 

10. Remove the hold regulator valve 
retaining pin from the valve body. 
The valve plug is spring loaded and 
must be held while the retaining pin 
is being removed. 

11. Remove the hold regulator valve 
plug, valve stop, spring and valve. 

12. Remove the 1-2, 2-3 and 3-4 
modulator and signal valve retaining 
pins from the valve body (Fig. 34). 
The adjusting rings are spring 
loaded and must be held while the 
retaining pins are being removed. 
Also, note the slots in the adjusting 
rings in which the pins are seated. 

13. Remove an adjusting ring, valve 
stop, spring, modulator valve and 
signal valve from each of the 
modulator and signal valve bores. 

14. Hold the 3-4 relay valve spring 
spacer against the spring pressure 
and remove the retaining pin. 

15. Remove the 3-4 relay valve spring 
spacer, valve stop, spring and valve. 

16. Hold the trimmer regulator valve 
stop against the spring pressure and 
remove the retaining pin. 

17. Remove the trimmer regulator valve 
stop, spring and valve. 

18. All the valve body parts should be 
thoroughly cleaned in cleaning 
solvent and dried with compressed 
air. All passages must be completely 
free of dirt and obstructions. Use a 
soft bristle brush. Do not use 
abrasives or scraping tools. After 
cleaning, place the parts on clean 
paper and cover with paper to keep 
the dust out. 

19. Inspect all the parts closely for wear, 
breaks, cracks, burrs, and dirt. Burrs 
may be removed with a soft abrasive 
stone. Do not destroy the sharp 
edges of valves. The valves are 
designed with sharp edges to prevent 
them from sticking in their bores. 

20. Inspect all the springs and check 
them for free length. Correct 
performance of the transmission 
depends upon the good condition of 
springs. Refer to specifications 
section for valve body spring 
identification and specifications. 

21. Before assembly, try all the valves in 
their bores. When parts are clean 
and dry, the valves should move in 
their bores by their weight only. Do 
not force them into the bores. 

Assembly 
Check the position of all 

components, configuration of all valves 

and plugs and the identification of all 
springs before installation. Refer to the 


spring chart in the Specification Section 

for positive spring identification. 

1. Install the trimmer regulator valve, 
spring and valve stop (Fig. 34). 
Align the valve stop pin hole with 
the pin hole in the valve body and 
install the retaining pin. 

2. Install the 3-4 relay valve, spring, 
valve stop and spring spacer into the 
valve body. Depress the spring 
spacer and install the retaining pin. 

3. Place the 3-4, 2-3 and 1-2 shift signal 
valves, modulator valves, springs 
and valve stops into their respective 
bores in the valve body. Install the 
adjusting rings. Align each 
previously used adjusting ring slot 
with the pin holes in the valve stop 
and valve body and install the 
retaining pins. When installing 
adjusting rings, without replacing 
valve springs, the retaining pins 
must align with the slots previously 
used. If a valve spring has been 
replaced, align the intermediate 
height slot with the retaining pin. 
Use the adjusting tool shown in 
Figure 35 for adjusting the rings. 

4. Place the hold regulator valve, 
spring, valve stop and plug in the 
valve body. Depress the plug and 
install the retaining pin. 

5. Place the 1-2 relay valve and spring 
in the valve body. Install the spring 
spacer and secure with the retaining 
pin. 

6. Place the 2-3 relay valve, spring and 
valve stop in the valve body. Install 
the spring spacer and secure with the 
retaining pin. 

7. Place the trimmer valves, plugs, 
springs and valve stops into their 
respective bores in the valve body 
(Fig. 34). Secure the trimmer cover 
to the body with the eight attaching 
bolts. Torque the bolts to 
specification. 

8. Place the vacuum modulator valve, 
spring, spring washer and valve stop 
in the vacuum modulator valve 
body. Install the adjusting ring. If 
the valve spring was not replaced, 
align the previously used adjusting 
ring slot with the pin holes in the 
valve stop and valve body and install 
the retaining pin. If the valve spring 
was replaced, align the intermediate 
height slot with the retaining pin. 
Use the adjusting tool shown in 
Figure 35 for adjusting the ring. 

9. Place the priority valve stop, spring 
and valve in the valve body. 

10. Depress the priority valve against its 
spring and install the spacer plate. 

11. Position the vacuum modulator 
valve body on the spacer plate and 


secure with the three attaching bolts. 
Torque the bolts to specification. 
12. Install the manual valve. 


SELECTOR SHAFT 


l. Remove the selector shaft retaining 
pin and locknut (Fig. 36). 

2. Hold the selector lever and carefully 
slide the selector shaft from the case. 
Remove the selector lever. 

3. Use the tools shown in Figure 37 
and remove the seal from the case. 

4. Coat the inside diameter of the new 
seal with oil soluble grease and the 
outside diameter with a  non- 
hardening sealant. 

5. Install a new seal as shown in Figure 
38. 

6. Slide the selector shaft through the 
seal and into the transmission case. 


CONTROL 
VALVE 


Tool—T72T-7000-M 


D2398-A 


FIG. 35 Adjusting Vacuum 
Modulator Valve Ring 
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FIG. 36 Selector Shaft and Lever 
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Position the selector lever оп the 
shaft and install the locknut. Torque 
the nut to specification. Install the 
retaining pin. 


OIL PUMP 
Disassembly 


k 


2. 


Remove the large seal ring from the 
O.D. of the front support (Fig. 39). 
Remove eight bolts and seals from 
the oil pump body and six bolts from 
the front support assembly. Separate 
the oil pump body from the front 
support. 

Remove the drive and driven gears 
from the pump body. 

Remove the large seal ring from the 
O.D. of the pump housing. 
Remove the oil seal from the pump 
body using Tools 1175-AB and 
Т50Т-100-А. 

If the stator shaft bushing and/or 
front support roller bearing are 
worn or damaged, remove them 
using Tools T58L-101-A and 
T50T100-A. 

Use the tool shown in Figure 40 to 
press the main pressure regulator 
valve spring stop against the spring 
pressure and remove the retainer 
ring from the front support assembly 
(Fig. 40). 

Remove the main pressure regulator 
valve spring stop, spring and valve. 
Remove the retaining pin from the 
small end of the pressure regulator 
valve bore and remove the valve 


plug. 


Assembly 


l. 


Place the valve plug in the small end 
of the pressure regulator valve bore 
and secure with the retaining pin 
(Fig. 39). 

Place the main pressure regulator 
valve, spring and spring stop in the 
front support assembly. Install the 
retaining ring on the shaft of the 
tool. Depress the spring stop with 
the tool shown in Figure 40 and 
install the retaining ring. 

If the stator shaft roller bearing was 
removed, use the tool shown in 
Figure 41 and install a new bearing 
into the shaft bore. 

If the stator shaft bushing was 
removed, use the tool shown in 
Figure 42 and install a new bushing 
into the shaft bore. 

Coat the pump body oil seal bore 
with non-hardening sealant. 
Position the oil seal in the pump 
body and drive the seal into the body 
with the tool shown in Figure 43. 
Install a new seal ring on the O.D. of 
the pump body (Fig. 39). 

Place the pump gears in the pump 
body. 


FIG. 37 Removing Selector Shaft Oil Seal 


Tool—TS8L-101-A 


Ф 


Position the front support оп the 
pump body and install the 13 
attaching bolts. Torque the bolts to 
specification. 

Install a new seal ring on the O.D. of 
the front support. 


FORWARD CLUTCH AND 
TURBINE SHAFT 


Disassembly 


l. 


sto 


Place the forward clutch and turbine 
shaft assembly on a work bench, 
with the shaft up. Remove the hook- 
type seal ring from the shaft (Fig. 
44). 

If equipped with a power take-off 
drive gear, remove the snap ring 
securing the drive gear to the 
forward clutch housing. To remove 
the snap ring, fabricate eight 5 inch 
lengths of 5/32 inch drill rod ground 
to a point at one end. Then, locate 
the snap ring gap between the I.D. of 
the PTO gear and the O.D. of the 
forward clutch housing (Fig. 45). 
Insert one of the pins, point first, 
into the flat area opposite the snap 
ring gap. Push the pin point between 
the O.D. of the snap ring and the 
PTO gear. Insert the remaining pins 
in the same manner, working 
alternately from each side of the first 
pin toward the snap ring gap as 
shown in Figure 45. When all the 
pins are inserted, tap the gear 
downward and off the clutch 
housing. 

Remove the snap ring securing the 
fourth clutch driving hub to the 
forward clutch housing and remove 
the hub. 

Remove the forward clutch hub. 
Remove the needle bearing and 
needle bearing races from the hub of 
the forward clutch housing. 
Remove the clutch plates. 

Place the clutch assembly in a press 
with the spring retainer up. 
Compress the piston spring retainer 
with the tool shown in Figure 46. 
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Tool—T50T-100-A 


D2400-A 


Tool—T72T-7000-L 


Oil Seal 


Remove the snap ring, tool, spring 
retainer, piston return springs and 
piston. Remove the inner and outer 
seal rings from the piston grooves. 
Remove the seal ring from the 
forward clutch housing (Fig. 44). 
Check the forward clutch housing 
ball to make sure it moves freely in 
the housing. 


Assembly 


1. 


4. 


Place the forward сішсһ housing 
assembly on a bench with the shaft 
down. 

Install the clutch housing seal ring 
(Fig. 44). Be sure the seal is 
centered in its groove with the lip of 
the seal facing downward. 

Place the clutch piston on the work 
bench with the return spring side up. 
Install the inner and outer seal rings. 
Install the piston inner seal 
protector on the hub of the clutch 
housing. Insert the piston backward 
into the outer seal protector, then 
hold the piston and large seal 
protector and insert as a unit into 
the housing. When the seal protector 
is properly seated in the housing, 
push the piston into place (Fig. 47). 
Remove the tools. Be sure the seals 
are centered in their grooves with 
the lip of the seals facing downward. 
Install the piston into the forward 
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FIG. 39 Oil Pump Disassembled 


clutch housing, making sure it 
bottoms in the housing. Do not 
install the piston return springs at 
this time. 

5. Install the clutch plates alternately 
starting with an external-tanged 
plate. 

6. Install the fourth clutch hub in the 
clutch housing and secure with the 


11. 


the spring retainer on the springs 
with the recessed side of the retainer 
toward the springs. 

Place the clutch assembly in a press 
and compress the spring retainer 
with the tool shown in Fig. 46. 
Install the snap ring. Make sure the 
snap ring is fully seated in the 
groove. 


Tool- T72T-7000-DD 


FRONT SUPPORT 
ASSEMBLY 


snap ring. 12. Place the flat needle bearing race on 
7. With the forward clutch clearance the forward clutch housing hub. 
gauge, check the clutch running Then, install the needle bearing and 
clearance between the driving hub the remaining needle bearing race. 
and clutch pack (Fig. 48). This Retain the bearing and races with oil 
clearance should be 0.0765-0.1125 soluble grease. 
inch. The clutch driving hub should 13. Install the forward clutch hub in the 
be held up firmly against the snap clutch housing (Fig. 44). 
ring as the clearance is checked. 14. Install the clutch plates alternately 
8. If the clearance is not within the starting with an external-tanged ы 
specified limits, replace the clutch plate. FIG. 40 Removing Or Installing 
plate(s), as required, to obtain the 15. Install the fourth clutch driving hub Main Pressure Regulator 
desired clearance. Refer to the wear in the clutch housing and secure Valve 
limit chart in the Specification with the snap ring (Fig. 44). 
Section to determine the plate(s) 16. If equipped with a power take-off 17. Install the hook-type seal ring on the 


which should be replaced. If the 
clutch housing or driving hub has 
been replaced, it may be necessary to 
select a piston of different thickness. 

9. Repeat steps 5, 6 and 7 above until 
the clearance is within the specified 
limits. Then, remove the driving hub 
snap ring and remove the hub and 
clutch plates. 

10. Position the piston return springs on 
the piston spring guide bosses. Place 


drive gear, install the snap ring in 
the O.D. of the forward clutch 
housing snap ring groove. Place the 
PTO gear, chamfered I.D. side 
down, onto the clutch housing. 
Compress the snap ring into the 
groove of the clutch housing and 
push the PTO gear down over the 
snap ring. Be sure the gear is 
properly positioned and the snap 
ring is fully seated. 


turbine shaft. 


FOURTH CLUTCH 


Disassembly 

1. Place the fourth clutch assembly on 
a bench with the snap ring facing up. 

2. Remove the snap ring securing the 
clutch back plate in the housing and 
remove the back plate and clutch 
plates (Fig. 49). 
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НІС. 41 


FIG. 42 


FIG. 43 


E] D2404-A 


Installing Stator Shaft 
Roller Bearing 


Tool-T72T-7000-G 


02405-А 


Installing Stator Shaft 
Bushing 


Tool- T63L-77837-A 


D2406-A 


Installing Oil Pump Seal 


3. 


Place the fourth clutch assembly in 
a press with the spring retainer up. 
Compress the piston spring retainer 
with the tool shown in Figure 50. 
Remove the snap ring, tool, spring 
retainer, piston return springs and 
piston. Remove the seal ring from 
the O.D. of the piston. 

Remove the seal ring from the 
clutch housing inner hub groove 
(Fig. 49). Check the groove 
thoroughly for burrs and rough 
spots. 


Assembly 


l. 


2, 


Place the fourth clutch housing оп a 
bench with the open end up. 
Install the clutch housing inner hub 
seal ring (Fig. 49). Be sure the seal 
is centered in its groove with the lip 
of the seal facing downward. 

Place the clutch piston on the work 
bench with the return spring side up. 
Install the seal ring on the O.D. of 
the piston. Be sure that the lip of the 
seal is facing downward. 

Install the piston into the fourth 
clutch housing using the tools 
shown in Figure 51. Install the 
piston inner seal protector on the 
hub of the clutch housing. Install the 
piston backward into the piston 
outer seal protector, then hold the 
piston and outer seal protector and 
insert as a unit into the housing. 
When the seal protector is properly 
seated in the housing, push the 
piston into place (Fig. 51). Remove 
the tools. Do not install the piston 
return springs at this time. 

Install the clutch plates alternately 
starting with an external-tanged 
plate. 

Install the back plate in the clutch 
housing and secure with the snap 
ring. 

With the fourth clutch clearance 
gauge, check the clearance between 
the back plate and clutch pack (Fig. 
52). This clearance should be 
0.0625-0.1125 inch. The clutch back 
plate should be held up firmly 
against the snap ring as the 
clearance is checked. 

If the clearance is not within the 
specified limits, replace the clutch 
plate(s), as required, to obtain the 
desired clearance. Refer to the wear 
limit chart in the Specification 
Section to determine the plate(s) 
which should be replaced. If the 
clutch housing or back plate has 
been replaced, it may be necessary to 
select a piston of different thickness. 
Repeat steps 5, 6 and 7 above until 
the clearance is within the specified 
limits. 


10. Position the piston return springs on 


11. 


the piston spring guide bosses. Place 
the spring retainer on the springs 
with the recessed side of the retainer 
toward the springs. 

Place the clutch assembly in a press 
and compress the spring retainer 
with the tool shown in Figure 50. 
Install the snap ring. Make sure the 
snap ring is fully seated in the 
groove. 


CENTER SUPPORT 


Disassembly 


l. 


Remove the second and third clutch 
pistons from the center support 
assembly (Fig. 53). 

Remove the retainer washers from 
the piston pin bosses and remove the 
spring retainers and piston return 
springs. 

Remove the inner and outer seal 
rings from each piston. 

If the center support bushing is worn 
or damaged, replace the bushing 
with the tools shown in Figure 54. 
Mark the center support hub so that 
the notch in the new bushing is 
located in the same position in the 
center support as the notch in the 
discarded bushing. 


Assembly 


L. 


Place the second and third clutch 
pistons on a bench with the piston 
return spring sides up. 

Place the piston return springs into 
each piston. Place the spring 
retainers on the springs. Depress the 
spring retainers and start new self- 
locking retainer washers on the 
piston pin bosses. 

Before installing the piston seal 
rings, install the pistons in the center 
support assembly. The pistons 
should bottom in the center support 
before the spring retainers touch the 
outside diameter of the support. 
With the tangs on the spring 
retainers aligned with the slots of the 
center support, push the retainer 
washers on the piston pin bosses 
until the spring retainers are 
properly seated. 

Remove the pistons from the center 
support assembly. Apply oil-soluble 
grease to the piston inner and outer 
seal ring grooves and install the seal 
rings. Be sure the seal ring lips are 
facing toward the center support. 
Secure the slotted portion of the 
second clutch pack compressing tool 
in a vise and stack the second clutch 
plates alternately starting with a 
steel plate. Place the second clutch 
piston on the stacked plates and 
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FIG. 44 Forward Clutch Disossembled 


install the upper portion of the tool 
as shown in Figure 55. Torque the 
center bolt to 30-40 in-lbs. While the 
force is being applied, measure the 
distance at each end of the tool from 
the top of clutch pack to the 
shoulder below the outer piston seal 
ring groove (Fig. 55). This distance 
should be 1.4905-1.5165 inch if the 
second clutch back plate is stamped 
with a number 1. If the identification 
number on the back plate is stamped 
with a 2, the distance should be 
1.5165-1.5425 inch. 

6. If the distance is not within the 
specified limits, replace the clutch 
plate(s), as required, to obtain the 
desired measurement. Refer to the 
wear limit chart in the Specification 
Section to determine the plate(s) 
which should be replaced. 

7. Apply a light coat of oil-soluble 


CLUTCH 
PLATES 


FOURTH CLUTCH 
DRIVING HUB 
78067 


grease оп the second and third 
clutch piston seal rings апа install 
the pistons in the center support 
assembly using the tool shown in Fig 
56. Install the piston backward into 
the tool and lower the piston and 
tool onto the center support. When 
the tool seats itself on the center 
support, push the piston into place 
(Fig. 56). Be sure the tangs on the 
spring retainers are aligned with the 
slots in the center support. 

8. Install the two hook-type seal rings 
on the center support. 


PLANETARY GEARS AND 
SHAFTS 


Disassembly 

1. Place the planetary gears and shafts 
assembly on its side on a work bench 
and remove the front planetary sun 
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FIG. 45 Removing Power Take-Off 
Drive Gear 
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10. 


12. 


gear, carrier and selective thrust 
washer. Remove the larger thrust 
washer from the center planetary 
carrier assembly (Fig. 57). 

Remove the front planetary ring 
gear snap ring and remove the ring 
gear, center planetary carrier, sun 
gear and thrust washer. 

Remove the transmission mainshaft, 
center planetary ring gear and rear 
planetary sun gear as a unit. 
Remove the needle bearing and race 
from the output shaft. 

Remove the center planetary ring 
gear snap ring and remove the ring 
gear. 

Remove the spiral retainer ring 
securing the rear planetary sun gear 
to the transmission mainshaft and 
remove the sun gear. 

Push the output shaft toward the 
rear planetary ring gear and remove 
the snap ring. Remove the output 
shaft and bearing. 

Remove the spiral retainer ring 
securing the rear planetary ring gear 
to the rear planetary carrier and 
remove the ring gear and two spacer 
washers. 

Remove the snap ring securing the 
planetary connecting drum to the 
rear planetary carrier and separate 
the drum from the carrier. 

The output shaft pin and bearing 
need not be removed unless 
replacement is necessary. 


. If the sun gear shaft and/or output 


shaft bushings are worn or damaged, 
remove them using Tools T58L- 
101A and Т50Т-100-А. 

If the front planetary carrier bushing 
is worn or damaged, replace the 
bushing with the tools shown in Fig. 
58. 


Assembly 


i 


If the output shaft bushing was 
removed, install a new bushing using 
the tool shown in Figure 59. 

If the sun gear shaft bushings were 
removed, install new bushings using 
the tool shown in Figure 60. 
Install the output shaft pin and 
bearing, if they were removed (Fig. 
57). 

Position the геаг planetary carrier 
assembly into the planetary 
connecting drum and secure it with 
the snap ring. 

Position a spacer washer and the 
rear planetary ring gear on the hub 
of the rear planetary carrier. Place 
the remaining spacer washer on the 
planetary ring gear and secure the 
assembly with the spiral retainer 
ring. 

Slide the output shaft and bearing 
into the rear planetary carrier and 
secure with the snap ring. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 
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Install the rear planetary sun gear on 
the transmission mainshaft and 
secure it with the spiral retainer 
ring. 

Install the center planetary ring gear 
on the rear planetary sun gear and 
secure with the snap ring. 

Coat the needle bearing and race 
with grease and place them on the 
end of the output shaft. Be sure the 
race is positioned against the shaft. 
Slide the small end of the mainshaft, 
with its attached parts, into the 
output shaft. 

Grease and install the thrust washer 
on the end of the rear planetary sun 
gear. Install the center planetary sun 
gear, with the large diameter against 
the thrust washer. 

Slide the center planetary carrier 
assembly into the planetary 
connecting drum. 

Grease and install the large thrust 
washer on the front planetary carrier 
hub. 

Install the front planetary carrier 
assembly on the center planetary sun 
gear. 

Place the planetary gears and shafts 
in a holding fixture and install the 
tool shown in Figure 61. Use a 1/2- 
20 bolt (output shaft flange bolt) to 
apply pressure to the rear bearing 
and planetary carrier. Tighten the 
bolt to 30 ft-Ibs torque. 

Using a depth micrometer, measure 
the depth of the center planetary sun 
gear and front planetary carrier as 
shown in Figures 62 and 63. The 
difference between these 
measurements will determine which 
selective thrust washer to use. 
Selective thrust washers are stamped 
with identification numbers and are 
available in the following 
thicknesses: 


Thickness Identification No. 
0.071-0.090 inch 1 
0.090-0.109 іпсһ 2 
0.109-0.128 inch 3 


After selecting the correct thrust 


washer, remove the front planetary 
carrier from the planetary gears and 
shaft assembly. Remove the tool from 
the output shaft. 


17. 


18. 


19. 


20. 


Position the front planetary ring 
gear into the planetary connecting 
drum and secure it with the snap 
ring (Fig. 57). 

Reinstall the front planetary carrier 
on the center planetary sun gear. 
Grease and install the thrust washer, 
previously selected, on the center 
planetary sun gear. 

Install the front planetary sun gear 
in the front planetary carrier 
assembly. 
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FIG. 60 Installing Sun Gear Shaft 
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SPECIFICATIONS 


GENERAL SPECIFICATIONS 
AT-540 TRANSMISSION 


Dry Weight 275 Lbs. 


Lubricant Capacity 15 Quarts (Dry) 


Maximum Oil Temperature: 


2509F Max. 
300°F Max. 
Power Take-Off Mounting SAE Reguiar Ошу - 6-Bolt 
Power Take-Off Drive Gear 55 Teeth, 6/8 Pitch 


Speedometer Drive Gear 5 Teeth, 29 Normal Pitch 


MAIN PRESSURE CHECKS 
AT-540 TRANSMISSION 


150 psi 


250 psi 


TORQUE LIMITS 
AT-540 TRANSMISSION 


Qi! Pump Body-to-Support Bolts 15-20 


om i 


TRANSMISSION WEAR LIMITS 
AT-540 TRANSMISSION 


Wear 


Description Dimension Limits 


TORQUE CONVERTER, OIL PUMP ASSEMBLIES 


0.0014-0.0040 


Torque converter hub — clearance in bushing 


Pump driven gear – side clearance 0.0008-0.0015 


0.0008-0.0015 


Ратр drive gear — side clearance 


Stator shaft bushing — clearance on shalt 0.001-0.003 


FORWARD CLUTCH AND TURBINE SHAFT 


Turbine shaft — clearance in bushing 0.001-0.003 


0.0885-0.0945 


Externai-tanged clutch plate — thickness 


Internat-splined clutch plate — thickness (T) 0.076-0.084 0.071 


Fourth-clutch driving hub - thickness at friction face 0.160-0.166 


FOURTH CLUTCH 


0.174-0.180 


Clutch back plate — thickness 


Internai-splined clutch plate — thickness (Т) 0.076-0.084 0.071 


0.0885-0.0945 


External-tanged clutch plate — thickness 


SECOND CLUTCH, THIRO CLUTCH, CENTER SUPPORT 


Third-clutch back plate — thickness 0.416-0.426 


Internal-splined clutch plate — thickness СІ) 0.095-0.102 0.090 


External-tanged clutch plate — thickness 0.0955-0.1025 


Center support bushing — clearance on shaft 0.002-0.004 


Second-clutch back plate (indent 1) — thickness 


0.390-0.400 


Second-clutch back plate (indent 2) – thickness 0.416-0.426 


PLANETARY GEARS AND SHAFT ASSEMBLY 


Sun gear shaft bushing — clearance on shaft 0.001-0.0035 


Sun gear shaft — clearance in bushing 0.002-0.004 


Transmission main shaft — clearance in bushing 0.001-0.0035 


Front planetary carrier bushing — clearance on sun gear 0.0014-0.0039 


Output shaft bushing - clearance on shaft 0.0007-0.0027 


FIRST-AND-REVERSE CLUTCH 


Back plate (indent |) — thickness 0.683-0.693 


Back plate {indent 2) - thickness 0.647-0.657 


Back plate (indent 3) — thickness 0.611-0.621 


Internal-splined clutch plate — thickness (T) 0.095.0.102 0.090 


External-tanged clutch plate — thickness 0.0955-0.1025 0.0955 


TRANSMISSION CASE, GOVERNOR, AND VACUUM MODULATOR 


Transmission case - cleatance of governor bore on governo: — 0.0008-0.0026 0.0035 


(D Minimum depth of oi grooves, 0.008 
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SPECIAL TOOLS 
T50T-100-A 
T59L-100-B 
T58L-101-A 
Tool-1175-AB 
То01-4201-С 
172Т-7000-8 
172Т-7000-С 
772T-7000-0 
T72T-7000-E 
T727-7000-F 
T72T-7000-K K 
T72T-7000-G 
T72T-7000-H 
T72T-7000-J 
T72T-7000-K 
Т727-7000-1 
1721-7000-М 
T72T-7000-N 
T72T-7000-P 


Description 


Slide Hammer 

Slide Hammer Assembly 

Puller Attachment 

Seal Puller 

Dial Indicator and Bracket 

Rear Bearing Remover 

Rear Seal Replacer 

Pump Support Assembly Remover and Replacer Adapters 
Center Support Lifting Bracket 

Clutch Spring Compressor 

First-Reverse Clutch Piston Inner Seal Protector 

Sun Gear Shaft and Front Support Bushing Replacer 
Center Support Bushing Replacer 

Front Support Bearing Replacer 

Output Shaft Bushing Replacer 

Shift Lever Oil Seal Replacer 

Valve Ring Adjusting Tool 

Planatary Gear Assembly Compressor 

Snap Ring Selection Tool 


Ford Tool No. 


Т72Т-7000-0 
T72T-7000-R 
Т72Т-7000-5 
772Т-7000-Т 
T72T-7000-U 
T72T-7000-V 
T72T-7000-W 
T72T-7000-X 
T72T-7000-Y 
T72T-7000-2 
T72T-7000-AA 
T72T-7000-88 
Т72Т-7000-СС 
Т72Т-7000-00 
T721-7000-EE 
T721-7000-F F 
T72T-7000-GG 
T72T-7000-HH 
T721-7000-JJ 


Description 
Converter Leak Test Fixture 

Converter End Play Checking Fixture 

Sun Gear Shaft Retainer 

Rear Spacer Selection Gauge 

Front Thrust Washer Selection Gauge Bar 

Forward Clutch Clearance Gauge 

Fourth Clutch Clearance Gauge 

First - Reverse Clutch Clearance Gauge 

Third Clutch Clearance Gauge 

Second Clutch Pack Compressing Tool 

Rear Bearing Replacer 

Front Planetary Carrier Assembly Bushing Replacer 
Transmission End Play Take Up Tool 

Pressure Regulator Valve Spring Compressor 

Forward & Fourth Clutch Piston Quter Seal Protector 
Forward Clutch Piston Inner Seal Protector 

Second & Third Clutch Piston Seals Protector 

First Reverse Clutch Piston Quter Seal Protector 
Snap Ring Tool 
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PART 17-30 MT-Series Automatic Transmission 


Applies To C-750, C-CT-800, C-900, C-7000-8000, L-LT-LTS-LN-LNT-800-8000 and L-LT-LTS-900 Only 


COMPONENT INDEX 


AIR PRESSURE CHECKS 


ASSEMBLY OF TORQUE CONVERTER 
AND TRANSMISSION 


BEARINGS 
Removal and Installation 


BUSHINGS 
Removal and Installation 


CLOSED THROTTLE STOP ADJUSTMENT . 
CLUTCH CLEARANCE CHECK 
CONTROL PRESSURE CHECKS 


CONTROL VALVE BODY 
Disassembly and Assembly 
Removal and Installation 


CONVERTER HOUSING 
Disassembly and Assembly 


CONVERTER PUMP 
Disassembly and Assembly 


CONVERTER PUMP COVER 
Disassembly and Assembly 


CONVERTER STATOR 
Disassembly and Assembly 


COOLING SYSTEM CHECK 
DESCRIPTION 


DISASSEMBLY OF TORQUE CONVERTER 
AND TRANSMISSION 


DOWNSHIFT TIMING VALVE 
Disassembly and Assembly 


DRAIN AND REFILL 


FLUID FILTER 
Removal and Installation 


FRONT PUMP 
Disassembly and Assembly 


FLYWHEEL HOUSING ALIGNMENT 


COMPONENT INDEX 


HIGH-RANGE CLUTCH 
Disassembly and Assembly 


HYDRAULIC RETARDER CONTROL 
VALVE 
Disassembly and Assembly 


HYORAULIC RETARDER LINKAGE 
Adjustment 
Checking 


LOCKUP CLUTCH 
Disassembly and Assembly 


INTERMEDIATE-RANGE PISTON 
HOUSING 
Disassembly and Assembly 


LOW-RANGE AND REVERSE CLUTCH 
PISTON HOUSING 
Disassembly and Assembly 


LOW-RANGE RING GEAR AND 
INTERMEDIATE-RANGE PLANETARY 
CARRIER 
Disassembly and Assembly 
NEUTRAL START SWITCH 
Adjustment 
OIL TRANSFER PLATE 
Disassembly and Assembly 
Removal and Installation 
PARKING BRAKE DRUM 
Removal and Installation 


POWER TAKE-OFF DRIVING GEAR 
Disassembly and Assemhly 


RANGE SELECTOR SHAFT LEVER 
Disassembly and Assembly 
RANGE SELECTER LINKAGE 


Adjustment - 
Checking 


REVERSE-RANGE CLUTCH PLATE 
AND RING GEAR 
Disassembly and Assembly 


SHIFT POINT CHECK 
SPECIFICATIONS 
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Applies To C-750, C-CT-800, C-900, C-7000-8000, L-LT-LTS-LN-LNT-800-8000 and L-LT-LTS-900 Only 
COMPONENT ІМШЕХ COMPONENT INDEX 


SPEEDOMETER DRIVE GEAR THROTTLE LINKAGE 


Removal and Installation ............ Adjustments ..... MEL: 30-08 
СВЕВИ, ->e лса ва, Ваа Rb s 30-05 

j U Vine ricis " TRANSMISSION (COMPLETE) 
RESSBITICUM 800 ОЗЕП d as a ath a 4 #2 Removal and Installation ............ 30-08 


THROTTLE CONTROL LEVER UNIVERSAL JOINT FLANGE 
Disassembly and Assembly ........... Removal and Installation ............ 


DESCRIPTION 
TRANSMISSION The transmission consists basically the speedometer, indicates overheated 
of a torque converter, a planetary gear fluid. 

The Transmatic Drive is a train, and a hydraulic control system for Two SAE regular-duty power 
hydraulically operated automatic shifting gears (Fig. 2). takeoff openings are located at the sides 
transmission with six forward gear An oil cooler, located in the vehicle of the transmission housing. 
ratios and one reverse gear ratio. Figure radiator and connected to the 
1 shows the location of the converter, transmission by tubing, cools the 
gear train and most of the internal parts transmission fluid. A warning light, 
used in the transmission. located on the instrument panel beneath 

Нн VC INTERING GEAR ЧОЕ INTERMEDIATE-RANGE REVERSE PLANETARY 


SUN GEAR CARRIER 


| INTERMEDIATE-RANGE 


Ші 7% SPLITTER 
be Q PLANETARY PLANETARY CARRIER LOW-RANGE SUN GEAR REVERSE 
4 . NEEDLE CLUTCH 
2 j HIGH-RANGÉ BEARINGS LOW-RANGE REVERSE 
| ( y \ CLUTCH DRUM CLUTCH SUN GEAk 


ІІІ 


— 


REVERSE RING GEAR 


à LOW-RANGE 
CLUTCH PLANETARY 
LOW-SPLITTER CLUTCH | — CARRIER 

|| LOW-RANGE 

HIGH-RANGE CLUTCH RING GEAR 


INTERMEDIATE-RANGE CLUTCH 
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FIG. 1 Transmission Gear Train—Typical 
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FIG. 2 Hydraulic Control System—Typical 


TESTING 


When diagnosing transmission 
problems, refer to the Truck Diagnosis 
Manual for the detailed information on 
the items that could be causing the 
problem. 


TRANSMISSION FLUID LEVEL 
CHECK 


1. With the vehicle standing, level, 
apply the parking brake, and place 
the range selector lever in N. Start 
the engine. 

2. If the transmission fluid is cold, 
operate the transmission until 
normal operating temperature (150 
degrees to 200 degrees F) are 
reached. Do not operate the 


hydraulic retarder to warm the 
transmission fluid. Operating the 
hydraulic retarder when the vehicle 
is not moving will aerate the fluid, 
making an accurate fluid level check 
impossible. 

3. When the engine and transmission 
have reached their normal operating 
temperatures, move the selector 
lever through all the range positions 
to make sure that warm fluid is 
distributed throughout the 
transmission. 

4. With the hand throttle, adjust the 
engine to idle speed with the selector 
lever at М. 


5. Clean around the transmission fluid 


X INDICATES EXHAUST TO SUMP “= 


ORIFICE REAR- 
МТОТ FEED 


OMFICE SPEECO 
DRIVE GEAR CAVITY 
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dipstick cap before removing the 
dipstick. 


6. Twist the dipstick counterclockwise 


to unlock the cap from the tube. Pull 
the dipstick out of the tube, wipe it 
clean, and insert it back into the 
tube. On a C-Series truck, the 
dipstick can be removed through the 
opening in the panel behind the seat 
back cushion with the cab in its 
normal position. 


7. Remove the dipstick again and 


check the fluid level. If necessary, 
add transmission fluid to raise the 
fluid level to the FULL mark on the 
dipstick. If the fluid level is more 
than 5/16 inch above the FULL 
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MAIN PRESSURE 
' m— 


G1 G2 01971-А 


CLUTCH APPLY PASSAGES OTHER PASSAGES 


1. LOW.SPLITTER 5. LOW-RANGE 9. RETARDER IN 13. REAR PITOT 
2. HIGH-SPLITTER 6. REVERSE 10. RETARDER PRESSURE 14. CONVERTER IN 
3. HIGH-RANGE 7. LOCKUP 11, FRONT PUMP IN 

4. INTERMEDIATE-RANGE 8. FRONT PITOT 12. FRONT PUMP OUT D1972-B 


FIG. 4 Transmission Housing Fluid Passage Holes 


mark, drain fluid until the FULL 

level is obtained. 

8. Replace the dipstick in the tube. 
Turn the cap clockwise to lock it. 
Failure to lock the cap may cause 
fluid leakage during retarder 
operation. 

If the fluid level remains low and 
leaks cannot be readily found, the use of 
dye tracers is often helpful in locating 
leaks. Oil-soluble aniline or fluorescent 
dyes, pre-mixed at 1/2 teaspoon of dye 
powder to 1/2 pint of transmission fluid, 
can help to determine whether an engine 
oil leak or a transmission fluid leak is 
present. Oil cooler leaks into the engine 
cooling system can also be found by 
using dye tracers, Always use a black 
light with the fluorescent dye solution. 

After the leak has been found and 
corrected, the dye may be left in the 
transmission. 


CONTROL PRESSURE CHECKS 


Four 1/8-inch pipe plugs (Fig. 3) are 
provided in the transmission to check 
main, lockup, Gl, and G2 fluid 
pressures. 

All four pressures can be checked 
without driving the truck on the road. 
To obtain accurate readings, the 
procedures given below must be 
followed exactly. 

АП gauge readings should be taken 
with the transmission fluid at normal 
operating temperature (160-180 degrees 
F) and with the throttle and range 
selector linkage properly adjusted. The 
test point for main pressure (Fig. 3) is in 
the passage between the front pump 
outlet and the main pressure regulator 
valve. Since there is no check valve 
between the front pump and the main 
regulator valve, a gauge installed at this 
point will read main pressure under all 
operating conditions whether the 
pressure is coming from the front pump. 

In normal operation, main pressure 
varies from 65 to 300 psi. Pressures vary 
with transmission model, converter and 
converter lockup operations, throttle 
positions, and range selector valve 
positions. Refer to the Specification 
Section for the fluid pressure checks. 


SHIFT POINT CHECK 


The Specification Section outlines 
the engine speeds at which the various 
shifts should occur. 
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AIR PRESSURE CHECKS 


Moisture-free compressed air may 
be used to check the operation of the 
various clutches in the transmission, 
and to find leaks that may be caused by 
broken, damaged, or missing seals. 

To make the air pressure checks, 
remove the oil pan, valve body, and oil 
transfer plate from the transmission. 
Then apply 85-100 psi (do not exceed 
150 psi) air pressure at the appropriate 
holes in the mounting pad at the bottom 
of the transmission housing. These holes 
are identified and shown in Figure 4. 


TRANSMISSION COOLING 
SYSTEM CHECK 


Check the engine coolant level and 
add coolant if necessary. 

If the fluid in the Transmatic Drive 
becomes contaminated with engine 
coolant (plain water, anti-freeze, or 
other additives), the transmission must 
be completely disassembled and 
thoroughly cleaned. Flushing will not 
remove the contaminated coolant from 
behind the pistons, fluid passages or 
converter. 

Anti-freeze in the coolant may cause 
the transmission parts to be coated with 
gum. When this condition is 
encountered use either Butyl-Cellosolv 
or Methyl-Cellosolv (paint and varnish 
remover can be used as a substitute) to 
clean the metal parts. Be sure that all 
passages in the case, diaphragm, piston 
housing, shafts, and valve bodies are 
clean and open before assembling the 
transmission. 

When a clutch failure or other 
internal trouble has occured in the 
transmission, any metal particles or 
clutch plate material that may have been 
carried into the oil cooler should be 
removed from the system by flushing the 
cooler before the transmission is put 
back into service. Foreign matter in the 
oil cooler system could block off the 


IGNITION 
SWITCH 


Red-Blue 
Stripe 


CONNECTOR 


FIG. 5 Warning Light Circuit 


front pivot feed hole, get into various 
gears and clutches, or block off the 
output bushing lubrication orifice in the 
splitter shaft. 


TRANSMISSION FLUID 
TEMPERATURE WARNING LIGHT 
CHECK 


Check the operation of the 
transmission fluid temperature warning 
light. The light should go on when the 
ignition key is turned to START, and it 
should go out when the ignition key is 
turned back to ON. The warning light 
circuit diagram is shown in Fig. 5. 


RANGE SELECTOR LINKAGE 
CHECK 


Move the range selector lever from 
1-2 to R. Six definite detent positions (1- 
2, 3-4, 3-5, 3-6, N, and R) should be felt 
as the lever moves from front to rear. 


HYDRAULIC RETARDER LINKAGE 
CHECK 


The hydraulic retarder valve must 
travel a full 1/2 inch toward the rear, 
just before the retarder pedal hits the 
stop bolt. When the pedal is released, 
the retarder valve must travel 1/2 inch 
to the forward stop. 


Black 
CONNECTOR 


RELAY ASSEMBLY 


RETARDER FLUID TEMPERATURE 
WARNING LIGHT SWITCH 
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THROTTLE LINKAGE CHECK 


When the throttle linkage is 
properly adjusted, maximum engine 
performance in starting and accelerating 
a heavily loaded truck is obtained 
automatically. The driver need only 
depress the accelerator pedal to the 
detent and hold it there. With the 
accelerator pedal held at the detent, the 
transmission will stay in the starting 
gear until engine crankshaft speed 
approaches the engine governed speed 
(maximum engine performance), then it 
will shift into the next higher gear. The 
automatic, full throttle (at detent) 
shifting just under governed speed will 
continue unti] the highest gear or 
desired road speed is reached. 


ADJUSTMENTS 


NEUTRAL START SWITCH 


Check the starter circuit at all 
selector lever positions. The circuit must 
be open at all positions except N 
(neutral). To adjust, loosen the neutral 
switch to bracket attaching screws. 
Position the switch so that the starter 
circuit is closed when the selector lever 
is at N. 


RANGE SELECTOR LINKAGE 


1. Place the range selector lever at R. 
2. Check the distance that the control 
cable adjusting threads extend above 
the sleeve assembled to the range 
selector arm (Fig. 6 or 7). This 
distance should not exceed 1/4 inch. 


3. At the transmission, disconnect the 


range selector cable from the 


transmission control lever. 

4. Shift the transmission control lever 
to R (all the way forward and 
upward). 

5. Push the control cable up until the 

selector lever is at R. Adjust the 

threaded sleeve so that the sleeve pin 
just fits the hole in the control lever. 

Assemble the sleeve on the lever. 

From the driver's seat, feel for full 


ме 
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engagement at each detent position 
before the lever hits its stops. 


HYDRAULIC RETARDER LINKAGE 
SELECTOR LEVER 


L, LT, LTS, LN OR LNT-SERIES TRUCK 


1. Check the hydraulic retarder pedal 
stop bolt height against the 
dimension shown in Fig. 8. Adjust as 
required. 

2. Disconnect the hydraulic retarder 
control rod at the transmission end. 

3. Pull the retarder lever toward the 


\ rear of the transmission until the 
` retarder valve is heard and felt to 
p SELECTOR CABLE bottom in the retarder casting. 
ye ii Р | N^ 4. Pull the control rod down until the 


pedal contacts its stop bolt. 

5. With the retarder valve bottomed in 
its casting and the pedal against its 
stop bolt, adjust the control rod 
threaded sleeve. 

6. Attach the control rod to the lever. 
Tighten the locknut. 

7. Readjust the retarder pedal stop bolt 
height to provide 1/2 inch of travel 

ADJUSTING SLEEVE at the retarder valve. 

8. Check the adjustment by depressing 

D 2199-А the pedal against the stop bolt. Just 

before the pedal hits the stop bolt, 


CONTROL LEVER 


FIG. 6 Range Selector Linkage on L, LT, LN or LNT-Series Trucks the retarder valve should be felt to 
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FIG. 7 Range Selector Linkage on C-Series Truck 
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FIG. 8 Hydraulic Retarder L, LT, LN or LNT-Series Truck 
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FIG. 9 Hydraulic Retarder Linkage on C-Series Truck 
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bottom in its body. Check for full 
release. Readjust if necessary. 


C-SERIES TRUCK 
l. 


Adjust the retarder pedal stop bolt 
height as shown in Fig. 9. 
Disconnect the retarder control 
cable at the transmission. 

Pull the retarder lever toward the 
rear of the transmission until the 
retarder valve is heard and felt to 
bottom in its body. 

Pull the retarder cable toward the 
transmission until the pedal is 
against its stop bolt. 

With the retarder valve bottomed 
(all the way to the rear) and the 
retarder pedal against its stop, adjust 
the cable adjusting sleeve. 

Attach the cable to the lever. 
Readjust the retarder pedal stop bolt 
height to provide 1/2 inch of travel 
at the retarder valve. 


. Check the adjustment by depressing 


the pedal against the stop boit. The 
retarder valve should be felt to 
bottom just before the pedal hits the 
stop bolt. 


RETARDER 
VALVE 
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THROTTLE LINKAGE 


The throttle linkage should be 
adjusted whenever the engine idle speed 
is changed, and whenever the 
transmission operation indicates that 
adjustment is required. Refer to Groups 
24 or 25 for the detailed throttle linkage 
adjustment procedures. 


CLOSED THROTTLE STOP 


The closed throttle stop is accurately 
adjusted to each individual transmission 
in production. New service control valve 
bodies are not preset. Therefore, 
whenever a new service control valve 
body is being installed, the closed 
throttle stop must be adjusted as 
follows: 

1. On the removed valve body, bottom 
the throttle valve. 

2. Accurately measure the distance 
from the end of the valve to the end 
of the adjusting screw (Fig. 10). 

3. On the new valve body, bottom the 
throttle valve and adjust the screw to 
get the dimension measured in step 
2. 

4. Crimp the sleeve against the 
adjusting screw to hold the 
adjustment. 


FLYWHEEL HOUSING 
ALIGNMENT 


Whenever the flywheel housing has 
been replaced, or when the original 
housing is to be used on another engine, 
check the alignment of the housing bore 
and rear face with the engine crankshaft. 
1. Check the mating surfaces of the 

engine and the flywheel housing for 

raised metal, paint, nicks, or burrs. 

Remove any marks or material that 

would affect alignment. 

2. Position the flywheel housing on the 
two dowel pins in the engine, then 
bolt the housing in place. 

3. Check the runout of the flywheel 
housing bore and rear face with a 
dial indicator mounted on the engine 
crankshaft. If the total indicator 
reading of the bore runout exceeds 
0.008 inch, or if the total indicator 
reading of the rear face runout 
exceeds 0.010 inch, repeat the check 
with another housing. 

4. If either runout on the housing 
checked is not within limits, remove 
the two dowel pins from the engine. 
Be careful not to drill the upper 
dowel pin too deeply as the dowel 
pin is in a blind hole which may 
break through into the water jacket 
or cylinder wall. 


5. Bolt the flywheel housing in place 
without dowel pins, then adjust the 
housing to get the correct bore run- 
out. Tighten the bolts and ream the 
dowel pin holes large enough for 
oversize dowel pins. 

6. Check the runout with the new 
oversize dowel pins in place, and 
with the mounting bolts tightened to 
40-45 ft-lbs. 


CRIMP AFTER 


ADJUSTED ADJUSTING 
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FIG. 10 Throttle Valve Adjustment 


REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 
The torque converter and 

transmission must be removed from and 

installed in the vehicle as a unit. The 
transmission cannot be removed from or 
installed on the converter in the vehicle. 

Except where noted, these removal 
and installation procedures apply 
generally to all vehicles. 

1. If necessary raise the vehicle on a 
hoist. Loosen the filter cover and 
drain the transmission. The torque 
converter cannot be completely 
drained until it has been removed 
from the vehicle. Do not remove the 
filter cover from the oil pan as the 
transmission fluid may gush out too 
quickly. When the fluid stops 
flowing tighten the filter cover nut. 

2. Onaone-piece drive line, disconnect 
the shaft from the pinion flange and 
from the yoke at the parking brake 
drum. Do not remove the bolt that 
attaches the flange on the 
transmission output shaft. On a two- 


piece drive line, disconnect the 
coupling shaft from the yoke at the 
parking brake drum, and then 
remove the center support bearing 
bracket. Move the forward end of 
the drive shaft out of the way. 


3. Disconnect the speedometer cable 


from the rear of the transmission. 


4. Loosen the breather hose clamp on 


the fittings above the left power 
take-off plate, and then remove the 
fluid filler tube support strap bolt 
located halfway up the tube. 
Disconnect the tube at the oil pan, 
and remove the breather hose and 
tube together. 


5. Disconnect the throttle control rod 


and the range selector lever cable 
from the levers on the left side of the 
transmission housing. Remove the 
cable clamp bracket from the 
housing. 

6. Disconnect the hydraulic retarder 
linkage from the linkage cross shaft, 
and remove the cross-shaft from the 
front of the oil pan. 


7. Disconnect the parking brake 
linkage. 

8. Disconnect the fluid temperature 
warning light wire from the switch 
terminal on the retarder valve outlet 
fitting. Then remove the switch from 
the fitting. 

9. Disconnect the oil cooler lines from 
the fittings on the retarder valve 
body, then remove the forward 
fitting. Plug the lines and valve body 
openings. If desired, the lines and 
valve body can be drained, but they 
should be plugged before removing 
the converter and transmission from 
the vehicle. 

10. Remove the dust shield from the 
bottom front side of the flywheel 
housing. 

11. Remove the six nuts and flat 
washers that hold the converter 
pump cover on the engine flywheel. 
The nuts and washers can be 
reached through an opening in the 
lower right side of the flywheel 
housing. The flywheel must be 
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13. 


14. 


16. 


17. 


turned to remove all nuts and 
washers. The ignition system should 
be disconnected during this 
operation to prevent accidental 
starting of the engine. 


. Cut the lock wires and remove the 


two bolts and nuts that hold the 
converter housing to the frame 
crossmember. 

Cut the lock wire and remove the 
two bolts, washers, insulators from 
the top of the transmission rear 
support and crossmember. 

Place an engine support under the 
rear end of the engine, then raise the 
engine to take the weight off the 
crossmember. 


. Support the transmission with a 


1000-pound transmission jack. The 
jack should be placed so that the oil 
pan does not support the entire 
weight of the transmission. Fasten a 
safety chain over the top of the 
transmission and to both sides of the 
jack. 

Remove the two bolts from each end 
of the transmission rear support 
crossmember, and remove the 
crossmember. 

Remove the bolts and lock washers 
that attach the converter housing to 
the flywheel housing. 


.Move the converter and 


transmission away from the engine 
until the converter housing clears 
the crossmember, then lower the 
unit. If necessary, raise the floor pan 
slightly to permit the converter 
housing to clear the crossmember. 


Installation 


If the engine, flywheel, or flywheel 


housing has been replaced, check the 
flywheel housing alignment and 
flywheel shim adjustment before 
installing the torque converter and 
transmission. 


1. 


Raise the converter апа 
transmission on the jack, then move 
the unit into position over the 
crossmember that supports the 
converter. Align the studs in the 
converter cover with the holes in the 
flywheel. Install two guide studs in 
the flywheel housing, then push the 
unit forward so that the converter 
studs enter the holes in the flywheel. 
Install the bolts, except the fluid 
filler tube support strap bolt, and 
lock washers that attach the 
converter housing to the flywheel 
housing. Torque them 23-28 ft-lbs. 
Install six new self locking nuts and 
flat washers that hold the converter 
on the engine flywheel, and torque 
them to 34-40 ft-lbs. 

Install the dust shield on the bottom 
front side of the flywheel housing. 


10. 


11. 


12. 


13. 


14. 


18. 


19. 


20. 


21. 


Install the transmission геаг support 
crossmember on top of the frame 
brackets, then install the two bolts 
on each end of the crossmember. 
Torque the bolts to 40-45 ft-Ibs. 
Lower the jack, remove it from 
under the vehicle, then remove the 
engine support from under the rear 
end of the engine. 

Install the two bolts and nuts that 
hold the converter housing to the 
frame crossmember, and torque 
them to 70-91 ft-Ibs. Install the lock 
wires. 

Install the two bolts, washers, and 
insulators at the transmission rear 
support. Torque the bolts to 40-60 
ft-Ibs and install the lock wire. 
Install the oil cooler line fitting in 
the forward fluid opening of the 
retarder valve body. Then install the 
fluid temperature warning light 
Switch on the fitting. Connect the 
warning light wire to the switch 
terminal. 

Connect the two oil cooler lines to 
the retarder valve body fittings. 
Install the retarder linkage cross- 
shaft on the front of the oil pan, and 
torque the screws to 15-18 ft-Ibs. 
Connect the retarder linkage to the 
cross-shaft and the valve. 

Install the range selector lever cable 
bracket on the left side of the 
transmission housing, and torque 
the screws to 8-10 ft-lbs. 

Connect the range selector lever 
cable and the TV rod to the levers on 
the left-hand side of the housing. Be 
sure to install the TV rod in the 
outer hole of the lever. 

Connect the fluid filler tube to the 
oil pan, then install the tube support 
strap bolt in the converter housing. 


. Push the breather hose across the 


top of the transmission and connect 
it to the fitting above the left power 
take-off plate. Tighten the hose 
clamp. 


. Connect the parking brake linkage. 
17. 


If the exhaust system was removed 
or disconnected during removal, 
install and connect the parts. 
Install the drive shaft, the center 
bearing support bracket, and the 
coupling shaft. Connect the 
coupling shaft to the parking brake 
drum. Torque all nuts and bolts to 
specifications. 

Connect the speedometer cable to 
the rear of the transmission. 
Adjust the retarder, throttle control 
rod, and range selector lever 
linkages. 

Check all fluid line connections and 
the filter cover for tightness, then 
lower the vehicle to the floor. 


22. Add enough automatic transmission 


fluid to the converter and 
transmission to bring the fluid level 
to the full mark on the dipstick. 


CONTROL VALVE BODY 


Removal 


1. 


ups 


Remove the fluid filter cover and 
gasket, then remove the retainer and 
filter from the transmission oil pan. 
Remove the oil pan and gasket. 
Remove the filter can and pickup 
tube assembly from the top of the 
control valve body. 

Remove the seal rings from the front 
pump pickup tube. 

Remove the eight bolts that hold the 
control valve body on the oil transfer 
plate, and lift the body from the 
plate (Fig. 11). The shift valve steel 
detent ball and spring and the nylon 
ball are free to fall out of the valve 
body when it is removed from the 
transfer plate. 


Installation 


If a new control valve body is being 


installed, the closed throttle stop must 
be adjusted as described in Steps 1 thru 
4 below. 


1. 


2. 


On the removed valve body, bottom 
the throttle valve. 

Accurately measure the distance 
from the end of the valve to the end 
of the adjusting screw (Fig. 10). 
On the new valve body, bottom the 
throttle valve and adjust the screw to 
get the dimension measured in step 
2. 

Crimp the sleeve against the 
adjusting screw to hold the 
adjustment. 

Place the detent shift valve spring in 
the oil transfer plate and the steel 
ball in the control valve body. Hold 
the ball in place with the oil-soluble 
grease. Position the control valve 
body on the plate, making sure that 
the range selector shaft enters the 
hole in the control valve and that the 
TV lever is against the valve. Install 
the attaching bolts, sleeves and lock 
washers and torque evenly to 4-6 ft- 
lbs. 

Place a new seal ring on the long 
tube end of the filter can and install 
the assembly over the control valve 
body. 

Install a new oil pan gasket on the 
transmission housing with the bolt 
holes properly aligned. 

Inspect the oil pan for damage. If the 
pan is severely damaged, replace it. 
Install the oil pan on the housing. 
Install the oil pan bolts and lock 
washers and torque to 15-18 ft-lbs. 


10. Install a new fluid filter element in 
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the ой рап and install the fluid filter 
retainer, a new gasket, and the 
cover. 


OIL TRANSFER PLATE 


Removal 

1. Remove the control valve body as 
outlined in this Section of the 
Manual. 

2. Remove the downshift timing valve 
body from the transfer plate. 

3. Remove the transfer plate from the 
transmission housing. À nylon ball 
in the plate is free to fall when the 


plate is removed. 

4. Remove the hydraulic retarder valve 
body and gasket. Remove the nylon 
ball from the housing. 

Installation 

1. Insert the hydraulic retarder valve 
teflon ball in the transmission 
housing, install a new gasket on the 
transmission housing, and then 
install the hydraulic retarder control 
valve body assembly (Fig. 12). 
Install the mounting bolts. Torque 
the long bolts to 14-17 ft-Ibs and the 
short bolts to 15-18 ft-Ibs. 

2. Position the oil transfer plate on the 
housing (Fig. 13). 

3. Coat the lube line check valve nylon 
ball with oil-soluble grease and 
insert it into the oil transfer plate. 
Install the oil transfer plate. Install 
the oil transfer plate and secure it 
with the 10 bolts and lock washers 
(Fig. 14). Install the two short bolts 
at the thin section of the oil transfer 
plate. Torque the bolts to 8-10 ft-Ibs. 

4. Position the downshift timing valve 
body on the oil transfer plate and 
install the three short bolts and lock 
washers. Torque the bolts to 8-10 ft- 
Ibs. 

5. Reinstall the control valve body. 


TRANSMISSION FLUID CHANGE 
AND FLUID FILTER 


Removal and Installation 

On a new vehicle the transmission 
fluid should be drained and a new filter 
installed after the first 2000 miles of 
operation. Thereafter, in normal 
highway operation, the fluid and filter 
should be changed as recommended in 
the maintenance manual. If the vehicle 
is in off-the-highway or frequent stop- 
and-go service the fluid and filter should 
be changed at more frequent intervals. 

After the correction of any 
transmission failure, change the fluid 
and install a new filter. After a major 
failure, replace the fluid and filter at 
overhaul and again after 500 miles (or 
15 hours) of operation. 
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1. If the fluid is cold, operate the 
transmission until a normal 
operating temperature is reached. 

2. Loosen, but do not remove, the 
screw which secures the filter cover 
to the transmission pan (Fig. 15). 

3. Carefully separate the filter cover 
from the pan at the bottom edge 
only. When the drainage is 
complete, remove the cover, 
retainer, and filter. Discard the filter 
and fluid. 

4. Install a new filter. Install a new 
retainer seal ring, filter retainer, a 
new cover seal ring, cover and strap. 
Tighten the strap attaching screw 
(Fig. 15). 

5. Slowly pour 9 quarts of automatic 
transmission fluid into the 
transmission. Apply the parking 
brake securely then start the engine. 

6. With the hand throttle, set engine 
speed at idle speed rpm with the 
selector lever at N. 

7. Check the transmission fluid level 
when the engine reaches normal 
operating temperature. If necessary, 
add fluid to bring the level to the 
ADD FLUID mark. 

8. Continue to run the engine until the 
transmission fluid reaches normal 
operating temperature. 

9. Apply the service brakes, and shift 
the transmission through all ranges. 

10. With the engine running and the 
selector lever at N, check the fluid 
level. Add fluid, if necessary, to 
bring the level to the FULL mark. 
Approximately 13 quarts are 
required if the oil pan and control 
valve body have been removed. 
Total dry capacity for the 
transmission and cooling system is 
approximately 19 quarts. 


RANGE SELECTOR VALVE DETENT 


BALL AND SPRING D1984.C 


FIG. 11 Valve Body Removal and 
Installation 
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BUSHING OR BEARING 


Removal and Installation 


Replacement bushings are available 
for the converter pump cover, input 
shaft, converter stator support, high- 
splitter clutch housing, and output 
shaft. These bushings are pre-finished 
(no reaming required). Therefore the old 
bushing must be removed without 
damaging the bore, and the new bushing 
must be installed without damaging it. 

Tools for removing and replacing 
the bushings are shown in Fig. 16. The 
bushing replacer tools should be used in 
a press. They are so designed that the 


- 


TEFLON BALL 


D1985-A 


FIG. 12 Valve Retarder Removal 
and Installation 


LUBE SUPPLY BALL 
(3% INCH NYLON) 


01986-А 


FIG. 13 Transfer Plate Installation 
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FIG. 15 Fluid Filter Assembly 


Impact Hammer— 
T50T-100-A 


Detail 6 USE WITH Detail 5 


Puller-T581-101-A — 
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bushings are properly located when the 
tool bottoms. 

Wear limits for the various bushings 
are given in the specifications section. 


SPEEDOMETER DRIVE GEAR 


Removal and Installation 

1. Onaone-piece drive line, disconnect 
the shaft from the pinion flange and 
from the yoke at the parking brake 
drum. On a two-piece drive line, 
disconnect the coupling shaft from 
the yoke at the parking brake drum 
and then remove the center support 
bearing bracket. Move the forward 
end of the drive shaft out of the way. 

2. Disconnect the speedometer cable 
from the rear of the transmission. 

3. Loosen the two rear pitot tube 
mounting bolts until they protrude 
1/16-inch. To prevent damage to the 
pitot tube or governor oil collector 
ring, these bolts must be loosened 
before loosening the output flange 
attaching bolt. 

4. Straighten the output shaft flange 
tab lockwasher and remove the bolt, 
washer, and O-ring seal. 

5. Remove the parking brake drum 
and output flange; use a suitable 
puller if necessary. Do not turn the 
output shaft until the output shaft 
flange attaching bolt is reinstalled. 
Otherwise, damage to the pitot tube 
or governor vanes may result. 

6. Using Tool 1175-AE with Т50Т- 
100-A, remove the output flange 
seal. 


Detail 7 
Detail 5 
T66T-7003- A 
Detail 3 
Detail 2 
Detail 1 
Detail 6 


Tool— 
T57T-7003-A 


Bushing Replacer Details: 


5 OUTPUT SHAFT 

6 HIGH-SPLITTER CLUTCH HOUSING 
7 STATOR THRUST BEARING 
T66T-7003- A HIGH-RANGE CLUTCH HOUSING 


1 INPUT SHAFT 
2 TORQUE CONVERTER COVER 
3 GROUND SLEEVE 


FIG. 16 Bushing Replacing Tools 
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7. Remove the internal snap ring. 

8. Using Tool 1175-AE with Т50Т- 
100-A, remove the rear bearing. 

9. Using needle nose pliers or a piece of 
wire, remove the speedometer drive 
gear. Install the speedometer drive 
gear. The counterbored end faces 
out. 

10. Start the rear bearing straight into 
the bore of the retainer and, using 
Tool T57L-600-A, drive the bearing 
tight against the shoulder in the 
retainer. 

11. Install the internal snap ring. 

12. Coat the outside diameter of a new 
output flange seal with a very thin 
film of Permatex, and start the seal 
straight into the retainer with the lip 
of the seal toward the bearing. Using 
Tool T57L-600-A, press the seal into 
the bore until the rear of the seal is 
3/4 inch beyond the extreme rear 
surface of the bearing retainer 
housing. 

13. Install the output shaft flange and 
parking brake drum. 

14. Install the O-ring seal, tab lock 
washer, and output shaft bolt. 
Torque the bolt to 10 ft-Ibs. Do not 
allow the shaft to rotate while 
tightening the bolt. 

15. Torque the rear pitot tube bolts to 8- 
10 ft-lbs. 

16. Torque the output shaft flange bolt 
to 83-100 ft-lbs, and lock it by 
staking the tab lockwasher into the 
hole in the retainer and bending a 
tab against a flat of the bolt head. 

17. Connect the speedometer cable to 
the rear of the transmission. 

18. Connect the drive shaft or the 
coupling shaft and center support 
bearing bracket. Torque the nuts 
and/or bolts to specification. 


UNIVERSAL JOINT FLANGE AND 
PARKING BRAKE DRUM 


Removal and Installation 


Before removing the parking brake 
drum, it is necessary to remove the 
universal joint flange. 

1. The transmission may be placed in 
either a vertical or horizontal 
position on the input drive cover or 
sump pan. Remove flange attaching 
bolt, with washer and O-ring seal. 
Do not remove washer and O-ring 
from the bolt. Remove the flange. 

2. Do not allow the output shaft to 
turn until the flange is installed, 
seated and the attaching bolt has 
been torqued. If the output shaft is 
allowed to rotate, damage to the 
pitot tube and/or governor will 
result. 

3. Remove the parking brake drum 
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FIG. 17 
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attaching bolts and remove the 
drum. 

Position the drum and install the 
attaching bolts. 


Installing Output Shaft Flange 


D 1648-A 


. Torque the bolts to specification 


being careful not to rotate the output 
shaft. 
Lubricate the output seal with a high 


temperature grease COAZ-19584. 

7. Install the output flange, using a 1/ 
2-20 inch UNF bolt, spacer nut and 
flange retaining plate as shown in 
Fig. 17. The length of the bolt and 
spacer will vary depending on the 
type of flange being installed. 

8. During installation, care should be 
exercised to avoid damage to the seal 
journal or the oil seal. Inspect the 
flange seal journal for nicks or 
scratches and seal for cuts and tears. 

9. Seat the flange by tightening the 1/ 
2-20 inch nut. Remove the 
installation bolt, nut, and spacer. 
Install attaching bolt including O- 
ring seal and washer. Locate the tab 
of the washer opposite the hole in 
the flange retaining plate. 

10. Prevent the output flange from 
rotating then torque the bolt to 83- 
100 ft-lbs. Bend the tab of the 
washer against a flat of the bolt head 
and stake the edge of the washer into 
the hole of the retaining plate. 

11. Rotate flange by hand to check for 
binding or interference. 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


l. 


Proper equipment must be available 
before disassembly is started. This 
equipment includes a suitable hoist 
of at least 1/2-ton capacity, proper 
hand tools and special tools, and a 
press. 

Gaskets, lock wires, lock strips, and 
cotter pins should be discarded as 
they are removed. New parts of this 
type should always be installed. 
Care must be used to avoid damage 
to transmission components during 
disassembly, cleaning, inspection, 
repair, and assembly operations. 
Nicks, and scratches caused by 
careless handling may cause fluid 
leakage or improper functioning and 
could result in transmission failure. 
All worn or damaged parts must be 
repaired or replaced. Where special 
torque requirements apply, refer to 
the specifications section. 
Cleanliness is important in servicing 
the transmission. All components 
must be thoroughly cleaned and 
kept clean throughout the rebuild 
process. The presence of dirt can 
cause malfunction, and possible 
failure of the transmission. 

Every component should be 
thoroughly cleaned after the 


transmission is disassembled. 
Cleaning is necessary to insure 
effective inspection for wear, 
damage, and serviceability of 
components. 

Crocus cloth may be used to remove 
minor surface irregularities. 

A. soft wire (brass or copper) may be 
used to clean fluid passages. Always 
flush such passages thoroughly after 
cleaning. 

If steam cleaning is used, dry the 
cleaned parts immediately with 
compressed air and apply a film of 
oil to prevent rusting. Never use lye 
or caustics which will corrode or 
etch metal surfaces. 

Do not clean the lubricant from new 
bearings. Keep new bearings 
wrapped until they are to be 
installed. Soak bearings which have 
been in service, in dry cleaning 
solvent or mineral spirits paint 
thinner to loosen deposits of dirt. Do 
not spin the bearings during 
cleaning or drying. After cleaning, 
turn the bearings by hand and note 
any evidence of grit. Clean them if 
grit is present. 


Disassembly 


With the transmission assembly 
removed from the vehicle remove 
the fluid filter, oil pan, valve body, 


oil, transfer plate, and hydraulic 
retarder valve and gasket. 

2. Remove the converter pump cover, 
lockup clutch reaction plate, and 
clutch plate (Fig. 18). Remove the 
seal ring from the reaction plate and 
pump. 

3. Remove the hook-type seal ring and 
the snap ring from the turbine shaft, 
and remove the turbine from the 
shaft (Fig. 19). 

4. Rotate the stator counterclockwise 
to lock it on the freewheel roller 
race. Then lift the stator and roller 
race off the converter pump 


PUMP COVER Tool—J-6795 


D1999-A 


FIG. 18 Converter Pump Cover 
Removal 
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10. 


12. 


13. 


16. 


17. 


18. 


together. Do пої let the freewheel 
roller race drop out of the stator. 
Remove the snap ring and spacer 
from the converter stator support, 
and lift out the converter pump 
assembly. 

Remove the converter housing 
mounting bolts and lift off the 
housing and gasket. Lift the housing 
carefully to avoid dropping the 
retarder rotor and shaft assembly. If 
this assembly lifts with the housing, 
tap the end of the shaft to dislodge 
it from the housing so it will remain 
in the transmission. 

Remove the thrust bearing from the 
rear face of the converter stator 
support assembly. The bearing race 
may remain on the retarder rotor 
and shaft assembly. 

Lift out the retarder rotor and shaft 
(Fig. 20). Remove the hook-type seal 
ring and thrust washer. 

Remove the low-splitter clutch 
reaction plate anchor bolt. Loosen 
the bolt at the top of the 
transmission housing which anchors 
the diaphragm assembly in the 
housing. 

Remove the low-splitter clutch 
reaction plate. 


. Remove the anchor bolts that hold 


the low-splitter piston housing and 
diaphragm assembly. Then install 
the lifting hook in the end of the 
splitter outshaft and remove the 
assembly (Fig. 21). 

Position the transmission with the 
rear bearing retainer up. 

Remove the two pitot tube bolts and 
the speedometer plug. 


. Remove the brake drum. Hold the 


output flange to prevent rotation 
and remove the flange retaining bolt, 
tab lock washer and the O-ring seal. 


. Usea suitable puller and remove the 


output shaft flange. 

Remove four bolts and lift the brake 
assembly and apply lever from the 
transmission. 

Remove the reverse, low, and 
intermediate range clutch reaction 
housing anchor bolt nuts. Remove 
the low-range piston housing anchor 
bolt and the intermediate-range 
piston housing anchor bolt. Remove 
the cap screws securing the rear 
bearing retainer to the transmission 
housing and remove the retainer and 
gasket. Lift out the loose pitot tube. 
Remove the reverse planetary 
carrier and rear pitot collector ring 
from the output shaft. Various 
factory installed clutch parts are 
color coded, and should be 
assembled in the same locations 
when the transmission is serviced to 


CONVERTER PUMP 


insure proper fitting. Parts marked 
yellow are for the intermediate 
range clutch, those marked green 
are for the low-range clutch, and 
those marked red are for the reverse 
clutch. Replacement parts are not 
color coded. 


19. Remove the thrust washer and snap 


ring from the output shaft and the 
snap ring from the reverse sun gear 
and the internal-splined thrust 
washer. 


20. Remove the reverse clutch reaction 


housing, backing plate, clutch 


TURBINE 


STATOR D1086-A 


FIG. 19 Turbine Removal or 


Installations 


SEAL RING , 
RETARDER 


D2000-A 


FIG. 20 Retarder Rotor Removal or 


Installation 


21. 


22. 


23. 


24. 


plate(s) and ring gear. Then take out 
the reverse clutch Belleville spring. 
Remove the reverse range reaction 
housing anchor bolt. 

Working through the openings in 
the transmission housing, remove 
the low-range and reverse-range 
clutch piston housing. 

Remove the low-range clutch 
Belleville spring. 

Remove the low-range clutch apply 
plate and the low-range clutch 
plate(s). 

Remove the low-range clutch 


SPLITTER 
OUTPUT 
SHAFT 


Tool—J-6430 


Uti” 


ШР 


(> 


ШІ 
Í 


mST D1088-A 


FIG. 21 
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reaction housing (Fig. 22). 

25. Remove the low-range anchor bolt. 

26. Remove the large internal snap ring 
that holds the reverse sun gear shaft 
to the low-range ring gear, then 
remove the reverse range sun gear 
shaft. 

27. Remove the output shaft assembly. 

28. Remove the low-range ring gear and 
intermediate-range planetary carrier 
(Fig. 23). 

29. Remove the intermediate-range 
housing and piston assembly from 
the transmission housing. 

30. Remove the intermediate-range 
clutch Belleville spring. Then 
remove the apply plate, the clutch 
plates, and ring gear. 

31. Remove the intermediate clutch 
reaction housing from the 
transmission housing. 

32. Remove the intermediate-range 
square head anchor bolt. 

33. Remove the oil collector. 


Assembly 


Do not use gasket sealer when 
assembling the transmission, except on 
the power take-off cover (use sparingly). 
As mating parts are pulled together, the 
excess sealer is squeezed out of the 
Splitline into the transmission. À very 
small amount of this material can affect 
the functioning of the various valves 
which control the operation of the 
transmission. 

Soak all-clutch plates in 
transmission fluid for at least two 
minutes before installation. 

l. If a housing shim was removed 
during disassembly, install the same 
shim. If a new housing (case) is used, 
do not use the old shim. Install the 
oil collector with the conical portion 
facing toward the front of the 
housing. 

2. Install the intermediate-range clutch 
reaction housing so that the anchor 
bolt hole or slot is aligned with the 
hole in the bottom of the 
transmission housing. Install, but do 
not tighten the intermediate-range 
clutch reaction housing anchor bolt 
and nut. Refer to the disassembly 
procedure for the color coding of the 
clutch components. 

3. Position an internal-splined plate in 
the reaction housing. 

4. Position the externally splined plate 
in the reaction housing, mating the 
plate with the housing slots. 

5. Install the ring gear. Тһе ring welded 
to the gear is not centered, and the 
gear must be installed so that the 
longer spline teeth engage the front 
clutch plate splines (Fig. 24). 

6. Position the other internally splined 
clutch plate, meshing the plate 


10. 


11. 


12. 


13. 


15. 


17. 


splines with the spline teeth of the 
ring gear. 

Install the apply plate. The 
intermediate range apply plate is 
available in six thicknesses, ranging 
from 0.270 to 0.316 inch. 

Install the intermediate-range clutch 
Belleville spring with the convex 
side toward the rear of the 
transmission. The spring must be 
entered perfectly on the clutch apply 
plate so that the intermediate-range 
piston housing will seat properly 
around it. 

Install the intermediate-range piston 
housing with the piston facing the 
Belleville spring and with the tapped 
hole in the piston housing in line 
with the corresponding anchor bolt 
hole in the bottom of the 
transmission housing. 

Install, but do not tighten, the 
intermediate-range clutch piston 
housing anchor bolt. 

Install the low-range ring gear and 
intermediate-range planetary carrier 
(Fig. 23). Rotate the assembly until 
the planetary pinion teeth engage 
the internal teeth of the intermediate 
range ring gear. 

Install the low-range clutch reaction 
housing, aligning the tapped hole or 
slot in the plate with its 
corresponding anchor bolt hole in 
the bottom of the transmission 
housing (Fig. 22). Install the 
reaction housing anchor bolt and 
nut. Do not tighten. 

Install the clutch plate(s) and the 
clutch apply plate. The low-range 
apply plate is available in three 
thicknesses on MT30 and 31 models, 
ranging from 0.458 to 0.476 inch 
thick. On МТ40, 41 and 42 models 
there are six thicknesses available, 
ranging from 0.270 to 0.316 inch 
thick. 


. Install the transmission output shaft 


assembly, engaging the planetary 
pinion teeth with the internal teeth 
of the low-range ring gear. 

Install the reverse sun gear shaft 
over the output shaft. Mesh the teeth 
on the flange with the internal teeth 
of the low-range ring gear. 


. Install a new snap ring in the 


internal groove of the low-range ring 
gear, install the low-range clutch 
Belleville spring with the convex 
side toward the rear of the 
transmission. The spring must be 
centered perfectly on the clutch 
apply plate so that the low-range 
and reverse clutch piston housing 
will seat around it. 

Install the low-range and reverse 
clutch piston housing assembly with 
the long (reverse) hub up, aligning 


the tapped hole (most models) in the 
piston housing with the 
corresponding anchor bolt hole in 
the bottom of the transmission 
housing. Refer to the disassembly 
procedure for the correct color code. 
Replacement parts are not color 
coded. Do not install the anchor bolt 
at this time. 

18. Install the reverse clutch Belleville 
spring with the concave side toward 
the rear of the transmission. Depress 
the Belleville spring edge and install 
the square head anchor bolt from 
inside the transmission. 

19. Before installing the reverse clutch 
pack in the housing, assemble it as 
follows: 

Place the clutch apply plate on a 
bench with the flat surface up. Position 
the reverse ring gear and clutch plate 
assembly on the apply plate with the 
longer section of the ring gear external 
teeth up. Over these parts, position the 
reverse reaction housing with the slots 
down so the slots engage the clutch 
apply plate tangs. 

Install this assembly in the 
transmission housing, aligning the 
tapped hole or slot in the reaction 
housing with the corresponding anchor 
bolt in the bottom of the transmission 
housing. Do not install the anchor bolt 
at this time. 

20. Install the reverse sun gear splined 
thrust washer on the reverse sun 
gear shaft. 


PLANET CARRIER 
RING GEAR 
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FIG. 23 Ring Gear and Planet 
Carrier Removal and 
Installation 
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FIG. 24 Typical Range Clutches and Gears (Intermediate, Low and Reverse) 
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Install the reverse sun gear on the 
sun gear shaft, then install a new snap 
ring. 

21. Install the bronze thrust washer over 
the output shaft. Install the reverse 
planetary carrier locating snap ring 
(wire) on the output shaft. 

22. Install the reverse planetary carrier 
and the rear pitot collector ring on 
the output shaft. Make sure the 
planetary pinions mesh with the sun 
gear and internal teeth of the reverse 
ring gear. 

23. With the rear pump (or adapter) and 
speedometer drive gear removed, 
install the rear bearing retainer, 
without a gasket, on the rear of the 
transmission housing. 

24. Install four bearing retainer 
mounting bolts at 90 degree 
intervals, and torque the bolts to 85 
in-lbs. This torque applies to gasket 
selection only. Draw the bearing 
retainer down evenly toward the 
transmission housing. 

25. Check the clearance between the 
bearing retainer and the rear surface 
of the transmission housing near the 
points where the bolts are installed 
(Fig. 25). This clearance will 
determine which gasket or gaskets to 
use. 

Gaskets are available in 0.012, 
0.016, and 0.021 inch thickness. If the 
gaskets are not clearly marked, measure 
them with a micrometer. The gasket 
thickness for various clearances is given 
below: 

Clearance of 0.005-0.015 inch, use 
the 0.012 gasket. 

Clearance of 0.015-0.021 inch, use 
the 0.016 gasket. 

Clearance of 0.022-0.027 inch, use 
the 0.021 gasket. 

Clearance of 0.028-0.033- inch, use 
one 0.012 and one 0.016 gasket. 

26. Install, but do not tighten, the low- 
range and reverse clutch piston 
housing anchor bolt and the reverse 
clutch reaction housing anchor bolt. 

27. Remove the four bearing retainer 
bolts and remove the bearing 
retainer. 

28. Torque the five anchor bolts 
installed in the bottom of the 
transmission housing to 10 ft-lbs. 
This torque is temporary. 

29. Install the correct rear bearing 
retainer gasket. Install two guide 
bolts in the rear pitot tube. Make 
sure the open (drilled Port) side of 
the pitot tube is toward the bolts. To 
make a guide bolt, thread one end of 
a 6-inch long by 1/4-inch diameter 
brazing rod. Use a 1/4-inch-28 die 
and thread a distance of 3/8-inch. 
Round off the unthreaded end. 


Guide bolts are recommended. If 
guide bolts are not available, install the 
pitot tube as follows exercising extreme 
care as the tube threads are soft 
aluminum: 

Place the pitot tube on the mounting 
pad of the rear pump body. Using a pair 
of side-cutting pliers, crimp two or three 
threads near the end of a soft 1/4-28 
bolt. Insert the crimped thread through 
the rear of the bearing retainer and 
screw it into the pitot tube until it binds 
enough to control the movement of the 
pitot tube. Swing the pitot tube toward 
the center of the bearing retainer so that 
it will clear the pitot collector ring when 
the retainer is installed, then install the 
retainer. Turn the pitot tube to its 
normal position and start a mounting 
bolt. Pull the pitot tube tight and 
remove the crimped installation bolt. 
Install the other pitot mounting bolt. 
Leave 1/16-inch or more of the 
mounting bolts protruding at the rear of 
the retainer. 

30. Place the pitot tube in the rear pitot 
collector ring with the tube portion 
toward the vanes and the guide bolts 
toward the rear of the transmission 
(Fig. 26). 

31. Carefully lower the rear bearing 
retainer over the output shaft while 
guiding the ends of the guide bolts 
through the pitot tube mounting 
bolt holes in the retainer. It also will 
be necessary to guide the rear pump 
drive lugs into the driving slots in 
the reverse planetary carrier and to 
start the speedometer drive gear on 
the output shaft. Do not remove the 
pitot tube guide bolts at this time. 
Do not turn the output shaft until 
the output flange (retaining) 
attaching bolt is installed. 
Otherwise, damage to the pitot tube 
or governor vanes may result. 

32. Install the rear bearing retainer bolts 
and lock washers. At this time, 
tighten the piston housing anchor 


REAR 
BEARING 
RETAINER 


TRANSMISSION HOUSING 


D2001-A 


FIG. 25 Rear Bearing Retainer 
Gasket Measurement 


bolts 3-10 ft-lbs torque to seat the 
housings firmly. Then torque the 
retainer bolts to 42-50 ft-lbs. 

33. Tighten the three low-and 
intermediate range and reverse 
clutch reaction housing anchor bolts 
to 35-40 ft-lbs. Tighten the nuts to 
65-75 ft-lbs. Be sure to use new nuts 
only. The old nuts are not reusable. 

34. Torque the two piston housing 
anchor bolts to 20-23 ft-lbs. 

35. While pulling outward on one pitot 
tube guide bolt, replace the other 
guide bolt with a mounting bolt, 
replace the second guide bolt in the 
same way. Do not tighten the 
mounting bolts at this time. The 
mounting bolts should protrude 1/ 
16-inch or more. 

36. Install the brake support plate 
assembly on the bearing retainer and 
at the same time, install the brake 
apply lever and cam (Fig. 27). 
Tighten the bolts to 67-80 ft-lbs 
torque. 
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Tool —J-6889 


m | 


қ е 
REAR PITOT COLLECTOR RING 


D2002-A 


FIG. 26 Rear Bearing and Pitot 
Tube Installation 
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FIG. 27 Parking Brake Installation 
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37. 


38. 


39. 


43. 


45. 
46. 


47. 


48. 


49. 


50. 


51. 


Install the output shaft flange and 
parking brake drum. Do not turn the 
output shaft while installing the 
flange and drum. If the shaft is 
turned, damage to the pitot tube or 
governor may result. 

Install the O-ring seal, tab lock 
washer, and output shaft bolt. 
Torque the bolt to 10 ft-lbs. Do not 
allow the shaft to rotate while 
tightening the bolt. 

Torque the rear-pitot tube bolts to 8- 
10 ft-lbs. 

Torque the output shaft flange bolt 
to 83-100 ft-lbs and lock it by 
staking the tab lock washer into the 
hole in the retainer and bending a 
tab against a flat of the bolt head. 


. Adjust the parking brake. 
42. 


Position the transmission with the 
front surface facing upward. 

Install the lifting hook in the front 
end of the splitter output shaft and 
install the splitter section and high 
range clutch assembly (Fig. 21). The 
three anchor bolt holes in the high- 
range clutch diaphragm assembly 
must align with the two holes in the 
bottom of the transmission and one 
hole in the top of the housing. 


. Start all three anchor bolts. On the 


top bolt (Fig. 28), leave 
approximately 1/8-inch gap 
between the bolt head and the 
transmission housing. Using a speed 
wrench, tighten bolt A. Loosen the 
bolt, then pull it up snug. 

Tighten bolt B to 20-23 ft-lbs torque. 
Tighten bolt A to 20-23 ft-lbs 
torque. 

If the top bolt is finger loose, tighten 
it to 20-23 ft-Ibs torque. If it is not 
finger loose, loosen bolts A and B 
and re-torque reversing the torque 
sequence. The top bolt should be 
torqued to 20-23 ft-lbs only if it is 
finger loose. Failure to tighten the 
bolts in the order described, may 
cause internal fluid leaks, resulting 
in low pressures and erratic shifts. 
Install the low-splitter clutch 
reaction plate with the vanes toward 
the front of the housing and the 
anchor bolt hole in line with the hole 
in the bottom of the housing. 
Install the reaction plate anchor bolt 
and torque it to 20-23 ft-Ibs. 
Install the hook-type seal ring 
around the splitter ring gear of the 
turbine shaft and hydraulic retarder 
rotor (Fig. 20). 

Make sure that the thrust washer is 
in front of the splitter planetary 
carrier assembly and that the hook- 
type seal ring is in the groove at the 
front of the splitter output shaft 
assembly (Fig. 20). Oil the thrust 
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FIG. 28 Diaphragm Bolts—Tightening Sequence 


52. 


53; 


54. 


55. 


56. 


57. 


58. 


59. 


61. 


washer and the hook-type seal ring 
then install the turbine shaft and 
hydraulic retarder rotor assembly. 
Be careful to avoid damaging the 
hook-type seal ring at the front of 
the splitter output shaft. 

Position the converter housing 
gasket on the front of the 
transmission housing. 

Install the needle roller bearing and 
needle bearing assembly. Be sure the 
rollers in the assembly are facing 
down. Then install the converter 
housing on the transmission housing 
assembly and secure it with the 10 
mounting bolts and lock washers. 
Torque the bolts to 42-50 ft-lbs. 
Install the hook-type seal ring on the 
converter pump hub. 

Install the converter pump in the 
converter housing. Make sure the 
flats on the hub mate with the front 
pump drive flats and that the hook- 
type seal ring on the hub passes 
through the front pump seal without 
damage to the seal ring or seal. 
Install the splined spacer and the 
snap ring which retains it. 

Hold the freewheel roller race in the 
stator, and install the stator on the 
stator support as shown in Fig. 29. 
The stator should rotate freely in the 
direction of engine rotation 
(clockwise) and should lock up 
when rotated in the other direction. 
Install the torque converter turbine 
on the turbine shaft (Fig. 30). 
Install the snap ring and hook-type 
seal ring on the turbine shaft (Fig. 
30). 


. Install a polyacrylate seal ring in the 


groove just inside the bolt circle in 
the converter pump and a second 
ring on the front of the lockup clutch 
reaction plate. Be sure the seal is in 
place inside the groove of the 
converter pump and plate so they 
cannot squeeze out during cover 
assembly. 

Install the reaction plate (Fig. 30). If 


CONVERTER 


inked balance marks are found on 
the reaction plate, converter pump, 
lockup piston and pump cover, 
assemble and parts with the marks 
aligned. 


62. Install the lockup clutch plate on the 


reaction plate with internal teeth 
engaging the turbine splined ring. 
The clutch plate should be soaked in 
transmission fluid for at least two 
minutes before installation. 


63. Install the converter pump cover 


assembly on the converter pump 
studs. If balance marks are on the 
cover and pump, align the balance 
marks (Fig. 31). Install four nuts at 
90 degree intervals and torque 
alternately to 10 ft-Ibs to prevent the 
polyacrylate seals from being forced 
out of their grooves. Install the 
remaining nuts and torque all nuts 
to 19-23 ft-Ibs. 


64. If any of the parts listed below are 


replaced during transmission 
assembly, the dimension A in Fig. 32 
must check. 
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FIG. 29 Converter Stator 


Installation 
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Parts replacement which may affect 
the dimension A are: 

Converter pump cover assembly 

Converter pump 

Converter pump hub 

Converter stator support assembly 

Converter housing 

The dimension A may be checked by 
fastening a sling to two opposite 
converter pump cover studs and 
applying a pull of 100 pounds or more to 
remove all end play. Do not lift the 
transmission with these studs. While the 

pull is applied, measure the distance A 

as shown in Fig. 32. If the dimension is 

not within 1.572-1.592 inches, remove 
the spacer retainer(s) and install or 
remove converter stack control spacers 
at the pump cover studs as needed. In 
determining the spacers required, be 
sure to include the spacer retainer flat 
thickness (0.015-0.018 inch). The 
correct dimension should be established 
at each of the six stud positions. The 
spacers are serviced as follows: 

Thickness Color Code 

0.027-0.029 inch Gold 

0.045-0.047 inch Silver 

0.063-0.065 inch Copper 

0.081-0.083 inch Black 

0.099-0.101 inch Plain 

After the correct spacers have been 
installed or removed install the spacer 
retainer(s). 

65. If a new control valve body is being 
installed, the closed throttle stop 
must be adjusted following the 
procedures given under 
Adjustments. 

66. Insert the hydraulic retarder valve 
teflon ball in the transmission 
housing, install a new gasket on the 
transmission housing, and then 
install the hydraulic retarder control 
valve body assembly install three 
long (2 1/4-inch) and five short (1 1/ 
4-inch) mounting bolts. Torque the 
1 1/4-inch bolts to 15-18 ft-lbs and 
the 2 1/4-inch bolts to 14-17 ft-Ibs. 

67. Coat the lube line check valve nylon 
ball with oil-soluble grease and 
insert it into the oil transfer plate. 
Install the oil transfer plate and 
secure it with the 10 bolts and lock 
washers. Install the two short bolts 
at the thin section of the oil transfer 
plate. Torque the bolts to 8-10 ft-Ibs. 

68. Position the downshift timing valve 
body on the oil transfer plate and 
install the three bolts and lock 
washers. Torque the bolts to 8-10 ft- 
Ibs. 

69. Place the detent shift valve spring in 
the oil transfer plate and the 3/8- 
inch diameter steel ball and the 1/2- 
inch diameter rear pump cut-off 
valve nylon ball in the range selector 


70. 


71. 


72. 
73. 


74. 


75. 


valve body. Hold the balls in place 
with oil-soluble grease. Position the 
range selector valve body on the 
plate making sure that the range 
selector shaft enters the hole in the 
range selector valve and that the TV 
lever is against the valve and inside 
adjusting screw bracket. Install the 
attaching bolts, spacer sleeves, and 
lock washers and torque evenly to 
48-72 in-lbs. 

Place a new seal ring on the long 
tube end of the filter can and install 
the assembly over the control valve 
body. Install the attaching bolts. 
Torque the 3 3/4-inch bolt, located 
near the end of the long tube, to 4- 
6 ft-Ibs. Torque the remaining two 
bolts to 8-10 ft-Ibs. 

Install a new oil pan gasket on the 
transmission housing with the bolt 
holes properly aligned. 

If the pan is damaged, replace it. 
Install the oil pan on the housing. 
Install the self locking oil pan bolts 
and torque to 15-18 ft-Ibs. 

Install a new fluid filter element in 
the oil pan and install the fluid filter 
retainer and seal ring, a new cover 
seal ring, and the cover. 

Remove the transmission from the 
repair stand and install the covers 
and gaskets on the power take-off 
openings. Install the cover bolts and 
torque them to 15-20 ft-Ibs. 


CONTROL VALVE BODY 
Disassembly 


1: 


2. 


Place the control valve body оп the 
bench, flat side down. 

Remove the screw (68) which 
retains the signal tube clip (127) 
(Figs. 33 and 34). Remove the clip 
and replace the screw finger tight. 
Remove the screws (88) and (24) 
that retain the drive and high 
transfer tube clips (10) and (13). 


Remove the signal tube (126) and 
transfer tubes (11) and (12) with the 
clips attached. Do not remove the 
clips from tubes (11) and (12). 
Remove two screws (77) that retain 
the exhaust regulator valve body 
(63) to the control valve body (102). 
Remove the exhaust regulator valve 
body. 

Remove the selector valve detent 
spring (100) and lift the valve body 
separator plate (97) off the control 
valve body (102). Remove the 3/8 
inch steel detent ball (101) from the 
valve body. 

Remove three screws (52) that 
attach the accelerator plug cover 
(48). Some models use a bracket 
(51), spring (50) and ball (49), 
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FIG. 30 Converter Pump Cover 
Installation 
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FIG. 31 Lockup Clutch Piston and 
Converter Pump Cover 
Balance Marks and 
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FIG. 32 Converter Slack Control 
Spacer Measurement 
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FIG. 33 Control Valve—Disassembled 
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CONTROL VALVE СОМРОМЕМТ IDENTIFICATION 


NYLON BALL, 1/2 

SHIFT VALVE DETENT SPRING 

SHIFT VALVE DETENT BALL 

BOLT, 1/4-20 X 2-3/4 

BOLT, 1/4-20 X 3-1/4 

BOLT, 1/4-20 X 3-3/4 

LOCK WASHER, 1⁄4 

VALVE BODY BOLT SLEEVE 

CONTROL VALVE BODY ASSY 

DRIVE TRANSFER TUBE CLIP 

DRIVE TRANSFER TUBE 

HIGH TRANSFER TUBE 

HIGH TRANSFER TUBE CLIP 

PUMP OVERAGE REGULATOR SPRING 
SCREW AND WASHER, 10-24 X 3/4 
REGULATOR SPRING RETAINER 

RETAINER SPRING 

PUMP OVERAGE REGULÁTOR VALVE ASSY 
OVERCONTROL VALVE BODY 
OVERCONTROL VALVE 

OVERCONTROL VALVE COVER 

SCREW AND WASHER, 10-24 X 7/16 
SCREW AND WASHER, 10-24 X 2-3/8 
SCREW AND WASHER, 10-24 X 7/16 
SCREW AND WASHER, 10-24 X 2-3/8 
INTERMEDIATE-TO-HIGH SHIFT VALVE COVER 
INTERMEDIATE-TO-HIGH SHIFT VALVE SPRING 
SPLITTER SHIFT PLUG SPRING 

SPLITTER SHIFT PLUG 
INTERMEDIATE-TO-HIGH BLOCKER PLUG 
OVAL POINT SETSCREW, 10-24 

VALVE BODY FRONT COVER 

THROTTLE VALVE PLUG 

NYLON BALL, 1/4 

MAIN-PRESSURE REGULATOR VALVE SPRING 
(PRIMARY) 

MAIN-PRESSURE REGULATOR VALVE SPRING 
(SECONDARY) 

FRONT SPLITTER SHIFT (G10) PLUG 
INTERMEDIATE-TO-HIGH SHIFT PLUG 
LOW-TO-INTERMEDIATE SHIFT VALVE 
REAR-SPLITTER SHIFT (G2) PLUG 

LOCKUP PLUG 

REGULATOR PLUG 

HYDRAULIC RETARDER REGULATOR PLUG 
MANUAL SELECTOR VALVE 
INTERMEDIATE-TO-LOW SHIFT VALVE SPRING 
OVAL POINT SETSCREW, 10-24 

OVAL POINT SETSCREW, 10-24 

VALVE BODY REAR COVER 
ACCELERATOR PLUG 

ACCELERATOR PLUG COVER 

BALL 

TRIMMER BALL REGULATOR SPRING 
VALVE GUIDE BRACKET ASSY 

SCREW AND WASHER, 10-24 X 1-5/8 
SCREW AND WASHER, 10-24 X 3/4 
ACCUMULATOR VALVE 

LOCKUP KNOCKDOWN PLUG 
ACCUMULATOR VALVE SPRING 
REGULATOR COVER 

SCREW AND WASHER, 10-24 X 7/16 
SCREW AND WASHER, 10-24 X 3/4 
THROTTLE VALVE ADJUSTING SCREW 
THROTTLE VALVE RETAINER 

SCREW AND WASHER, 10-24 X 3/8 
EXHAUST REGULATOR VALVE BODY 


FIG. 34 Control Valve—Legend 
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65. 
66. 
67. 
68. 
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71. 
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81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 


94. 


95. 
96. 
97. 
98. 
99. 

1oo. 

101. 

102. 

103. 


104. 
105. 


106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 


LOW-SPLITTER EXHAUST REGULATOR PLUG 
LOW-SPLITTER EXHAUST REGULATOR STOP PLUG 
INTERMEDIATE-EXHAUST REGULATOR STOP PLUG 
PLUG RETAINER 
SCREW AND WASHER, 10-24 X 7/16 
TRIMMER SECONDARY SPRING 
TRIMMER STOP 
TRIMMER PRIMARY SPRING 
SCREW AND WASHER, 10-24 X 7/16 
TRIMMER COVER 
TRIMMER VALVE 
TRIMMER RETURN INNER SPRING 
PIPE PLUG, 1/4 
SCREW AND WASHER, 10-24 X 3/4 
TRIMMER RETURN OUTER SPRING 
TRIMMER PLUG 
EXHAUST REGULATOR VALVE COVER 
LOCKUP CUTOFF VALVE SPRING 
LOCKUP CUTOFF VALVE 
EXTENDER VALVE BODY 
EXTENDER VALVE BALL 
EXTENDER VALVE BALL SPRING 
EXTENDER VALVE RETURN SPRING 
EXTENDER VALVE 
SCREW AND WASHER, 10-24 X 7/16 
VALVE GUIDE BRACKET ASSY 
TRIMMER BALL REGULATOR SPRING 
BALL 
EXTENDER VALVE.BODY ROLL PIN 
LOW-SPLITTER EXHAUST REGULATOR 
VALVE SPRING 
INTERMEDIATE EXHAUST REGULATOR 
VALVE SPRING 
LOW-SPLITTER EXHAUST REGULATOR VALVE 
INTERMEDIATE EXHAUST REGULATOR VALVE 
VALVE BODY SEPARATOR PLATE 
THROTTLE VALVE 
THROTTLE VALVE (TV) SPRING 
SELECTOR VALVE DETENT SPRING 
SELECTOR VALVE DETENT BALL 
CONTROL VALVE BODY 
REVERSE LOCKUP INHIBITOR CHECK VALVE 
RETAINER 
NYLON BALL, 7/32 
REVERSE-RANGE CLUTCH EXHAUST 
REGULATOR VALVE ASSY 
THROTTLE REGULATOR VALVE 
MAIN-PRESSURE REGULATOR VALVE 
LOCKUP SHIFT VALVE SPRING 
LOCKUP SHIFT VALVE 
SPLITTER SHIFT VALVE 
SPLITTER RELAY VALVE SPRING 
INTERMEDIATE-TO-HIGH SHIFT VALVE 
SPLITTER RELAY VALVE 
6-5 INHIBITOR SPRING 
6-5 INHIBITOR VALVE 
LOW INHIBITOR PLUG 
LOW INHIBITOR VALVE 
3-2 INHIBITOR SPRING 
INHIBITOR SPRING RETAINER 
TEE NUT 
INHIBITOR SPRING ADJUSTING SCREW 
5-4 INHIBITOR VALVE 
5-4 INHIBITOR SPRING 
SPRING RETAINER WASHER 
COTTER PIN 
SIGNAL TUBE 
SIGNAL TUBE CLIP 

D1129-H 
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14. 


16. 


17. 


18. 


retained by two screws (52). If the 
valve body has these parts, remove 
them. Remove the accelerator plug 
cover and the accelerator plug (47). 
Remove the four screws (58) from 
the regulator cover (57) and remove 
the cover, lockup knockdown plug 
(55), accumulator valve spring (56) 
and the accumulator valve (54). 
Remove the two screws (59) and 
(62), and remove the throttle valve 
retainer (61) from the valve body. 
Do not turn or remove the screw (60) 
from the retainer. The screw (62) is 
3/8 inch long and should not be 
mixed with 7/16-inch screws. Keep 
the screw (62) separated from the 
longer screws to insure that they are 
installed in the proper locations 
when the valve body is reassembled. 
The valve body rear cover is spring- 
loaded and must be held while the 
screws are being removed. Remove 
the remaining three screws (53) that 
attach the valve body rear cover (46) 
to the valve body, and remove the 
rear cover. 


. Remove the intermediate shift valve 


spring (44), which is exposed when 
the rear cover is removed. 


. Remove the regulator plug (41) 


from the rear cover. 


. Remove the throttle valve (98) and 


spring (99) from the control valve 
body (102). 


. Remove the manual selector valve 


(43) from the rear of the control 
valve body. 

From the same side of the control 
valve body, remove the hydraulic 
retarder regulator plug (42), lockup 
plug (40), rear pitot (G2) plug (39) 
and front pitot (G1) splitter plug 
(36), low-to-intermediate shift valve 
(38) and the intermediate-to-high 
shift plug (37). 


. Position the control valve body 


(102) on the rear surface and remove 
the two screws (23) that attach the 
splitter over control valve body (19) 
to the valve body front cover (32). 
Remove the splitter over control 
valve body. 

Remove the screw (22) that attaches 
the over control valve cover (21) to 
the over control valve body. Remove 
the cover and the splitter over 
control valve (20) from the body. 
Remove the splitter shift plug spring 
(28) and the splitter shift plug (29), 
which are exposed upon removal of 
the over control valve body (19) 
from the front cover (32) (Fig. 33). 
Remove the three screws (24) and 
(25) which attach the intermediate- 
to-high shift valve cover (26) to the 
valve body front cover (32). Remove 
the cover (26), intermediate-to-high 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


shift valve spring (27) апа 
intermediate-to-high blocker plug 
(30). 

Hold the valve body front cover 
against the spring pressure and 
remove the three attaching screws 
(15). Remove the front cover (32) 
from the valve body. 

Remove the 1/4-inch nylon ball (34) 
that is loose when the front cover is 
removed. Remove the inhibitor 
valve (115) and the spring (114) 
from the cover (32). Remove the 
main-pressure regulator spring (35) 
(and secondary spring 35А, used іп 
some models), splitter relay valve 
spring (111) and lockup shift valve 
spring (108). 

Remove the throttle valve plug (33) 
from the valve body front cover (32). 
Remove the retainer spring (17) and 
remove the pump overage valve (18) 
from the front cover. 

Remove the two pump overage 
regulator valve spring retainers (16) 
and spring (14) from the front cover. 
Remove the throttle regulator valve, 
(106), main-pressure regulator 
valve, (107), lockup shift (109), 
splitter shift valve, (110), splitter 
relay valve (113) and intermediate- 
to-high shift valve (112) from the 
front of the control valve body (102). 
Do not remove the reverse-range 
clutch exhaust pressure regulator 
valve (105) unless replacement is 
necessary. Check the operation of 
the valve while cleaning the valve 
body. The valve should retain 
solvent on the side opposite the 
spring for 15 seconds. If the solvent 
leaks through sooner, replace the 
valve, 

Do not remove the reverse lock-up 
inhibitor check valve retainer (103) 
and the 7/32-inch nylon ball (104). 
If the retainer, the ball or valve body 
(102) is worn or damaged, all three 
items must be replaced. 

On a model which includes a valve 
guide bracket (89), remove two 
screws (88), bracket (89), spring 
(90), and ball (91). Remove the 
remaining nine screws (88) which 
attach the exhaust regulator valve 
body cover (80) to the exhaust 
regulator valve body (63). Remove 
the cover. The cover is spring loaded 
and must be held while (һе screws 
are being removed. 

On a model which does not include 
the valve guide bracket (89), remove 
ten screws (88) and one screw (88A). 
Remove the cover (80). One screw 
(88A) is shorter, separate it from the 
longer screws to insure proper 
installation. 

Removal of the cover will expose the 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


intermediate exhaust regulator valve 
spring (94), low-splitter valve spring 
(93) and lockup cutoff valve spring 
(81). Remove these springs from the 
exhaust regulator valve body. 
Remove the inhibitor plug (116), 
inhibitor valve (117), inhibitor 
spring (118), inhibitor spring 
retainer (119), nut (120) and screw 
(121). Do not remove the inhibitor 
spring adjusting screw (121) from 
the nut. Also, remove the 
intermediate exhaust regulator valve 
(96), lockup cutoff valve (82), and 
low-splitter exhaust regulator valve 
(95). 

Remove the extender valve (87), 
extender valve spring (86), extender 
valve ball spring (85), and extender 
valve ball (84). Do not remove the 
extender valve body (83) and roll pin 
(92) unless replacement is necessary. 
Check the operation of the valve 
while cleaning the extender valve. If 
replacement is necessary, remove 
the roll pin and tap out the extender 
valve body toward the nearest 
opening (front) of the exhaust 
regulator valve body (63). 

Remove the four screws (72) from 
the trimmer cover (73) and remove 
the cover from the rear of the 
exhaust regulator valve body (63) 
(Fig. 35). The cover is spring loaded 
and must be heid while the screws 
are being removed. 

Remove the trimmer valve (74), 
trimmer valve inner (75) and outer 
(78) springs, trimmer plug (79), 
trimmer primary spring (71), 
trimmer stop (70) and trimmer 
secondary spring (69) from the 
exhaust regulator valve body (63). 
Remove the screw (68) retainer (67) 
and remove low-splitter exhaust 
regulator stop plug (65) and low 
splitter exhaust regulator plug (64) 
(Fig. 35). А model using а set screw 
(45A) at bottom of the valve body 
(63) does not use a regulator plug 
(64). Remove the intermediate 
exhaust regulator stop plug (66) 
from the rear of the exhaust 
regulator valve body (63). 

Do not remove the pipe plug (76) 
from the valve body except for 
inspections or cleaning. 

Remove the cotter pin (125), flat 
washer (124), inhibitor spring (123), 
inhibitor valve (122) from bottom of 
the body (63). 

All the valve body parts should be 
thoroughly cleaned in cleaning 
solvent and dried with compressed 
air. All passages must be completely 
free of dirt and obstructions. Use a 
soft bristle brush. Do not use 
abrasives or scraping tools. After 
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cleaning, place the parts on clean 

paper and cover with paper to keep 

the dust out. 

38. Inspect all the parts closely for wear, 
breaks, cracks, burrs, and dirt. Burrs 
may be removed with a soft abrasive 
stone. Do not destroy the sharp 
edges of valves, The valves are 
designed with sharp edges to prevent 
them from sticking in their bores. 

39. Inspect all the springs and check 
them for free length. Correct 
performance of the transmission 
depends upon the good condition of 
springs. Refer to specifications 
section for valve body spring 
identification and specifications. 

40. Before assembly, try all the valves in 
their bores. When parts are clean 
and dry, the valves should move in 
their bores by their weight only. Do 
not force them into the bores. 

41. Reclean the parts, if necessary after 
inspection. Lubricate the parts with 
specified fluid. 

Assembly 

l. Install the intermediate exhaust 
regulator stop plug (66), small 
diameter first, in the exhaust 
regulator valve body (63), (Fig. 35). 

2. Install the low splitter exhaust 
regulator plug (64). 

Some models do not use a plug in 
this location. Such models are identified 
by the presence of a socket-head set 
screw (45A). 

3. Install the low splitter exhaust 
regulator stop plug (65), small 
diameter first. 

4. Install the plug retainer (67) and 
screw (68) finger tight. 

5. Install the trimmer secondary spring 
(69), trimmer stop (70), trimmer 
primary spring (71) and plug (79). 

6. Install the trimmer return inner and 
outer springs (75) and (78) and 
trimmer valve (74). 

7. Install the trimmer cover (73) and 
four screws (72). Torque the screws 
to 24-36 in-lbs. 

8. If the pipe plug (76) was removed, 
reinstall. 

9. Install the inhibitor valve (122), 
inhibitor spring (123), flat washer 
(124) and new cotter pin (125) in the 
bottom of the exhaust regulator 
body (63). 

10. If the extender valve body (Fig. 36) 
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11. 
12. 
13. 


14. 


15. 


18. 


19. 


(83) was removed, install it with the 
roll pin (92). Press the pin (92) into 
the valve body (63) until it is slightly 
below the flat surface of the body. 
Install the low splitter and 
intermediate exhaust regulator 
valves (95) and (96). 

Install the low splitter and 
Intermediate exhaust regulator 
springs (93) and (94). 

Install the extender valve ball (84), 
springs (85) and (86) and extender 
valve (87), recessed end first. 
Install the lockup cutoff valve (82) 
and spring (81). 

Install the adjusting screw (121) and 
nut (12) (assembled) through slot 
into small end of inhibitor bore in 
cover (63). Also install the inhibitor 
spring retainer (119) with recessed 
center over the end of the adjusting 
screw (121), inhibitor spring (118), 
inhibitor valve (117) and inhibitor 
plug (116). 


. Install the exhaust cover (80) and 


nine regulator valve screws (88). 


. On a model which uses a valve guide 


bracket (89), trimmer ball regulator 
spring (90) and ball (91), install 
these parts and attach them with 
two screws (88). 

On a model which does not use a 
valve guide bracket, trimmer ball 
regulator (89), spring (90) and ball 
(91), install one screw (88) in the 
hole at the right end of cover (80) 
and one screw (88A) in the 
remaining threaded hole. The short 
(3/8-inch) screw (88A) must be 
installed in the fifth threaded hole 
from the right end of the cover when 
valve guide bracket (89) is not used. 
Torque the cover screws to 24-36 in- 
Ibs. 

Do not install the screw that 


attaches the drive transfer tube clip at 
this time. 


20. 


21. 


22. 


23. 


Install the throttle regulator, main 
pressure, lockup shift, splitter shift, 
intermediate-to-high and splitter 
relay valves (106), (107), (109), 
(110), (112), and (113) in their 
respective bores and in the positions 
illustrated in the valve body (102), 
(Fig. 37). 

Install the lockup shift valve spring 
(108) on the stem of the valve (109). 
If removed for replacement, install a 
new reverse-range clutch exhaust 
regulator valve (105) in the control 
valve body (102). 

Install the nylon ball (34) (Fig. 38) 
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24. 


29. 


26. 


27. 


28. 


29: 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


in the small bore at the upper left of 
the bore which receives the splitter 
relay valve spring. Hold it in place 
with oil-soluble grease. 

Install the throttle valve plug (33), 
large diameter first, in the small bore 
at the bottom of the recess which 
receives the main-pressure regulator 
valve spring (35). 

Install the main pressure regulator 
primary and secondary springs (35) 
and (35A). Some models do not 
include the secondary spring (35A). 
Install the inhibitor valve (115) and 
the inhibitor valve spring (114) in 
the valve body front cover (32). 
Install the valve body front cover 
(Fig. 39), and its related components 
on the control valve body (102). 
Comprss the springs and install the 
three screws (15). Do not tighten the 
screws at this time. 

Install the intermediate-to-high 
blocker plug (30) (Fig. 40) and shift 
valve spring (27). 

Install the cover (26), two long 
screws (25) and one short screw (24) 
but do not tighten the screws at this 
time. 

Install the splitter shift plug (29) in 
the valve body front cover (Fig. 41). 
Install overcontrol valve (20) in the 
overcontrol valve body (19). 
Install the cover (21) on the 
overcontrol valve body (19) and 
retain it with one screw (22). 
Install the splitter shift plug spring 
(28) in the recessed end of the 
overcontrol valve (20), previousiy 
installed in the body (19). 

Install the splitter shift plug spring 
(28) overcontrol valve body (19), 
valve (20), over (21) and screw (22) 
on the valve body front cover. Install 
two screws (23), but do not tighten 
them at this time. 

Install the intermediate-to-high shift 
plug (37) (Fig. 42) low-to- 
intermediate shift valve (38), front 
splitter plug (36), rear-splitter shift 
plug (39), lockup plug (40) and the 
hydraulic retarder regulator plug 
(42). 

Install the manual selector valve 
(43), the throttle valve spring (99) 
and throttle valve (98). 

Install the regulator plug (41) and 
intermediate-to-low shift valve 
spring (44) in the valve body rear 
cover (46) (Fig. 43). 

Install the valve body rear cover (46) 
and its assembled components onto 
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the assembled valve body (Fig. 44). 

40. Install the three screws (53) which 
retain the valve body rear cover (46). 
Do not install the screw (59) that 
attaches the throttle valve retainer 
(61). Do not tighten the screws at 
this time. 

41. Install the throttle valve retainer 
(61) and secure it with two screws 
(62) and (59). Do not tighten the 
screws at this time. 

42. Install the lockup knockdown plug 
(55) (Fig. 45). Install the plug by 
inserting the small end of the plug 
into the housing. 

43. Install the accumulator valve (54). 
Make sure the open end of the valve 
is outward, for the spring to fit into. 

44. Install the accumulator valve spring 
(56) and regulator cover (57). 

45. Secure the regulator cover (57) with 
four screws. Torque the screws (58) 
to 24-36 in-lbs. 

46. Install the accelerator plug (47) and 
cover (48) (Fig. 46). 

47. On a model which includes a ball 
(49), trimmer ball regulator spring 
(50) and the valve guide bracket 
(51), install these parts and secure 
them with two screws (52). Install a 
third screw (52) to secure the cover 
(48). Do not tighten the screws at 
this time. 

48. On a model which does not include 
the ball, spring, and bracket, install 
three screws (52) to secure the 
accelerator plug cover (48). Do not 
tighten the screws at this time. 
Install the selector valve ball (101) 

and spring (100) in the hole which 

registers with the manual selector valve 

indentations (Fig. 33). 

49. Install the valve body separator 
plate (97) on the valve body 
assembly (Fig. 33). 
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50. 


51. 


52. 


53. 


54. 


55. 


56. 


Install the assembled regulator valve 
body and secure it with two screws 
(77). Torque the screws to 24-36 in- 
lbs. 

Place the control valve body, flat 
(top) side downward, on a flat 
surface. Check to determine if the 
end covers project below the valve 
body. Tap the valve body downward 
to correct any such projection. 
Torque all screws at the front and 
rear of the valve body to 
specification. This check is 
important. The valve body must seat 
tightly against the oil transfer plate, 
on which is mounts, to prevent fluid 
leakage. 

Assemble a spring retainer (16) to 
each end of pump overage valve 
spring (14) (Fig. 33). Compress the 
spring and install it between the ribs 
on the valve body front cover (32). 
Install pump overage valve assembly 
(18) and fasten it with retainer 
spring (17). The seat face of the 
valve assembly must protrude at 
least 0.005 inch beyond the valve 
body mounting plate to assure 
seating of the valve against the oil 
transfer plate. 

Install the high-transfer tube (12) 
with the clip (13). Fasten the clip 
with its attaching screw (24) (Fig. 
33). 

Install the drive-transfer tube (11) 
with its clip (10). Fasten the clip 
with a screw (88). 

Install the signal tube (126) and tube 
clip (127) with a screw (68). 
Torque the screws (24), (68) and 
(88) to 24 to 36 in-lbs. 


OIL TRANSFER PLATE 


Disassembly 


l. 


Remove the two screws which 
attach the converter lube supply 
cover to the oil transfer plate and 
remove the cover. 

Remove the two screws which 
attach the converter pressure 
regulator valve retainer to the oil 
transfer plate. Remove the retainer, 
spring, seat, and the steel ball. 
The low-range clutch exhaust 
regulator valve and orifice cup 
should not be removed unless it is to 
be replaced. Check the operation of 
the valve while cleaning the transfer 
plate. The valve should hold the 
cleaning solvent on the side opposite 
the spring for at least 15 seconds. 
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Assembly 

1. When replacing the low-range 
clutch exhaust regulator valve and 
orifice cup, press the cup, convex 
side first, into the recess of the 
exhaust regulator valve. Be sure the 
cup is entered. 

2. Press the regulator valve, wide end 
first, into its bore in the transfer 
plate. Exert pressure only on the 
shoulder of the valve next to the 
closed portion of the spring cover. 
Do not let the cup slide from its 
recess while the valve is being 
installed. When the valve is in place, 
the spring cover must be flush with 
or slightly below the outer surface of 
the transfer plate. 

3. Install the lube supply ball seat in 
the lube supply cover. Install the 
lube supply cover with the ball seat 
end toward the rear. Torque the 
screws to 24-36 in-lbs. The nylon 
ball is installed from the other side 
of the oil transfer plate when the 
plate is assembled to the 
transmission housing. 

4. Assemble the steel ball, seat, spring, 
and converter pressure regulator 
valve retainer to the oil transfer plate 
and install the two screws. Torque 
the screws to 24-36 in-lbs. 


RANGE SELECTOR SHAFT AND 
THROTTLE CONTROL LEVERS 


When removing or installing the 
selector and throttle levers, be careful 
not to push the shafts back inside the 
transmission housing. When this 
happens, the shafts lose their index 
location with their corresponding valve 
of the control valve body in the housing. 
It will then be necessary to remove the 
transmission oil pan and reposition the 
shafts. 

Disassembly 

1. Place the selector lever in the 3-6 
detent position. 

2. Straighten the TV lever washer on 
the TV shaft. Remove the TV nut 
and washer and remove the lever 
from the shaft. Always hold the 
lever when removing or installing 
lever retaining nuts. Do not use the 
mechanical stop inside the 
transmission as the reaction member 
for removal of lever retaining nuts. 
The stop is used for making a 
calibrated adjustment and could be 
damaged. 

3. Straighten the shift selector lever 
washer on the selector shaft. 
Remove the nut and washer and 
remove the lever. 

4. Remove the O-ring seals from the 
shafts. 


FIG. 46 Accelerator Plug and Cover 


Assembly 

1. Install a new O-ring seal on the 
selector shaft. 

2. With the selector shaft in the 3-6 
detent position, hold the shaft with a 
pair of pliers and slide the selector 
lever onto the shaft far enough for 
the retaining nut to be installed. 

3. Install the washer and retaining nut. 
Then, grasp the end of the selector 
lever and while pulling out (away 
from the transmission), tighten the 
retaining nut to 14-17 ft-lbs torque. 
Bend the washer against a flat on the 
nut. 

4. Before installing the TV lever, 
determine if the transmission has a 
long or short stroke TV 
configuration. On transmissions 
with a long stroke ТУ, the lever will 
have an arc travel of 32 degrees from 
stop to stop. The short stroke will 
have an arc travel of 16 degrees from 
stop to stop. 

5. Install a new O-ring seal on the TV 
shaft. 

6. Ifthe transmission has a long stroke 
TV configuration, leave the selector 
lever in the 3-6 detent position. If the 
transmission has a short stroke 
configuration, place the selector 
lever in the reverse detent position. 

7. With the selector lever in the proper 
detent, hold the TV shaft with a pair 
of pliers and slide the TV lever onto 
the shaft far enough for the retaining 
nut to be installed. 

8. Install the washer and retaining nut. 
Then, grasp the end of the TV lever 
and while pulling out (away from 
the transmission) tighten the nut to 
14-17 ft-lbs torque. Bend the washer 
against a flat on the nut. 
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FIG. 47 Downshift Timing Valve 


DOWNSHIFT TIMING VALVE 


Disassembly 

1. Remove the downshift timing valve 
cover (Fig. 47). 

2. Remove the spring and downshift 
timing valve. 

Assembly 

1. Insert the valve in the body and 
place the spring on the stem of the 
valve. 

2. Install the valve cover over the 
spring and torque the three screws to 
24-36 in-lbs. 


HYDRAULIC RETARDER 
CONTROL VALVE 


The retarder valve stop pin in the 
retarder valve has been changed from a 
tight fit to a loose fit in the valve body 
for ease of removal or installation. The 
loose stop pin can easily drop out of the 
valve body when it is separated from the 
transmission if the valve is held inward. 

The absence of the stop pin will 
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result in improper oil circulation within 
the transmission, resulting in 
overheating and damage to the 
transmission. The valve will still 
function properly without the pin and 
will give no indication that the pin is 
missing. 

Care must be exercised at the time of 
installation of the valve on the 
transmission to make certain that the 
pin is properly located in the retarder 
valve body. 

Disassembly 

1. Using vise-grip pliers, twist the 
lubrication regulator valve retainer 
out of the retarder control valve 
body (Fig. 48). 

2. Remove the lubrication regulator 
valve spring and regulator valve 
(steel) ball. 

3. Press inward on the valve to relieve 
the spring tension, then, lift out the 
retarder valve retaining pin. 

4. Strike the retarder valve stem 
several sharp blows with a mallet. 
The rebound of the valve, after being 
driven against its spring, will force 
out the oil seal (Fig. 49). 

5. Remove the retarder valve assembly, 
oil seal and return spring. 

6. The spring pin and clevis pin need 
not be removed unless replacement 
is necessary. 

Assembly 

1. Ifthe clevis ріп and spring pin were 
removed, replace them. 

2. Install the retarder valve return 
spring and retarder valve assembly 
in the retarder control valve body. 

3. By inserting a thin fiber strip into 
one of the valve body ports while the 
valve is compressed against the 
spring, hold the valve in its inward 
position. From the ported side of the 
valve body, place the pin in the valve 
body. Remove the fiber strip. 

4. Press the seal into the housing until 
the top of the seal is 1/16-inch above 
the body. Do not press the seal flush 
with the body or against the pin. Be 
sure there are no sharp edges or 
burrs on the slotted area of the 
retarder control valve. 

5. Install the lubrication regulator 
valve (steel) ball, spring and 
retainer. Press the retainer flush 
with, or to 0.030 inch below, the 
valve body surface. 


CONVERTER PUMP COVER AND 
LOCKUP CLUTCH 


Disassembly 

1. Remove the lockup clutch reaction 
plate (Fig. 50) from the converter 
pump cover, and lift out the clutch 


plate. If necessary, tap the edge of 

the cover against a wooden block to 

remove the reaction plate. 

2. Remove the seal ring from the front 
flange of the reaction plate. 

3. Remove the snap ring which holds 
the lockup clutch piston in the pump 
cover. 

4. Remove the piston from the pump 
cover by tapping the edge of the 
cover against a wooden block. 

5. Remove the piston inner seal and 
seal retainer (if loose) from the 
pump cover hub. 

6. Remove the seal ring from the outer 
groove of the piston. 

7. Clean all of the converter cover and 
lockup clutch parts, and inspect 
them for wear or damge. Replace all 
parts that are worn beyond the 
specified limits or that are damaged. 
Check the orifice in the lockup 

piston. This orifice is drilled through 

one of the dowel holes. 

The converter pump cover bushing 
can be replaced if it is excessively worn. 
Assembly 
1. Install the seal ring (Fig. 50) in the 

outer groove of the lockup clutch 

piston. Then apply a light coat of oil 
to the seal. 

2. Install the piston inner seal retainer 
and seal on the pump cover hub. 

3. Install the piston in the converter 
pump cover so that the dowel holes 
in the piston engage the dowels in 
the cover (Fig. 31). The balance 
marks on both parts must also be 
aligned. To align the parts correctly, 
place a heavy pencil mark in line 
with a dowel on the bolt circle of the 
cover, then match this mark with 
another mark on the piston in line 
with a dowel hole on the reverse 
side. If the dowels do not enter the 
dowel holes, the lockup clutch will 
not disengage and the converter will 
not function. 

4. Install the snap ring. If the piston 
does not push far enough into the 
pump cover to install the snap ring, 
compress the piston by hand 
pressure. 


CONVERTER PUMP 


Disassembly 

1. Remove the hook-type seal ring 
from the hub. 

2. Flatten the tabs on the hub bolt lock 
strips (Fig. 50) and remove the bolts, 
lock strips, and bearing retainer. 

3. Remove the hub and bearings from 
the pump. Then lightly tap the 
bearing from the hub. 

4. Remove the hub gasket. 


5. Tap out all damaged or worn 
converter pump to converter cover 
bolts. Only damaged bolts should be 
removed from the pump. Do not 
lose the positions of the balance 
weights. 

Assembly 

1. If any converter pump bolts were 
removed, insert the new bolts 
around the outer diameter of the 
pump, and press them into place. 

2. Install a new gasket on the hub. Do 
not use a gasket sealer. If the pump 
hub is to be used for prefitting the 
front pump oil seal, do not install the 
seal ring at this time. 

3. Install the bearing in the hub, and 
position the hub in the pump. 

4. Install the bearing retainer on the 
hub, align the mounting holes, and 
install new lock strips. Install the 
attaching bolts and torque them to 
9-11 ft-lbs. Be sure to bend the 
pointed tab of lock strips up to lock 
the bolts. 
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CONVERTER STATOR 


Disassembly 

1. Place the stator on a clean bench, 
with the freewheel roller race facing 
upward. 

2. Remove the roller race by rotating it 
clockwise while lifting it out of the 
stator. 

3. Remove the 10 rollers and springs 
from the stator. 

4. Inspect the stator for cracks or 
excessive wear, and check the rollers 
and springs for nicks, burrs, or other 
damage. Replace the parts as 
needed. 

Thoroughly clean and lubricate the 
roller thrust bearing in the stator. Then 
rotate the bearing while pressing upon 
the rear thrust washer. If the bearing 
does not rotate smoothly without 
roughness or binding, replace it as 
follows: 

5. Remove the old bearing from the 
stator. 

6. Clean the bore and thrust face of the 
stator, and make sure that both are 
free of burrs or raised metal. 

7. With the seamed edge of the thrust 
bearing outer shell facing the stator 
thrust washer, start the bearing into 
its bore. 

8. Using tool (T57T-7003-A7) with a 
diameter slightly larger than that of 
the thrust bearing and which is 
smooth and flat on the side that 
contacts the bearing outer shell, 
press the bearing into its bore until 
the upper edge of the outer shell is 
0.025-0.035 inch above the surface 
next to the outside diameter of the 
bearing. Do not bottom the outer 
shell in the stator. 

Assembly 

1. Apply oil-soluble grease to the stator 
cam pockets, and place the 
freewheel roller springs in the 
openings with the open end facing 
the stator bore at the end against the 
roller (Fig. 51) 

2. Compress the springs to allow the 
roller to be inserted in the shallow 
end of each cam pocket. Install one 
spring and roller in each of the ten 
pockets in the stator. 

3. Install the freewheel ‘roller race in 
the stator with the counterbored side 
facing away from the stator needle 
bearing. Rotate the race clockwise 
while installing it. When the race is 
fully seated, twist it firmly in a 
counterclockwise direction to lock it 
in the stator. Then place the stator 
with the freewheel inner race facing 
upward until installation. 


CONVERTER HOUSING AND 
FRONT PUMP 


Disassembly 

1. Remove the bolts and lock washers 
that hold the front pump on the 
housing, and remove the pump body 
and gears (Fig. 52). 

2. Lift the front pump cover and seal 
ring out of the converter housing. 

3. Remove the gears from the pump 
body. Drive the seal out the front of 
the pump body. 

4. Remove the bolts that hold the 
converter stator support assembly 
on the converter housing. Using a 
wood block, drive the support from 
the housing (Fig. 53). 

The converter stator support 
bushing and the roller thrust bearing at 
the end of the stator support can be 
replaced. Refer to Removal anc 
Installation for information on bushing 
replacement. 

Assembly 

1. Align the holes in the stator support 
with the holes in the converter 
housing by installing two headless 
bolts in the converter housing. Place 
a new support through the rear of 
the converter housing and over the 
headless bolts. The bolt holes are 
offset and the support cannot be 
rotated after it is driven into place. 
Using a wood block against the rear 
of the support, drive the support 
tightly against the housing (Fig. 54). 
Remove the two headless bolts. 
Then install the attaching bolts and 
torque them to 17-20 ft-lbs. 

2. Coat the outer diameter of a new 
front pump seal with a very thin film 
of white lead. Start the seal into the 
front bore of the pump body. 

3. Support the machined rear face of 
the pump body on a flat surface and 
press the seal into the body (Fig. 55). 
Use a hand press for this operation. 
Using a hydraulic press may damage 
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the seal. Press the seal into the pump 
body until the distance measured 
from the front surface of the seal to 
the rear machined surface of the 
pump body is 1.595-1.605 inches. 

4. Place the pump gears in the pump 
body. Position the pump cover and 
install two guide bolts (Tool J3387- 
2) in the body. Install the square 
section O-ring seal round the pump 
cover. 

5. Place the pump in front of the 
converter housing and insert the 
guide bolts through the proper holes 
in the housing and install four bolts 
with lock washers through the rear 
of the converter housing into the 
pump body. Remove the guide bolts 
and install the two remaining bolts 
with lock washers. Torque all the 
bolts to 15-18 ft-Ibs. 

6. With the hook-type seal ring 
removed from the converter pump 
hub, align the flats on the hub with 
the front pump drive flats and insert 
the hub through the seal. Leave 
these parts assembled in this manner 
until ready for final assembly. 

7. Install the needle roller bearing and 
needle bearing assembly. Be sure the 
rollers in the assembly are facing 
down. 


SPLITTER MECHANISM, HIGH- 
RANGE CLUTCH, AND POWER 
TAKE-OFF DRIVE GEAR 


Disassembly 

1. Remove the low-range sun gear snap 
ring (Fig. 56), then remove the low- 
range sun gear and intermediate 
range sun gear. 

2. Grasp the unit with the fingers 
under the high-range clutch and the 
thumbs over the low-splitter clutch 
friction plate to prevent it falling 
apart, then place it on blocks. 

3. Remove the thrust washer from the 
front of the splitter planetary carrier 
assembly, then remove the snap ring 
which holds the splitter planetary 
carrier assembly to the splitter 
output shaft assembly (Fig. 57). 

4. Remove the splitter planetary 
carrier assembly and thrust washer 
in front of the splitter sun gear. 

5. Remove the high-splitter clutch and 
low-splitter clutch friction plate on 
models having an 8-tanged low- 
splitter clutch plate (Fig. 58). 

6. Remove the high-splitter clutch 
plate retaining snap ring, then 
remove the high-splitter clutch back 
plate. 

7. In 3-plate clutch assemblies, remove 
the two internal-splined plates and 


one externalsplined plate. In 5-plate 
clutch assemblies, remove three 

internal-splined plates and two 

external-splined plates. Remove the 
low-splitter clutch friction plate on 
models having a 6-tanged plate. 

8. Place the high-splitter clutch 
housing in a press, support the rear 
of the housing, compress the piston 
Belleville return spring, then remove 
the snap ring (Fig. 59). Remove the 
housing from the press. When 
releasing the Belleville spring 
pressure, be sure that the spring 
does not catch in the snap ring 
groove. 

9. Remove the Belleville spring and tap 
the forward edge of the clutch 
housing against a wood block to 
remove the high-splitter piston. 

10. Remove the teflon seal ring and seal 
ring expander from the piston. 
Remove the hook-type seal ring 
from the housing. 

11. Remove the thrust washer and the 
two hook-type seal rings from the 
diaphragm (Fig. 60). 

12. Remove the splitter output shaft 
assembly. Remove the splitter 
output shaft slowly so that the hook 
ends of the seal rings do not break 
off. Remove the two wire snap rings 
and the three hook-type seal rings, if 
necessary. 

13. Support the rear of the high-range 
clutch housing assembly in a press 
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and compress the low-splitter clutch 
piston Belleville spring, using the 
tool shown in Fig. 61, then remove 
the snap ring. Carefully release the 
pressure on the Belleville spring to 
keep the inner edge of the spring 
from catching in the snap ring 
groove. Do not attempt to lift the 
diaphragm from the assembly at this 
time, as the vanes in the front-fluid 
velocity governor, may be damaged 
by the pitot tube. 

14. Remove the assembly from the press 
and lift out the Belleville spring. 
15. Remove the low-splitter clutch 
piston from the high-range clutch 
diaphragm and remove the teflon 
seal ring and seal ring expander from 
the piston. Remove the hook-type 
seal ring from the diaphragm. Do 
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not attempt to remove the 

diaphragm from the assembly. 

16. Remove the two front pitot tube 
mounting screws and lock washers 
from the front surface of the 
diaphragm to allow the pitot tube to 
drop into the front governor 
collector ring (Fig. 62). Lift the 
diaphragm from the assembly and 
remove the two hook-type seal rings 
from the rear of the diaphragm. 
Remove the pitot tube from the 
collector ring. 

17. Support the front surface of the 
high-range clutch housing assembly 
in a press using a suitable block in 
the center of the housing so that the 
governor collector ring will not be 
damaged. Compress the piston 
return spring retainer with the tool, 
and remove the snap ring. Release 
the pressure on the piston return 
spring retainer slowly, making sure 
the inner edge of the spring retainer 
does not catch in the snap ring 
groove as the spring expands. 

18. Remove the assembly from the press 
and lift off the retainer and springs. 

19. Remove the large internal snap ring 
from the high-range clutch housing. 

20. Remove the high-range clutch 
reaction plate. In 5-plate clutch 
assemblies, remove three internal- 
splined plates and two external- 
splined plates. In 7-plate clutch 
assemblies, remove four internal- 
splined plates and three external- 
splined plates. Remove the power 
take-off gear on models which use a 
separate gear. 

21. Tap the rear of the housing on a 
wood block to loosen the high-range 
clutch piston. Remove the piston. 
Then remove the teflon seal ring and 
seal ring expander from the piston 
and the hook-type seal ring from the 
housing. 

The high-range clutch housing 
needle bearing or bushing can be 
replaced. Refer to Removal and 
Installation for bushing and bearing 
replacement tools. 

Assembly 

1. Install the hook-type seal ring on the 
high-range clutch housing assembly. 
Install the teflon seal ring and the 
seal ring expander on the high range 
clutch piston assembly. Coat the 
seals lightly with oil. 

2. Install the piston in the housing, 
being careful not to damage the seal 
rings. 

3. Support the front surface of the 
piston housing in a press, using a 
suitable block at the center of the 
housing so that the governor 
collector ring will not be damaged. 

4. Position the coil-type piston return 


springs on the top of the piston, set 
the retainer on the springs and 
position the tool on the retainer (Fig. 
63). Align the hole in the retainer 
with the hub of the housing, and 
then center the tool on the retainer. 
Compress the springs until the 
retainer is sufficiently below the 
snap ring groove and install the snap 
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10. 


11. 


12. 


13. 


14. 


15. 


ring. Make sure the inner edge of the 
retainer does not catch in the snap 
ring groove. 

Install the snap ring in the housing 
hub groove and slowly release the 
pressure on the retainer. Make 
certain the snap ring is fully seated 
and that the retainer is straight and 
returns firmly against the lower side 
of the snap ring. Remove the 
assembly from the press and place it 
gently on the bench, with the front 
governor collector ring down. 
Install the internal-splined plates 
and the external-splined plates in the 
high-range clutch housing. Soak the 
internal splined clutch plates in 
transmission fluid for at least two 
minutes before installation. 

If a loose power take-off gear is used, 
temporarily install the high-range 
clutch reaction plate and snap ring 
without the gear. 

Using a small screwdriver, separate 
the reaction plate from the clutch 
plate and insert two feeler gauges 
through the slots 180 degrees apart. 
Measure the clearances in the clutch 
at four of the slots (90 degrees apart) 
and record the measurements (Fig. 
64). Do not force the feeler gauge 
between the plates. This clearance 
must be 0.030-0.040 inch on MT-30 
and 31 models and 0.040-0.050 inch 
on MT-40, 41 and 42 models. 
Compare the clearances recorded 
with the clearances specified above. 
If the clearances are not within the 
specified limits, measure the 
reaction plate at its maximum 
thickness (from contour to flat side). 
Select a new plate with the thickness 
range required. The reaction plate is 
available in thickness of: 0.296- 
0.298, 0.304-0.306, 0.312-0.314 and 
0.320-0.322. 

If the reaction plate is replaced, 
reassemble the clutch pack and 
check the clearances as described 
above. After the proper clearnace 
has been established, and if a loose 
power take-off gear is used, remove 
reaction plate snap ring and plate. 
Install the loose power take-off gear 
with the end slots up. 

Install the high-range clutch 
reaction plate so that the two longer 
tangs engage the drive slots in the 
power take-off gear. 

Install the internal-snap ring in the 
high-range clutch housing to retain 
the clutch reaction plate. 

Install the two hook-type seal rings 
on the rear of the high-range clutch 
diaphragm. 

Install the high-range clutch with 
the front governor collector ring 


facing upward. Install the two guide 
bolts in the front pitot tube on the 
side of the pitot tube that the drilled 
port is located (Fig. 65). The guide 
bolts can be made from two 5-inch 
lengths of 3/16-inch diameter 
brazing rod threaded with a 10-32 
die a distance of 3/8-inch. Round off 
the unthreaded ends of the guide 
bolts. 

16. Place the pitot tube in the governor 
collector ring with the intake port 
toward the outer diameter of the 
ring. Install the high-range clutch 
diaphragm over the high-range 
clutch. Make sure the diaphragm 
enters the high-range clutch housing 
without damaging the hook-type 
seal rings at the rear of the 
diaphragm. At the same time, direct 
the pitot tube guide bolts through 
the pitot tube mounting screw holes 
(Fig. 62). 

17. While holding up firmly on one of 
the pitot tube guide bolts, remove 
the other guide bolt and install a 
pitot tube mounting screw and lock 
washer. Tighten the mounting screw 
just enough to keep the pitot tube 
from moving and remove the other 
guide bolt, then install the second 
pitot tube mounting screw and lock 
washer. Torque both screws to 30-48 
іп-1Һ6. Do not separate this assembly 
while the pitot tube is in position. 

18. Install the teflon seal ring and seal 
ring expander on the low-splitter 
clutch piston. Install the hook-type 
seal ring on the low-splitter piston 
housing side of the diaphragm. 

19. Lightly coat the seal rings with oil 
and carefully install the low-splitter 
piston so that the seal rings are not 
damaged. 

20. Place the assembly in a press with 
low-splitter clutch piston up, then 
install the Belleville return spring on 
the piston with the convex side up. 
Compress the spring carefully far 
enough to install the snap ring, using 
the tool shown in Fig. 61. Install the 
snap ring and release the pressure on 
the spring. Remove the assembly 
from the press. Do not allow the 
Belleville return spring to catch in 
the snap ring groove while 
compressing the spring. 

21. Place the high-range clutch and 
diaphragm assembly on blocks. 
Install the two wire snap rings and 
the three hook-type seal rings on the 
splitter output shaft assembly. 
Lightly coat the seal rings with oil 
and carefully install the splitter shaft 
so that the seal rings are not 
damaged. 

22. Install the hook-type seal ring on the 


inner diameter of the high-splitter 
clutch housing and gear. 

23. Install a teflon seal ring and a seal 
ring expander on the outer diameter 
of the high-splitter piston. 

24.Lightly coat the seals with 
transmission fluid and install the 
piston in the housing, being careful 
not to damage the seals. 

25. Place the piston and housing 
assembly in a press with the piston 
up, then install the Belleville piston 
return spring on the piston with the 
convex side up. Compress the spring 
carefully and only far enough to 
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Check 
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FIG. 65 High-Range Clutch 
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26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


install the snap ring, using the tool 
shown in Fig. 59. Install the snap 
ring and release the pressure on the 
spring. Remove the assembly from 
the press. 

On models using a six tang plate, 
install the low-splitter clutch friction 
plate on the highsplitter clutch 
housing so that the six internal tangs 
do not engage the slots in the 
housing where the high-splitter 
piston tangs are located (Fig. 66). If 
the tangs are installed in the same 
slots, in error, both splitter clutches 
will be applied when the high- 
splitter piston is actuated. 

Install the internal and external- 
splined plates. 

Install the high-splitter clutch back 
plate. Install the large internal snap 
ring which retains the back plate. 
Install the two hook-type seal rings 
and the bronze thrust washer on the 
front side of the diaphragm, then 
apply a light coat of oil to these 
parts. 

On models using an 8-tanged low- 
splitter clutch plate, install the plate 
on the assembled high-splitter 
clutch engaging the eight slots on 
the outside of the housing. The six 
tanged plate is installed at the time 
of the high-splitter clutch assembly, 
being careful not to damage the ring 
seals. 

Coat the bronze thrust washer with 
oil-soluble grease and install the 
washer in the splitter planetary 
carrier assembly. 

Install the splitter planetary carrier 
assembly, splining it on the splitter 
output shaft and meshing the 
external teeth with those of the 
splitter clutch plates. Install the 
snap ring on the splitter shaft to 
retain the splitter planetary carrier 
assembly. 

Lightly coat the bronze thrust 
washer with oil and install the 
washer on the splitter planetary 
carrier. 

Remove the splitter assembly from 
the blocks and place it on its side. Be 
careful in handling the assembly 
until the low-and intermediate-range 
sun gears are installed and retained 
by snap rings so that the front pitot 
tube will not damage the front 
governor collector ring. 

Install the intermediate-and low- 
range sun gear with the chamfered 
end of teeth outward (Fig. 58). 
While holding the splitter shaft by 
the opposite end, install the snap 
ring to retain the sun gears. 
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REVERSE RANGE CLUTCH PLATE 
AND RING GEAR (MT-30 AND 
MT-31 MODELS) 


Disassembly 

1. Straighten the clutch plate retainer 
ring at either side of the plate, and 
remove the ring. 

2. Lift the plate off the gear. Then 
straighten and remove the other 
ring. 

Assembly 

1. Engage the internal splines of the 
clutch plate with the external splines 
of the ring gear, and position the 
plate between the two grooves cut 
around the outside diameter of the 
ring gear. 

2. Place a new clutch plate retainer 
ring in one of the two grooves and 
crimp the ring at five evenly spaced 
intervals around the gear. Be sure 
that the ring is installed well below 
the clutch plate surface. Do not 
crimp the retainer ring at points 
where cutouts are made in the 
friction facings. 

3. Turn the assembly over and install a 
second new retainer ring in the same 
manner as the first ring. 


LOW-RANGE AND REVERSE 
PISTON HOUSING OR 
INTERMEDIATE-RANGE PISTON 
HOUSING 


Disassembly 

1. Tap the edge of the housing on a 
wood block to loosen the pistons, 
then remove the pistons from the 
housings. 

2. Remove the seal ring and seal ring 
expander from the outer groove of 
the piston, and the hook-type seal 
ring from the housing, or from the 
piston in the case of the 
intermediate-range piston. 

To remove the teflon seals, loosely 
tie a piece of heavy cord around the seal. 
Then, twist a screwdriver into the cord 
and work the cord around the seal until 
the seal bulges out from the piston 
enough to insert a screwdriver under the 
seal. Remove the seal and expander 
from the piston. 

Discarded teflon seals should not be 
disposed of by burning unless adequate 
ventilation is provided as certain 
harmful gasses are given off when seals 
are subjected to high temperatures. 
Assembly 
1. Install a new seal and expander іп 

the outer groove of the piston, and a 

hook-type seal ring on the housing, 

or on the piston, in the case of the 
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intermediate-range piston. Install 
the expander in the seal ring groove 
with the ends pointing toward the 
bottom of the groove. Retain the 
expander in the groove by hand and 
begin the installation of the seal into 
the groove at a point opposite the 
ends of the expander. Continue until 
the seal is fully seated. The use of 
tools is not recommended. 

2. Lightly coat the seals with oil and 
install the piston, pushing them all 
the way into the housings. Be 
careful not to damage the seals. 


LOW-RANGE RING GEAR AND 
INTERMEDIATE-RANGE 
PLANETARY CARRIER 


Disassembly 

1. Remove the internal-snap ring from 
the low-range ring gear, using a 
sharp pointed drift pin. 

2. Lift out the intermediate-range 
planetary carrier. 

Assembly 

1. Mesh the external teeth of the 
planetary carrier with the internal 
teeth of the ring gear and push the 
carrier into the ring gear. 

2. Install the internal-snap ring to hold 
the assembly together. 


PROCEDURE FOR CHECKING 
RANGE CLUTCH CLEARANCES 
PRIOR TO TRANSMISSION 
ASSEMBLY 


Check the clutch clearances if any 
pistons, piston housing, apply plates, 
reaction housings, Belleville springs, or 
clutch plates have been replaced in the 
low-range, intermediate-range or 
reverse clutches. Perform this check 
before assembling these clutches in the 
transmission housing, using the tool 
shown in Fig. 64. These clutches should 
be checked on every rebuild or 


PISTON CLUTCH PLATE 


CLUTCH 
PLATE TANGS 


D1126-A 


FIG. 66 Low-Splitter Clutch Plate 
Installation 
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disassembly to be certain they meet the 
proper clearance specifications of: 


Low-Range 

(3-plate)-0.020 to 0.030 
(Single Plate)-0.010 to 0.015 
Intermediate-Range 

0.030 to 0.040 

High-Range 

(5-Plate)-0.030 to 0.040 
(7-Plate)-0.040 to 0.050 
Reverse-Range 
(3-Plate)-0.020 to 0.030 
(Single Plate)-0.010 to 0.015 


Assembly of Clutches in Tool 


l. 


Place the intermediate-range clutch 
reaction housing (yellow marked) in 
the tool with four of the slots 
adjacent to the four posts of the tool 
(Fig. 64). 

Place an intermediate-range 
internally splined clutch plate in the 
intermediate-range reaction 
housing. Position the externally 
splined plate and the other internally 
splined plate. Install the 
intermediate-range clutch apply 
plate, the intermediate-range clutch 
Belleville spring with the convex 
side up, the intermediate-range 
clutch piston and the piston housing 
with the piston down. 

Install the low-range clutch reaction 
housing with the slots up, the low- 
range clutch plate(s) and the low- 
range clutch apply plate with the flat 
side down. 


4. 


Install the low-range Belleville 
spring with the convex side up, and 
then install the low-range and 
reverse piston and housing assembly 
with the red marking up (long piston 
hub down). 

Install the reverse Belleville spring 
with the convex side down, and 
install the reverse clutch apply plate 
with the flat side up. 

Install the reverse clutch plate(s), 
and then install the reverse clutch 
reaction housing with the slots 
down. 

Place the top plate of the tool on the 
clutch stack, then install the tool 
bearing, flat washer, and the nut. 
Use a 1 5/8-inch socket wrench to 
torque the nut to 30 ft-Ibs. Make 
certain that all clutch parts are 
perfectly centered. Torque must 
cause metal-to-metal contact at 
outside diameters of piston housing 
and clutch plate reaction housings to 
insure accurate measurement of 
clutch clearance. 


Checking Clutch Clearance 


l. 


Use a small screwdriver to separate 
the plates, and then measure the 
clearances between the clutch 
friction plates and the clutch apply 
plates of the reverse clutch with a 
feeler gauge. This clearance should 
be 0.010-0.015 inch for single plate 
and 0.020-0.030 inch for three plate 
(Fig. 59). 


2. Repeat this operation for the low- 


range clutch. The low-range clutch 
clearance should be 0.010-0.015 inch 
for single plate and 0.020-0.030 inch 
for three plate. 


. Check the intermediate-range clutch 


in the same way. The clearance 
should be 0.030-0.040 inch. 


. If the clutches do not have the 


specified clearances, it will be 
necessary to replace the apply plates. 
The apply plates are available for 
reverse, and low-ranges in nine 


thicknesses: 0.458-0.462, 0.465- 
0.469, 0.472-0.476, 0.312-0.316, 
0.298-0.302, 0.284-0.288, 0.270- 


0.274, 0.291-0.295, and 0.277-0.281 
inch. The intermediate-range apply 
plates are available in six 
thicknesses: 0.312-0.316, 0.302- 
0.298, 0.288-0.284, 0.270-0.274, 
0.291-0.295 апа 0.277-0.281 inch. 


. Measure the maximum thickness of 


the apply plate from the clutch stack 
and, by considering the clearance 
measurement taken while the stack 
is assembled, choose the correct 
plate to bring the clearance to 
specifications. 


. Establish the correct clutch 


clearance for the three ranges, then 
remove the clutch pack from the 
fixture and stack them on a bench in 
the reverse order. Now, each part 
may be selected in the correct order 
for assembly in the transmission 
housing. 
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SPECIFICATIONS 


RANGE AND SPLITTER PLANETARY COMBINATION AND GEAR RATIOS 


Range 
Clutch 
Applied 


Range 


Intermediate or Drive Intermediate 


| 


Range 
Clutch 
Applied 

High 


Output 
Ratio 
Low 


1390 1 
[ccc И мй 


Splitter 
Ratio 


Splitter 
Ratio 


[ um [ыб 


Output 


Low 


Intermediate or Drive Ath Intermediate 


High 1.936:1 6.0461 


(D At Power Take-off Drive Gear 


RANGES AND GEARS 


Gears In 


3rd,4th,5th,6th 
ә 
p 


Selector-Lever 
Position 


HYDRAULIC RETARDER HORSEPOWER 
ABSORPTION 


Horsepower 


Engine Speed (rpm) Absorption (hp) 


2000 


IDENTIFICATION AND APPLICATION 


Transmission Model MT-40 


361-EFW 
391-ЕҒҮ 


Епділе 
Application 


Truck Model 


GENERAL SPECIFICATIONS 


7-750 
.-CT-800 
L-LT-LTS- 
LN-LNT-800 


Dry Weight (including Parking Brake ) 510 Ibs. 
Front Pump Capacity 
Puwer Таке-ОН Mountings .... 2 SAE Regular Duty 


2... 57 Tooth, 6/8 Pitch 


16 gpm at 2000 rpm 


Power Take-olf Drive Gear 


Power Take-olf Drive Gear 


Maximum Speed Engine Speed 


Lubricant Capacity (less 
.. external system) 


18 quarts (approx) 


PRESSURE CHECKS — ALL MODELS 


ЕТ (7) FT FT (D 
Pressure Checks (PSI) (PSI) (PSI) 
Model MT-40 Model MT-41 Model MT-42 


First Converter 251 263 300 


[wmm — | im | ш юв 


Second Lockup 


Third Converter 


Third Lockup 


Fourth Lockup 
Fifth Lockup 


(D Full Transmission Throttle Valve 


TRANSMATIC TRANSMISSION RANGE CLUTCH INSTALLED CLEARANCE 


Clutch Transmission Model 


0.020-0.030 


MT-40-41-42 0.030-0.040 


477EDM 401EDL 200CAT. 
534EDN 


C-7000. 800; 
1-11-15. 
LN-LNT- 
8000 


Reverse and Low Range MT-40-41-42 


Intermediate Range 


MT-40 
175 CAT. 


TRANSMATIC TRANSMISSION CLUTCH CLEARANCE (INCHES) 
МТ-40 MT-42 


New New 
Dimension Dimension 


Wear 


Limit 


| oncoxs | —- | omoose | - |] 
[spinner gn | oos-oo |  - | ow | - |] 
0080 | 003-000 | ою | 
| uw — | ошоо | ооо | 002-000 | ом | 


0020-0030 0040 


С02203-С 


0.020-0.030 
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TRANSMATIC TRANSMISSION WEAR LIMITS 


New КЕ 
Рап Мате Dimension Wear: Linit 
(Inch) 
(Inch) 
6770678 or 6833906 “All Lockup Clutch Friction Plate 0.190-0.180 0.175 


6770845 


E m 
High and Splitter High Friction Plates 0.145 


6756778 
6772854 


6773303 or 6835313 


> 


6770917 All 


6770917 


MT-40 Splitter High Backing Plate 0.300 -0.290 0,003 Cone 


6769892 
6771753 


6770765 or 6772093 
6770766 or 6772094 


6770767 or 6772095 
6770768 or 6772096 
6773305 
6773305 
6770265 
6770266 
6770267 
6771436 
6770268 
6770265 
6770266 


8770267 ” 
6830145 


6770268 
6771436 


High Backing Plate 0.312-0.314 0.003 Com: 


MT-40, 41 & 42 High Backing Piate 


INN 

5- 
High Backing Plate 0.296 -0.298 0.003 Cone 
0.320 -0.322 0.003 Соз» 
56 - 


Ж 
MT-40, 41 & 42 Splitter High Backing Plate 0.240 - 0.236 0.003 Сон» 
1. 


Intermediate Clutch Friction Plate 0.156-0.150 0.145 


MT-40, 41 & 42 Low and Reverse Clutch Friction Plate 0.156 -0.150 0142 
Intermediate Clutch Apply Plate 0.316 -0.312 0.010 Cone 
Intermediate Clutch Apply Plate 0.302 -0.298 0.010 Сон 


Intermediate Clutch Apply Plate 0.288. 0.284 0.010 Cone 
Intermediate Clutch Apply Plate 0.205—0.291 0.010 Cone 


А 
А 
А 
А 
А 


А 
I 
А! 
| 


А 
А 


Intermediate Clutch Apply Plate 0.274 - 0.270 0.010 Cone 
MT-40, 41 & 42 Low and Reverse Clutch Apply Platos 0.316-0,312 © 0.010 Cour 
МТ-40,41 & 42 Low and Reverse Clutch Apply Plates 0.302-0.298 (1) 0.010 Cone 


МТ-40, 41 & 42 n 281-0 284 (1) 0.010 Core 
МТ-40,41 & 42 Low and Reverse Clutch Apply Plates . . 0.010 Cone 
MT.40, 41 & 42 0274-0270 © 0.010 Core 
6770264 MT-40, 41& 42. | Low and Reverse Reaction Plate — 0003 Con: 
А TA 


Stator Thrust Bearing in Stator Assembly (measure across 
lace and Torrington needle bearing witn bearing in 
installed position) 


О. D. ol Race 


0,095-0.091 0095 
0.088 
Thrust Washer 0.085 
оо 


6772575 ot 6772574 Front Oil Pump Assembly Drive Gear Side Clearance 0.0005-0.0015 0.003 


6772576 ог 6772574 1 Driven Gear Side Clearance 0.001 -0.002 0.003 


6772576 ог 6772574 All Diametral Clearance between the Front Pump Body and 0.005 -0.008 
Al 


І 
I 
l 
І 
I 
І 


> 


0.4561-0.4439 


6774847 
6755581 
6769128 
6769016 
6772853 


the O. D. of Driven Gear 


6756782 ) Converter Cover (Bushing Running Clearance) | 0.006 
6756861 All Ground Sleeve (Bushing Running Clearance] 0.005 
6756822 Converter Output Shaft (Bushing Running Clearance) 0.007 
6759975 Splitter High Housing (Sun Gear Bushing Running Clearance) 0.015 
6756587 (Мо Score Permissible) 

ES 0008 
67568351 All 0.0015-0.0045 0.007 
@Dimension from Belleville fulcrum to opposite face. XIII 
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TRANSMATIC TRANSMISSION WEAR LIMITS 
[Tere Caner, adepta Font Pomp [шм] L Tongue Convener, Lookup Cinn, and Fron Pomp аа] 
Converter cover bushing-mia rimum clearance Stat t support boshinga simum clearance 
between bushing and turbine shaft between bius ung and turbine shalt 0.005 
Thrast washer minmmun: thick ness 0.085 
Front pump driven qat minimum О.О. (0.010 max. clearance) 


Transmission Rear Sub-Assemblies | Inches | Transmission Rear Sub-Assemblies Inches 


Intermediate, low, and reverse clutch plates Thrust washers-minimum thickness 
minimum thickness 0.145 

Intermediate low reverse clutch apply Output shaft bushing-maximum clearance 
plites-maximuin coning belweer ushu and splitter output shaft 


Stator thrust washer wear-tront face 0.010 Front pump gear side clearance 0 003 


Splitter Mechanism, High-Range Clutch, and 
Power Take-Off Drive Gear 


Splitter Mechanism, High-Range Clutch, and 
Power Take-Off Drive Gear 


Turbine shaft bushing-maximum clearance High-range and high-splitter external teeth clutch 
between bushing and output shaft 0,007 and reaction plates-maximum coning 


Же { High-tar h 5 Shing-maxi 
Thrust washers-minimum thickness 0.085 gh-cange clutch housing bushing maximum 
Clearance between bushing and diaphragm hub 
Splitter planet carrier-no scoring permissible Ек Spliter sun gear bushing-maximum clearance 
High-range and high-splitter internal teeth clutch E between bushing and planet carrier 


lates-minimum thickne Ë К 
Piatey тт Капез High-range, high-splitter and low-splitter clutch 


Low-splitter clutch plate-minimum thickness 0.234 Pistons-no scoring permissible 


TORQUE LIMITS 


| Brake adjusting nut (2.22 | вв | (опне pie to nousing non |) 840 | 
| Downshitt ming valve body whousingho | sw | 
ЕСІТІТЕЛГІТІ ІІ _ Све] 
| Rarptotbon Tt 
Brake control valve body boll 5/16-18 x 1 1/4 

5/16-18 x 2 1/4 Anchor - Intermediate reaction plate-nut 
ШІ 
Anchor - Low reaction plate-nut 
D 
| Rea Pitot adapter (or pump) bolts Anchor - Reverse reaction plate-nut 


Brake assembly boli (172-13) 67-90 


(5/8-11) 164-192 

(2) These bolts are to be torqued 10 approximately 10 Ib 1t when assembled with mating paris into housing, After final 
lorquing of rear beating retainer bolts and converter housing bolts, loosen bolts and renghien то the SPECIFIED 
torque. CAUTION: The bolt on top of transmission is to be ightened after the two bolts are tightened in bottom 
of high clutch diaphragm. 


(Т) Inch-Pounds 


SPECIAL TOOLS 


Т501.100-А Impact Hammer T66T.7003.A "p" Bushing Replacing Tools 
Т581-101-А Puller Attachment (Details 1 thru 7 

T57L 600-A Driver 1679 Kent-Moore Converter Pump Cover Removal 
1001-1175 and Grease Seal Remover (Head Only) J6430 Kent-Moore Splitter Removal 


TbOT-100-A Seal Remover 16889 Kent-Moore Guide Bolts 
Т57Т-7003-А7 . Stator Needle Bearing Installer 16407 Kent-Moore Range Clutch Holding Fixtute 
33387-2 Keni Moore Guide Studs 
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FOREWORD 


This manual is divided into five volumes: 1 — Chassis, 2 — Engine, 3 — and 4 — Electrical 
and Body, 5 — Maintenance and Lubrication. These volumes should provide Service 
Technicians with complete information covering normal service repairs on all 1973 model 
trucks built by the Ford Companies in the U. S. and Canada. As changes in the product 
occur, this information will be updated by Technical Service Bulletins. When issued, T.S.B. 
information always supersedes the information in the manual. 


Information in each volume is grouped by system or component plus “General Service” part 
which contains information common to several similar components. 


The table of contents on the first page of each volume indicates the general content of the 
book and provides a handy tab locator to make it easy to find the first page of each 
“Group.” That page will contain an index to “Parts” and the first page of each “Part” 
contains a detailed index which gives page location for each service operation covered. Page 
numbers are consecutive in each “Part.” 


To make reference easier, information has been broken down into smaller units so that 
essentially there is now one “Part” for each component or system. Group numbers indicate 
the volume in which the group may be found. 
Example: ll > 02 - 21 
Volume 1 — Group 11 — Part 02 — Page 21 
The descriptions and specifications in this manual were in effect at the time this manual was 
approved for printing. Ford Marketing Corporation reserves the right to discontinue models 


at any time, or change specifications or design, without notice and without incurring 
obligation. 
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Vehicle Identification 


GENERAL INFORMATION 


VEHICLE CERTIFICATION LABEL 


The Vehicle Certification Label 
(V.C. Label) is attached to the rear face 
of the driver's door. The upper half of 
the label contains the name of the 
manufacturer, the month and year of 
manufacture and the certification 
statement. The V.C. Label also contains 
the Vehicle Identification Number. 

The remaining information codes on 
the V.C. Label are the same as the Truck 
Rating Plate Codes (Fig. 1). Vehicle 
codes shown on the Truck Rating Plate 
are explained in the following 
paragraphs. 


RATING PLATE 


Figure 1 illustrates a typical Truck 
Rating Plate. On light and medium cowl 
and windshield vehicles, the Rating 
Plate is mounted on the right side of the 
cowl top panel under the hood. On 
stripped Parcel Delivery vehicles, the 
rating plate is placed in an envelope and 


SEE OPERATC RS MANUAL FOR EQUIP. REQ'D FOR MAX. GVW & LOAD ( CAPACITIES 
MADE IN 
U:S.A. 


F25 Y Q00000 


т WARRANTY NO ADEQUATE Н REQ'D FOR AXLE LOADINGS 
BODY 


COLOR MODE 


(1) TRUCK SERIES CODE 
(2) ENGINE CODE 

(3) ASSEMBLY PLANT CODE 
(4) CONSECUTIVE UNIT NO. 


(5) RECOMMENDED MAX. GROSS 


VEHICLE WEIGHT 


FIG. 1 


included in the Boxed Items parts. On 
Bronco models, the plate is mounted on 
the inside panel of the glove 
compartment door. On all other 
vehicles, the Rating Plate is mounted on 
the rear face of the left front door. 


VEHICLE IDENTIFICATION NUMBER 


The identification number is the first 
line of numbers and letters appearing on 
the Rating Plate (Fig. 1). The first letter 
and two numbers indicate the truck 
model and series (the letter prefix 
identifies the type of body or cab and the 
numbers are the first two numbers of a 
truck series). The letter following the 
truck series code designates the engine 
identification code. The letter following 
the engine identification code indicates 
the assembly plant at which the vehicle 
was built. The remaining numbers 
indicate the consecutive unit number. 
The charts that follow list the various 
vehicle identification number codes. 


RATING PLATE 


‘WARRANTY VOID IF LOAD ( 7x, /` 
CAPACITY EXCEEDED 6227) 


ТНАМ5. AXLE 


(6) WHEELBASE 
(2) EXTERIOR PAINT CODES 
MODEL CODE 


BRONCO, ECONOLINE AND 
100-6000 — TRIM CODE; 
700-9000 SERIES — FIRST 
CHARACTER 15 CAB TRIM, 
SECOND IS SEAT TYPE, AND 
THIRD IS BODY CODE 


Typical Truck Rating Plate and Vehicle Certification Label 


VEHICLE DATA 


The Vehicle Data appears on the 
Rating Plate on the two lines following 
the identification number. The first 
three digits under W.B. designate the 
Wheelbase in inches. The one or two 
letters under COLOR identify the 
exterior paint color (two letters 
designate a two-tone). The letter and 
three digits under MODEL designate 
the truck model within a series. The 
letter and numerals under BODY 
designate the interior trim and body 
type (the letter identifies the interior 
trim scheme and the numerals identify 
the body or cab type). The transmission 
installed in the vehicle 15 identified 
under TRANS by either a numeric or 
alphabetical code (if two symbols 
appear, the first identifies the auxiliary 
transmission, if so equipped, and the 
second symbol identifies the main 
transmission). A letter and a number or 
two numbers under AXLE identify the 
rear axle ratio (when required, a letter 1s 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: 09/72 GVWR 7500 
GAWR: FRONT 3000 REAR 4500 
THIS VEHICLE CONFORMS TO 

ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN 
EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


F25YLQ00000 TRUCK 
VEH. IDENT. NO TYPE 

BODY [COLOR | тям | TRANS] AXLE | DSO 
K34 МВ 4B G 38 48 


VEHICLE CERTIFICATION LABEL 


(10) TRANSMISSION CODES 
(1) DISTRICT/SPECIAL ORDER 
CODES 


(12) REAR AXLE CODES 


(13) FRONT AXLE CODES (IF SO 


EQUIPPED) 


W1017-F 


20-00-02 


also stamped behind the геаг axle code 
to identify the front axle capacity). The 
maximum gross vehicle weight in 
pounds is stamped under MAX. 
G.V.W 

A two-digit number is stamped 
under D.S.O. to identify the district 
which ordered the vehicle. If the vehicle 
Is built to special order (Domestic 
Special Order, Foreign Special Order, 
Limited Production Option, or other 
special order ), the complete order 


MODEL DESIGNATION (FIRST 3 CODE SYMBOLS - 
WARRANTY SERIAL NO. LINE) 


IDENTIFICATION CODES 


number willalso appear under D.S.O. 
The charts that follow list the various 
vehicle data codes. 


W.B. (WHEELBASE) 

The wheelbase in inches is entered in 
this space. 
MAX. G.V.W. LBS 


The maximum gross vehicle weight 
in pounds is recorded in this space. 


20-00-02 


= 


D.S.O. 


If vehicle is built on a D.S.O., 
F.S.O., L.P.O. (special orders) the 
complete order number will be reflected 
under the D.S.O. space including the 
District Code Number. 


— 


U B F Conventional (Gas) F-70 F-700 
Basic Se н Conventional (Diesel) F:78 F-750 
m 100 (Pickup) 4'x 4 Cha F-80 L-800 
М1 U-100 (Wagon) 4 x 4 Pick-up Cab Basic Series EEN 1-800 
Е E Е-10 Е-17 F-100 EL Кай 
Е Е : [тел = = ан келесе, 
: : ы K-80 L-8000 se 
Б е Е-11 F-18 04x а 
: Е-1В F-100 4x4 K-81 L-8000 
; 100 Serie F-25 F-27 F-250 |! K-90 L-9000 
EM F-26 F-28 F-250 4.x 4 N-60 LN-600 
Е-12 Е-35 Е-37 Е-350 N-61 LN-600 
E- M cs pm 1-70 LN-700 (Gas) 
E14 Ç p^ ў чы N-75 LN-750 
рк ү ment N-80 LN-800 
А Е-В1 F-600 N-90 №90 
AN 6 ja N-90 LN-8 
ш F-65, F-66 F-600 4 x4 R-60 LN-5000 
K-60 F-6000 (Diesel) R-61 LN-6000 
22 K-61 F-6000 N-7000 
E- K-70 F-7000 2; 3 
° B Bu : № 
Z6 J Bu 8 0 
е B 8-500 5-9 11-900 
В B-60 W:90 LNT-8000 
= 8-61 8-600 W-90 LNT-9000 (Diesel) 
E-2 J C-60 C:500 
E A А й В-70 В-700 : 2 1 Ld 
Ea CREDI 8-75 8-750 0-70 (Gas) 
E3 " ub 8-70 Diese C-75, C-76 
E-J 3 р 80 
r | B М < C-90 ) 
; рды ) D-60 C50 
2 300 С mt Wa Р-35 Р:350 : X 
32 300 C ё Wag А ):70 C- 700 Diese 
E E-300 C agon Р40 P.400 0-80 c-8000 
4 E-300 В Р-50 Р Т-80 LT 800 
ANI P-50 Pí SO 7-90 LT-900 баз 
6-50 P-5000 )) (Diese U-80 LT-8000 
5 30 LT-9000 (Diesel) 
Motor Hor (Gas) -- —- таг | 
М-35 (050) CT-900 
M-4 DSO CT-8000 
ра М V (050 W-90 
IL = = = = = ЕТ кіреді 
80 LI J Е WT-9000 Diese 


CW1168-B 
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T EXE 
ENGINE CODES BRONCO, ECONO-CLUB WAGONS-PARCEL- 
SCHOOL BUS-LT & MED TRUCKS 
CID 
Code Engine Cyl. 
Gas (Bronco) 
m 200-1V 
G 302-2V 
бав (Econoline) 
A 240-1V 6 
б 302-2\/ 8 
Gas (Е100-250-350) Xa 
А 240-1V 6 
B 300-1V 6 
G 302-2V 8 
N 360-2V 8 
H 390-2V 8 
J 460-4V 8 
Gas 
B 300-1V 6 
B (600 Series) 300-1V H.D 6 
(z 330-2V 8 
D 330-2V H.D 8 
E 361-2V 8 
Diesel 
U 552 (V 150) 8 
W 380 6 
| Gas (Parcel Delivery) 
A 240-1V 6 
B 300-1V 6 
Diesel 
(Detroit) 
k 353N 3 (DSO) 
Gas (Low Compression Export) 
240-1V 6 
2 300-1V H.D 6 
3 302-2V 8 
4 330-2V H.D 8 
8 360-2V 8 
5 361-2V 8 
| Heavy and Extra Heavy Truck-Series 700 through 8000 =] 
LN 500-9000 and С 500-900 
[23 Code Cylinders Engine CID 
A 6 240-1V 
B 6 300-1V 
[n 8 330-2V M.D 
Ile D 8 330-2V H D Gas 


CONSECUTIVE UNIT SERIAL NUMBERS 
1972 CALENDAR YEAR PRODUCTION 


August 000,000—009,999 010,000-019,399 


September 020,000—029,999 030,000—039,999 
October 040,000-049,999 050,000—059,999 
November 060,000—069,999 070,000—079,999 


Decernber 080,000—089,999 090,000—099,999 


ASSEMBLY PLANTS CODE LETTERS 


Assembly Plant 


C Ontario Truck 
Е í Mahwah 

| Highland Park 
K Kansas City 


Michigan Truck 


IDENTIFICATION CODES 


20-00-03 
Heavy and Extra Heavy Truck Series 700 Through 9000 
[Ей 500-9000 and С 500-900 
Code Cylinders Engine CID 
E 8 361-2V 
F 8 391-4V 
H 8 401-4V 
K 8 4774N Gas 
ee t 8 5344 V | 
U 8 330-2V H.D Liquid 
W 8 361-2v Propane 
9 8 534-4V Gas 
X 8 391-4V (050) 
1 6 240-1V 
3 8 330-2V M.D Gas 
4 8 330-2V H.D Low 
5 


со 


361-2V 

903 Cummins V903 
636 Caterpillar- V8 225 
855 Cummins NTC-270 
903 Cummins V903-270 


с 


mo 


903 Cummins V903-290 
855 Cummins NHC-250 


r = = o m 


855 Cummins NTC-260 
855 Cummins NTC-280 
855 Cummins NTC-300 
855 Cummins NTC-320 
855 Cummins NTC-335 
568 Detroit 8V-71N 
522 Caterpillar V8-150 
522 Caterpillar V8-175 
855 Cummins NTC-290 
927 Cummins N927 
927 Cummins М927 
927 Cummins N927 
855 Cummins NH-230 
426 Detroit 6-71N 

638 Caterpillar 1674 
573 Caterpillar V8-200 


= 


о ә 


= с + о 


со € со м) C C + C) гә — м —< x = 


568 Detroit BV-71N 
568 Detroit 8V-7Nf 
318 Detroit 6V-53N 
855 Cummins NTC-350 


1973 CALENDAR YEAR PRODUCTION 


855 Cummins NHCT-270 


855 Cummins NHCT-270 
855 Cummins NHCT-270 


855 Cummins NHCT-270 


Compression 


Diesel 


855 Cummins NTC-350 


Month [| Through 600 Series Heavy-Extra Heavy Series 
January R00,000—R09,999 R10,000—R19,998 
February R20,000—R29,998 R30,000—R39,998 
March R40,000—R49,999 R50,000—R58,999 
April R60,000—R69,999 R70,000—R79,999 
May R80,000—R89,999 R90,999—R99,999 
June 500,000—509,999 510,000—519,999 
July S20,000—S29,999 530,000-539,999 


ASSEMBLY PLANTS CODE LETTERS 


— 


Nortolk 
Twin Cities 
San Jose 

Allen Park 
Kentucky 


Truck 
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COMPONENT INDEX COMPONENT INDEX 


CAMSHAFT -XHAUST CONTROL VALVE 
emoval and Installation 
UST MANIFOLD 
Cleaning and Inspection 
FLYWHEEL FACE RUNOUT 
ECTING RODS Automatic Transmissions 
ning and Inspection -1¢ anual Transmissions 
PRESSION TEST Uis FLYWHEEL RING GEA 
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Removal and Installation -0E Removal and Insta 
CRANKSHAFT FUEL PUMP ECCENTR 
Cleaning and Inspection 
GENERAL INFORMAT 
HYDRAULIC VALVE LIFTER 
bration Damper and Sleeve - Cleaning and Inspection 
CRANKSHAFT REAR OIL SEAL Testing 
emoval and Installation ш ІМТАКЕ 
CYLINDER BLOCK Clean 1d Inspection 
Cleaning and Inspection MAIN A ONNECTING 
ROD BEARINGS 
CYLINDER HEAD Cleaning and Inspection 
Valve Guides Fitting With Plastigage 
Valve Seats 
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ce eaning and Inspection 
OIL PUMP 
Cleaning and Inspection 
PISTONS, PINS, AND RINGS 
Cleaning and Inspection 
Repai 
POSITIVE CLOSED - TYPE 
TILATION SYSTEM 
ean 
Testing 
PUSH RODS 
Cleani 
Repair 
SOLID TAPPETS 

Cleaning and Inspection 


= 
a 
о 
= 
a 
= 
[#2] 
Сз 
D 
Q 
rt 
o 
= 


GENERAL INFORMATION 


This part covers engine tests 
adjustment and repair procedures. In 
addition, the cleaning and inspection 
procedures are covered. 

For engine removal, disassembly, 
assembly installation and major repair 
procedures, refer to the applicable 
engine part. 

An engine identification tag is 
attached to the engine. The symbol code 
(Fig. 1) identifies each engine for 
determining parts usage; i.e., engine 
cubic inch displacement and model 
year. The change level and engine code 
number determine if parts are peculiar 
to a specific engine. The engine plant 


COMPONENT INDEX 


Deflection 


ud N 


VALVES 


со 


Sel 


code designates where and when the 
engine was built.It is imperative that the 
codes on the engine identification tag be 
used when ordering parts or making 
inquiries about the engine. The 
pertinent codes are shown in the Master 
Parts Catalog to designate unique parts. 
The 1973 engines incorporate Imco 
exhaust emission control system or a 
nonexhaust emission control system. 
The Imco system is designed to 
reduce the hydrocarbon and carbon 
monoxide content of the gasoline engine 
exhaust gases. By controlling the 
amount of contaminants emitted 
through the exhaust system to an 


COMPONENT INDEX 


SPEGIALSERNMIGE TOOLS 2.2224». 
TIMING CHAIN AND SPROCKETS 
Cleaning and Inspection.......... 


ROCKER AR 
ТҮР г Cleaning and Inspection. ......... 


ut Replaceme 
Stud Replacement 


Refacing ... 


ect Fitting 


acceptable minimum, air polution is 
reduced. 

When making carburetor idle fuel 
mixture and speed adjustments, follow 
the procedures in Group 24. 

The Imco exhaust emission control 
system uses a specially-calibrated 
carburetor and distributor in 
conjunction with retarded ignition 
timing at idle speeds. This reduces the 
exhaust contaminants by burning them 
within the cylinder combustion 
chamber before reaching the exhaust 
manifold. 


FIG. 1 


Low 
Com- 
pression 


ENGINE IDENTIFICATION TAG 


ENGINE MODEL YEAR 
ENGINE CID CHANGE LEVEL 


ENGINE CODE NUMBER 
MONTH OF ENGINE PRODUCTION (JANUARY) 


Econoline 

Porcel- 

350-400- 

500 

F-100-250- | F-100-250- -500- - F-LN-B-C- 

Gasoline 350-500 350-500 600-700 
Engines LN-500 LN-500 
B-500 B-500 


F-LN-B-C- 
600- 
700-750 
L-LN-C- 
LT-LNT- 
CT-800 


Engine Identification 


LTS-800 
F-LN-B-C- 

750 LTS-900 
L-LN-C- | L-LN-C- 
LT-LNT- | LT-LNT- 
C T-800 CT-900 


JDIA43S ANIONA 3NITOSVO T1v33N39 £0-1L0-1Z 


€0-LO-LZ 
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DIAGNOSIS AND TESTING 


Refer to the Truck Diagnosis 
Manual for all diagnosis procedures. 


CAMSHAFT LOBE LIFT 


Check the lift of each lobe in 
consecutive order and make a note of 
the readings. 

1. Remove the air cleaner. Remove the 
heater hose and crankcase 
ventilation hose. Remove valve 
rocker arm cover(s). 

2. Super Duty Engines with 
mechanical valve lifters: if only one 
camshaft lobe is to be checked, 
loosen the valve rocker arm 
adjusting screw. Slide the rocker 
arm assembly serving the camshaft 
lobe to be checked to one side. 
Secure it in this position. To move 
the rocker arm on either end of the 
shaft, remove the retaining pin and 
washers, and slide the rocker arm off 
the shaft. Repeat this procedure on 
other lobes to be checked. Never 
remove the rocker arm pedestal 
attaching bolts and rocker arm shaft 
to check camshaft lobe lift on the 
Super Duty Engines.Removing the 
rocker arm attaching bolts will 
cause torque loss of the cylinder 
head and will necessitate cylinder 
head gasket replacement. 

On 330, 360, 361, 390 and 391 CID 
engines with hydraulic valve lifters, 
remove the valve rocker arm shaft 
assembly(ies) and install a solid, tappet- 
type push rod in the push rod bore of the 
camshaft lobe to be checked or use the 
adapter for ball end push rods shown in 
Fig. 2. 

On a 240 or 300 Six, remove the 
rocker arm stud nut, fulcrum seat and 
rocker arm. Use the adapter for ball end 
push rods. 

3. Make sure the push rod is in the 
valve lifter socket. Install a dial 
indicator so that the actuating point 
of the indicator is in the push rod 
socket (or the indicator ball socket 
adapter is on the end of the push 
rod) and in the same plane as the 
push rod movement (Fig. 3 or 4). 

4. Disconnect the brown lead (I 
terminal) and the red and blue lead 
(S terminal) at the starter relay. 
Install an auxiliary starter switch 
between the battery and S terminals 
of the starter relay. Crank the engine 
with the ignition switch OFF. 
Turn the crankshaft over until the 

tappet or lifter is on the base circle of the 

camshaft lobe. At this point, the push 
rod will be in its lowest position. 
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! Tool -6565- AB 
Ë | (USE WITH BALL- 
X J END PUSH RODS) 


Тоо!-6565 


PLACE Indicotor 

TIP IN CENTER 
F PUSH ROD 
SOCKET 


Y 7 
УАҚ 


FIG. 2 Typical Camshaft Lobe Lift 
Hydraulic Valve Lifters—V- 
8 Engines 


Tool - 6565 


A 2919-А 


FIG. 3 Typical Camshaft Lobe 
Lift—240 and 300 Six 
Engines 


5. Zero the dial indicator. Continue to 


rotate the crankshaft slowly until 
the push rod is in the fully raised 
position. 


6. Compare the total lift recorded on 


the indicator with specification. 


7. To check the accuracy of the 


original indicator reading, continue 
to rotate the crankshaft until the 
indicator reads zero. If the lift on 


21-01-04 


^ 
Dial a 


Indicator 


Р 2. ИЙ ре [^ / 
BE SURE TO PLACE INDICATOR TIP IN 
CENTER OF PUSH ROD SOCKET А 
BE EE. Ғ2- Z 


FIG. 4 Typical Camshaft Lobe 
Lift —Mechanical Tappets 


any lobe is below specified wear 

limits, the camshaft and the valve 

lifters operating on the worn lobe(s) 
must be replaced. 

8. Remove the dial indicator and 
auxiliary starter switch. 

On Super Duty Engines, position the 
valve rocker arm. If an end valve rocker 
arm was removed, slide it into position 
on the shaft, and install the washers and 
retaining pin. Tighten the valve 
clearance adjusting screw to hold the 
rocker arm and push rod in alignment. 
Adjust the valve clearance on all rocker 
arms that had been moved out of 
position. Install the valve rocker arm 
cover(s) and partially tighten the 
attaching bolts. Operate the engine until 
normal operating temperature has been 
reached. Remove the valve rocker arm 
cover(s). Check and adjust the valve 
clearance. 

On 330, 360, 361, 390 and 391 CID 
engines install the valve rocker arm 
shaft assembly(ies). 

On a 240 or 300 Six, install the 
rocker arm, fulcrum seat and stud nut. 
Adjust the valve clearance 
9. Install the valve rocker arm cover(s) 

and the air cleaner. 


COMPRESSION TEST 


The following procedure is to be 
used on all engines when checking 
compression: 

l. Be sure the crankcase oil is of the 
correct viscosity and make sure that 
the battery is properly charged. 
Operate the engine for a minimum 
of 30 minutes at 1200 rpm, or until 
the engine is at normal operating 
temperature. Turn the ignition 
switch off; then remove all the spark 
plugs. 
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2. Set the carburetor throttle plates іп 
the wide open position. 

3. Installa compression gauge in Мо. 1 
cylinder. 

4. Crank the engine (with the ignition 
switch off) at least five (5) pumping 
strokes and record the highest 
reading indicated. Note the 
approximate number of compression 
strokes required to obtain the 
highest reading. 

5. Repeat the check on each cylinder 
cranking the engine approximately 
the same number of compression 
strokes. 

The indicated compression 
pressures are considered normal if the 
lowest reading cylinder is within 75 
percent of the highest. Refer to the quick 
reference chart Fig. 5 for pressure limits 
between cylinders. Variations exceeding 
75 percent implies an improperly seated 
valve or worn or broken piston rings. If 
one, or more, cylinders read low-squirt 
approximately one (1) tablespoon of 
engine oil on top of the pistons in the 
low reading cylinders. Repeat 
compression pressure check on these 
cylinders. 

a. If compression improves 
considerably, the piston rings are 
at fault. 

b. If compression does not improve, 
valves are sticking or seating 
poorly. 

c. If two adjacent cylinders indicate 
low compression pressures and 
squirting oil on the pistons does 
not increase the compression, the 
cause may be a cylinder head 
gasket leak between the cylinders. 
Engine oil and/or coolant in the 
cylinders could result from this 
problem. 


EXAMPLE 


After checking the compression 
pressures in all cylinders, the highest 
reading obtained was 140 psi and the 
lowest pressure reading was 100 psi. By 
locating 140 in the Maximum column it 
is seen that the lowest allowable 
pressure listed in the Minimum column 
is 105 psi. Since the lowest cylinder 
reading was 100 psi, the engine is within 
specifications and the compression is 
considered satisfactory. 


HYDRAULIC VALVE LIFTER 


Dirt, deposits of gum and varnish 
and air bubbles in the lubricating oil can 
cause hydraulic valve lifter failure or 
malfunction. 

Dirt, gum and varnish can keep а 
check valve from seating and cause a 
loss of hydraulic pressure. An open 
valve disc will cause the plunger to force 
oil back into the valve lifter reservoir 
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Maximum Minimum Maximum Minimum c 
PSI PSI PSI PSI 2 
134 101 194 45 
136 02 196 147 
138 104 198 48 
140 05 200 150 
142 07 202 51 
Fur 108 204 153 
in H9 206 154 
S 1i 208 56 
E ja 210 157 
152 14 
154 115 46 38 
156 7 214 160 
158 118 216 162 
160 120 218 163 
162 121 220 165 
164 123 222 165 
166 124 224 168 
168 126 226 169 
170 127 228 171 
172 129 230 172 
174 131 232 174 
176 132 234 175 
178 133 236 177 
180 135 238 178 
182 136 240 180 
184 138 242 181 
186 140 244 183 
188 141 246 184 
190 142 248 186 
192 144 250 187 
CA1340-A 


FIG. 5 Quick Reference Compression Pressure Limit Chart 


during the time the push rod is being 

lifted to force the valve from its seat. 

Air bubbles in the lubricating system 
can be caused by too much oil in the 
system or too low an oil level. Air may 
also be drawn into the lubricating 
system through an opening in a 
damaged oil pick-up tube. Air in the 
hydraulic system can cause a loss of 
hydraulic pressure. 

Assembled valve lifters can be tested 
with Tool 6500-E to check the leak 
down rate. The leak down rate 
specification is the time in seconds for 
the plunger to move the length of its 
travel while under a 50 Ib load. Test the 
valve lifters as follows: 

1. Disassemble and clean the lifter to 
remove all traces of engine oil. 
Lifters cannot be checked with 
engine oil in them. Only the testing 
fluid can be used. 

2. Place the valve lifter in the tester, 
with the plunger facing upward. 
Pour hydraulic tester fluid into the 
cup to a level that will cover the 
valve lifter assembly. The fluid can 
be purchased from the manufacturer 
of the tester. Do not use kerosene, 
for it will not provide an accurate 
test. 


A 2915-B 


FIG. 6 Placing Steel Ball in Valve 
Lifter Plunger 


3. Place a 5/16 inch steel ball in the 
plunger cup (Fig. 6). 


4. Adjust the length of the ram so that 


the pointer is 1/16 inch below the 

starting mark when the ram contacts 

the valve lifter plunger (Fig. 7) to 
facilitate timing as the pointer passes 
the start timing mark. 

Use the center mark on the pointer 
scale as the stop timing point instead of 
the original stop timing mark at the top 
of the scale. 
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5. Work the valve lifter plunger up and 
down until the lifter fills with fluid 
and all traces of air bubbles have 
disappeared. 

6. Allow the ram and weight to force 
the valve lifter plunger downward. 
Measure the exact time it takes for 
the pointer to travel from the start 
timing to the stop timing marks on 
the tester. 

7. A valve lifter that is satisfactory 
must have a leak-down rate (time in 
seconds) within the minimum and 
maximum limits specified. 

8. If the valve lifter is not within 
specifications, replace it with a new 
lifter. It is not necessary to test a new 
lifter before installing it in the 
engine. 


CRANKCASE VENTILATION 
SYSTEM OPERATION TEST 


This test is performed with the 
crankcase ventilation tester, 
C8AZ6B627-A (Fig. 8) which is 
operated by the engine vacuum through 
the oil fill opening. Follow the 
procedures described below to install 
the tester and check the crankcase 
ventilation system for faulty operation. 
1. With the engine at normal operating 

temperature, remove the oil filler 

cap. 

2. Hold the tester C83AZ6B627-A over 
the opening in the valve cover. Make 
sure the surface is flat to form a seal 
between the cover and tester. If the 
cover is distorted, shape it as 
required to make an air tight seal. 
An air leak between the cover and 
tester will render the tester 
inoperative ог give an erroneous 
reading. 

3. Start the engine and allow it to 
operate at the recommended idle 
speed. 

4. Hold the tester over the oil filler cap 
opening making sure that there is a 
positive seal between the tester and 
cover. 

5. Ifthe ball settles in the Good (green) 
area, the system is functioning 
properly. If the ball settles in the 
Repair (red) area, clean or replace 
the malfunctioning components as 
required. 

6. Repeat the test after repairs are 
made to make sure that the 
crankcase ventilation system is 
operating satisfactorily. 

Regulator Valve Test 
Install a known good regulator valve 

in the crankcase ventilation system. 

Start the engine and compare the 
engine idle condition to the prior idle 
condition. 
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ADJUSTING NUT 


) Tool—6500-E 


TESTER 


FIG. 8 Crankcase Ventilation 
System Tester 


FIG. 9 Checking Crankshaft End 
Play 


If the loping or rough idle condition 
remains when the good regulator valve 
is installed, the crankcase ventilation 
regulator valve is not at fault. Check the 
crankcase ventilation system for 
restriction at the intake manifold or 
carburetor spacer. If the system is not 
restricted, further engine component 
diagnosis will have to be conducted to 
find the malfunction. 


21-01-06 


If the idle condition is found to be 
satisfactory, leave the new regulator 
valve installed and clean the hoses, 
fittings, etc. 


CRANKSHAFT END PLAY 


1. Force the crankshaft toward the rear 
of the engine. 

2. Install a dial indicator so that the 
contact point rests against the 
crankshaft flange and the indicator 
axis is parallel to the crankshaft axis 
(Fig. 9). 

3. Zero the dial indicator. Push the 
crankshaft forward and note the 
reading on the dial. 

4. If the end play exceeds the wear 
limit, replace the thrust bearing. If 
the end play is less than the 
minimum limit, inspect the thrust 
bearing faces for scratches, burrs, 
nicks, or dirt. If the thrust faces are 
not damaged or dirty, they probably 
were not aligned properly. Install 
the thrust bearing and align the faces 
following the procedure 
recommended under Main Bearing 
Replacement in the pertinent engine 
section. Check the crankshaft end 


play. 


FLYWHEEL FACE 
RUNOUT—MANUAL-SHIFT 
TRANSMISSION 


Install a dial indicator so that the 
indicator point bears against the 
flywheel face (Fig. 10). Turn the 
flywheel making sure that it is full 
forward or rearward so that crankshaft 
end play will not be indicated as 
flywheel runout. 

If the clutch face runout exceeds 
specifications, remove the flywheel and 
check for burrs between the flywheel 
and the face of the crankshaft mounting 
flange. If no burrs exist, check the 
runout of the crankshaft mounting 
flange. Replace the flywheel or machine 
the crankshaft-flywheel mounting face if 
the mounting face flange runout is 
excessive. If the ring gear runout 
exceeds specifications, replace it or 
reinstall it on the flywheel. Refer to 
Ring Gear Replacement for the proper 
procedure. 


FLYWHEEL 
RUNOUT—AUTOMATIC 
TRANSMISSION 


Remove the spark plugs. 

Install a dial indicator so that the 
indicator point rests on the face of the 
ring gear adjacent to the gear teeth. 
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Push the flywheel and crankshaft 
forward or backward as far as possible 
to prevent crankshaft end play from 
being indicated as flywheel runout. 

Set the indicator dial on the zero 
mark. Turn the flywheel one complete 
revolution while observing the total 
indicator reading (TIR). If the TIR 
exceeds specifications, the flywheel and 
ring gear assembly must be replaced. 


CAMSHAFT END PLAY 


On all У-8 engines, prying against 
the aluminum-nylon camshaft sprocket, 
with the valve train load on the 
camshaft, can break or damage the 
sprocket. Therefore, the rocker arm 
adjusting nuts must be backed off, or the 
rocker arm and shaft assembly must be 
loosened sufficiently to free the 
camshaft (330, 360, 361, 390 and 391 
only).Do not loosen Super Duty Engine 


rocker arm pedestal attaching bolts. 


After checking the camshaft end play, 
adjust the valve clearance. 

Push the camshaft toward the rear 
of the engine. Install a dial indicator so 
that the indicator point is on the 
camshaft sprocket attaching screw (Fig. 
11). Zero the dial indicator. Position a 
large screwdriver between the camshaft 
gear and the block. Pull the camshaft 
forward and release it. Compare the dial 
indicator reading with the 
specifications. 

If the end play is excessive, check the 
spacer for correct installation before it is 
removed. If the spacer is correctly 
installed, replace the thrust plate. 

Remove the dial indicator. 


TIMING CHAIN DEFLECTION 


l. Rotate the crankshaft in a 
counterclockwise direction (as 
viewed from the front) to take up the 
slack on the left side of the chain. 

2. Establish a reference point on the 
block and measure from this point to 
the chain (Fig. 12). 

3. Rotate the crankshaft in the 
opposite direction to take up the 
slack on the right of the chain. Force 
the left side of the chain out with the 
fingers and measure the distance 
between the reference point and the 
chain. The deflection is the 
difference between the two 
measurements. 

If the deflection exceeds 
specifications, replace the timing chain 
and sprockets. 


TIMING GEAR BACKLASH 


Install a dial indicator on the 
cylinder block (Fig. 13). Check the 


7 k. 
umm 


АЗ111-А 


FIG. 10 Checking Flywheel Face 
Runout 


1. PUSH CAM TO REAR OF ENGINE 

2. SET Dial ON ZERO 

3. PULL CAM FORWARD AND RELEASE 
A3010-A 


FIG. 11 Checking Camshaft End 


Play 


backlash between the camshaft gear and 
the crankshaft gear with a dial indicator. 
Hold the gear firmly against the block 
while making the check. Refer to 
specifications for the backlash limits. 


TIMING GEAR RUNOUT 


Install a dial indicator on the 
cylinder block as shown in Fig. 14. Hold 
the camshaft gear against the camshaft 
thrust plate, and zero the indicator. 
Rotate the crankshaft to turn the 
camshaft, while holding the camshaft 
gear against the thrust plate. Check the 
gear runout through one complete 
revolution of the camshaft. If the gear 
runout exceeds specifications, remove it 
and check for burrs or foreign particles 
on or between the camshaft and gear 
joining flanges. Check the runout. If it 
still exceeds specifications, replace both 
gears. 

Follow the above procedure to 
check crankshaft gear runout. 


REFERENCE POINT 


RIGHT SIDE OF CHAIN 
a т 


ТАКЕ UP SLACK ON LEFT SIDE, ESTABLISH 
REFERENCE POINT. MEASURE DISTANCE A. 
TAKE UP SLACK ON RIGHT SIDE. FORCE 
LEFT SIDE OUT. MEASURE DISTANCE B 
DEFLECTION IS A MINUS B. 


А 2906-А 


FIG. 12 Checking Timing Chain 
Deflection 
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FIG. 13 Checking Timing Gear 
Backlash 
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FIG. 14 Checking Timing Gear 
Runout 
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REMOVAL AND INSTALLATION 


ROCKER ARM STUD NUT 
REPLACEMENT—240 SIX AND 
302 V-8 


If the rocker arm stud nut 
breakaway torque is less than specified, 
install a new standard stud nut and 
recheck the breaking torque. Refer to 
Valve Clearance Adjustment in Part 21- 
04 for the torque procedure. 


ROCKER ARM STUD 
REPLACEMENT—240 SIX, AND 
302 V-8 


If it is necessary to remove a rocker 
arm stud, Tool Kit T62F-6A527-B is 
available which contains the following: a 
stud remover, a 0.006 inch oversize 
reamer and a 0.015 inch oversize 
reamer. For 0.010 inch oversize studs, 
use reamer T66P-6A527-B. To press in 
replacement studs, use stud replacer 
T64P-6A527-A on а 240 or 302 engine. 

Rocker arm studs that are broken or 
have damaged threads may be replaced 
with standard studs. Loose studs in the 
head may be replaced with 0.006, 0.010 
or 0.015 inch oversize studs which are 
available for service. 

Standard and oversize studs can be 
identified by measuring the stud 
diameter within 1 1/8 inch from the 
pilot end of the stud. The stud diameters 
are: 

0.006 oversize...0.3774-0.7781 

0.010 oversize...0.3814-0.3821 

0.015 oversize...0.3864-0.3871 

When going from a standard size 
rocker arm stud to a 0.010 or 0.015 inch 
oversize stud, always use the 0.006 inch 
oversize reamer before finish reaming 
with the 0.010 or 0.015 inch oversize 
reamer. 

1. Position the sleeve of the rocker arm 
stud remover (Tool T62F-6A527-B) 
over the stud with the bearing end 
down. When working on a 302 
cylinder head, cut the threaded part 
of the stud off with a hack saw. This 
is necessary due to the puller being 
designed for 3/8 inch studs and will 
not grip the 5/16 inch thread on a 
302 CID cylinder head stud. Thread 
the puller into the sleeve and over 
the stud until it is fully bottomed. 
Hold the sleeve with a wrench, then 
rotate the puller clockwise to 
remove the stud (Fig. 15). 

If the rocker arm stud was broken 
off flush with the stud boss, use an easy- 
out to remove the broken stud following 
the instructions of the tool 
manufacturer. 


Тоо!— 
T62F-6A527.B 


A1653.B 


FIG. 15 Removing Rocker Arm 
Stud—240 Six and 302-W 
У-8 


2. If a loose rocker arm stud is being 
replaced, ream the stud bore using 
the proper reamer (or reamers in 
sequence) for the selected oversize 
stud (Fig. 16). Make sure the metal 
particles do not enter the valve area. 

3. If working on a 240 or 302 CID 
engine, thread the new stud into the 
sliding driver of the rocker arm stud 
installer (T65P-6A527-A) and coat 
the end of the stud with Lubriplate. 
Align the stud and installer with the 
stud bore, then tap the sliding driver 
until it bottoms (Fig. 17). When the 
installer contacts the stud boss, the 
stud is installed to its correct height. 
This applies to a 240 or 302 engine 
only. 


EXHAUST CONTROL 
VALVE—240 AND 300 LD SIX 


Removal 
1. Separate the intake and exhaust 
manifolds. 


2. Remove the valve tension spring and 
the thermostatic spring from the 
exhaust control valve shaft (Fig. 18). 

3. Remove the stop pin spring from the 
manifold. 

4. Using an actylene torch inside the 
manifold, cut the shaft on both sides 
of the valve plate. 

5. Remove the valve plate, shaft and 
flat washer. 

6. Remove the expansion plug from the 
control valve shaft bushing bore. 

7. Remove the exhaust control valve 
bushings from the manifold. These 
bushings come in two sizes each, 
both front and rear. To determine 
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which bushings should be used, 
measure the outside diameter of the 
removed bushings. Replace with the 
proper parts (Fig. 19). 

Installation 

1. Install the new control valve 

bushings. The inner end of the 

smaller bushing should be 0.010- 

0.015 inch below the inner surface of 

the exhaust manifold. The inner end 

of the larger bushing should be 0.020 

inch above the inner surface of the 

exhaust manifold. 

Ream the bushings to 0.251-0.253 

inch ID. 

3. Slide the new shaft into the 
bushings, flat washer and valve 
plate. The flat washer must be 
between the valve plate and the large 
bushing. 

4. Install a new stop pin spring on the 

stop pin. 

Position the exhaust control valve at 

an 84 degree angle with the top 

surface of the manifold (Fig. 20). 

6. Rotate the counterweight and shaft 
assembly clockwise until the 
counterweight contacts the stop pin 
spring. Place a 0.030 inch feeler 
gauge between the counterweight 
and manifold to maintain the 
specified clearance while welding. 

7. With the plate and counterweight in 
position, use stainless steel welding 
rod to tack-weld the valve plate to 
the shaft. 

8. Move the assembly back and forth to 
check for a binding condition. If 
there is no binding condition, 
securely weld the valve plate to the 
shaft. 

9. Install the expansion plug in the 
manifold bushing bore. 

10. Position the new thermostatic spring 
on the shaft and counterweight 
assembly so that it will be necessary 
to wind the spring approximately 1/ 
2 turn in the clockwise direction to 
hook the open end over the stop pin. 
Use a 5/16 inch ID piece of tubing 
to slide the thermostatic spring on 
the shaft and counterweight 
assembly. Wind the spring clockwise 
and hook it over the stop pin. 

11. Install a new valve tension spring on 
the exhaust control valve shaft and 
the stop pin. 


N 


UA 


CORE PLUGS 


REMOVAL 


To remove a large core plug, drill a 
1/2 inch hole in the center of the plug 
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апа remove with a clutch pilot bearing 
puller (Tool TS9L-100-B and Т581- 
101-A) or pry it out with a large drift 
punch. On a small core plug, drill a 1/ 
4 inch hole in the center of the plug and 
pry it out with a small pin punch. Clean 
and inspect the plug bore. 

Prior to installing a core plug the 
plug bore should be inspected for any 
damage that would interfere with the 
proper sealing of the plug. If the bore is 
damaged it will be necessary to true the 
surface by boring for the next specified 
oversize plug. 

Oversize (OS) plugs are identified by 
the OS stamped in the flat located on the 
cup side of the plug. 

Coat the plug and/or bore lightly 
with an oil-resistant (oil galley) or 
water-resistant (cooling jacket) sealer 
and install it following the procedure for 
cup type or expansion type below: 


INSTALLATION 


Cup- Type 

Cup-type core plugs (Fig. 21) are 
installed with the flanged edge outward. 
The maximum diameter of this plug is 
located at the outer edge of the flange. 
The flange on cup-type plugs flares 
outward with the largest diameter at the 
outer (sealing) edge. 

It is imperative to pull the plug into 
the machined bore by using a properly 
designed tool. Under no circumstances 
is the plug to be driven into the bore 
using a tool that contacts the flange. 
This method will damage the sealing 
edge and will result in leakage and/or 
plug blow out. 

The flanged (trailing) edge must be 
below the chamfered edge of the bore to 
effectively seal the plugged bore. 

If the core plug replacing tool has a 
depth seating surface, do not seat the 
tool against a non-machined (casting) 
surface. 

Expansion-Type 

Expansion-type core plugs (Fig. 21) 
are installed with the flanged edge 
inward. The maximum diameter of this 
plug is located at the base of the flange 
with the flange flaring inward. 

It is imperative to push or drive the 
plug into the machined bore using a 
properly designed tool. Under no 
circumstances is the plug to be driven 
using a tool that contacts the crowned 
portion of the plug. This method will 
expand the plug prior to installation and 
may damage the plug and/or plug bore. 

When installed the trailing 
(maximum) diameter must be below the 
chamfered edge of the bore to effectively 
seal the plugged bore. 

If the core plug replacing tool has a 
depth seating surface, do not seat the 
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tool against a non-machined (casting) 
surface. 


FLYWHEEL RING 
GEAR—MANUAL-SHIFT 
TRANSMISSION 


Removal 


To replace a damaged or worn ring 
gear, heat the ring gear with a blow 
torch on the engine side of the gear, and 
knock it off the flywheel. Do not hit the 
flywheel when removing the ring gear. 


Installation 


Heat the new ring gear evenly until 
the gear expands enough to slip onto the 
flywheel. Make sure the gear is seated 
properly against the shoulder. Do not 
heat any portion of the gear to a 
temperature higher than 500 degrees F. 
If this limit is exceeded, the temperature 
will be removed from the ring gear teeth. 


| 


Tool- 
у T62F-6A527.B 


FIG. 16 Reaming Rocker Arm 
Stud—240 Six and 302 
У-8 
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CRANKSHAFT REAR OIL SEAL 


A split-lip type crankshaft rear oil 
seal is provided for servicing all 1973 
engines except 240 and 300 CID. The 
complete seal is replaced without 
removing the crankshaft. 


Removal 
l. Remove the oil pan and the oil pump 
(if required) 


2. Loosen all the main bearing cap 
bolts, thereby lowering the 
crankshaft slightly but not to exceed 
1/32 inch. 

3. Remove the rear main bearing cap, 
and remove the oil seal from the 
bearing cap and cylinder block. On 
the block half of the seal use a seal 
removal tool, or install a small metal 
screw in one end of the seal, and pull 
on the screw to remove the seal. 
Exercise caution to prevent 
scratching or damaging the 
crankshaft seal surfaces. 

4. Remove the oil seal retaining pin 
from the bearing cap if so equipped. 
The pin is not used with the split-lip 
seal. 

Installation 

1. Carefully clean the seal groove in the 
cap and block with a brush and 
solvent. 

2. Dip the split lip-type seal halves in 
clean engine oil. 

3. Carefully install the upper seal 
(cylinder block) into its groove with 
undercut side of seal toward the 
FRONT of the engine (Fig. 22), by 
rotating it on the seal journal of the 
crankshaft until approximately 3/8 
inch protrudes below the parting 
surface. 

Be sure no rubber has been shaved 
from the outside diameter of the seal by 
the bottom edge of the groove. 

4. Tighten the remaining bearing cap 
bolts and torque to specifications. 


POSITIVE STOP TYPE STUD 


FIG. 17 Installing Rocker Arm Stud—240 Six and 302-W V-8 
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ол 


Install the lower seal іп (һе геаг 
main bearing cap with undercut side 
of seal toward the FRONT of the 
engine (Fig. 22), allow the seal to 
protrude approximately 3/8 inch 
above the parting surface to mate 


6. Apply a thin coating of oil-resistant 


sealer to the rear main bearing cap at 
the rear of the top mating surface. 
Do not apply sealer to the area 
forward of the side seal groove. 
Install the rear main bearing cap. 


with the upper seal when the cap is 
installed. 


Torque the cap bolts to 
specifications. 


EXHAUST CONTROL VALVE -9460 


SHAFT AND COUNTERWEIGHT ASSEMBLY-9A430 


THERMOSTATIC 
SPRING-9449 


e? 


VALVE TENSION 
SPRING-9A469 


BUSHING 


4 


FLAT WASHER-375484 -S 


STOP РІМ-9463 ; 5i 
Qucm EXPANSION PLUG-379367-S 


BUSHING-9462 


STOP PIN SPRING-9A458 


A2304-B 


FIG. 18 Exhaust Control Valve Assembly 


Outside Inside Diameter 
Diameter of Bushing Bore 
Part Number Bushing of Bushing in Manifold 
Front—Std.) C5AZ-9462-A 0.3070-0 3065 0 3061-0 3051 {| 


6255-0 6250 0 6246-0 6236 


(Front—0 010 0 : C5A2-9462-C | 0.3170-0 3165 03161-03151 
(Вваг—0.010 0.5.) C5AZ-9462-D 0.6355-0.6350 0 6346-0 6336 
CA1026-B 


FIG. 19 Exhaust Control Valve Bushing Sizes—240 and 300 LD Six-Cylinder 
Engines 


WELD VALVE TO SHAFT WITH COUNTERWEIGHT 


EA PANSION PIU TOUCHING BUT NOT DEFLECTING STOP PIN SPRING 


STOP PIN 
SPRING 


--> -“--- 0.030 INCH 
COUNTERWEIGHT 
TO MANIFOLD 
CLEARANCE 


VALVE TENSION SPRING A2305-B 


FIG. 20 Valve Plate Position and Counterweight Clearance 
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Install the oil pump and oil pan. Fill 
the crankcase with the proper 
amount of viscosity oil. 

Operate the engine and check for oil 
leaks. 
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SEALING 
EDGE 

BEFORE 
INSTALLATION 
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CUP ТҮРЕ EALING 
EDGE 
ВЕҒОРЕ 
NSTALLATION 
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EXPANSION TYPE PLUG 


А 2735- B 


FIG. 21 Typical Core Plugs and Installation Tools 
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REL HALVES ТО Н mide BEYOND PARTING FACES 


§ DISTANCE TO OW FOR CAP 


— + — 
REAR FACE OF REAR MAIN 
BEARING CAP AND CYLINDER BLOCK 


TO BLOCK ALIGNMENT 
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INSTALL SEAL WITH LIP 
TOWARDS FRONT OF ENGINE 


FRONT OF ENGINE 


— L 


VIEW LOOKING AT PARTING FACE 
OF SPLIT, LIP-TYPE CRANKSHAFT SEAL 


A2639.C 


FIG. 22 Installing Crankshaft Rear Oil Seal 
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OVERHUAL 


CYLINDER HEAD 


Replace the head if it is cracked. Do 
not plane or grind more than 0.010 inch 
from the cylinder head gasket surface. 
Remove all burrs or scratches with an 
oil stone. 


REAMING VALVE GUIDES 


If it becomes necessary to ream а 
valve guide (Fig. 23) to install a valve 
with an oversize stem, a reaming kit 15 
available which contains the following 
reamer and pilot combinations: a 0.003 
inch OS reamer with a standard 
diameter pilot, a 0.015 inch OS reamer 
with a 0.003 inch OS pilot, and a 0.030 
inch reamer with a 0.015 inch OS pilot. 

When going from a standard size 
valve to an oversize valve always use the 
reamer in sequence. Always reface the 
valve seat after the valve guide has been 
reamed, and use a suitable scraper to 
break the sharp corner (ID) at the top of 
the valve guide. 


REFACING VALVE SEATS 


Refacing of the valve seat should be 
closely coordinated with the refacing of 
the valve face so that the finished seat 
and valve face will be concentric and the 
specified interference fit will be 
maintained. This is important so that 


Tool —6085-AE or 
T60K-6085-B 


BREAK SHARP 
CORNER 


13 СОЎ 


FIG. 23 Reaming Valve Guides 


the valve and seat will have a 
compression tight fit. Be sure that the 
refacer grinding wheels are properly 
dressed. 

Grind the valve seats of all engines 


to a true 45 degree angle (Fig. 24). 
Remove only enough stock to clean up 
pits and grooves or to correct the valve 
seat runout. After the seat has been 
refaced, use a seat width scale or a 
machinist scale to measure the seat 
width (Fig. 25). Narrow the seat, if 
necessary to bring it within 
specifications. 

If the valve seat width exceeds the 
maximum limit, remove enough stock 
from the top edge and/or bottom edge 
of the seat to reduce the width to 
specifications. 

On the valve seats of all engines use 
a 60 degree angle grinding wheel to 
remove stock from the bottom of the 
seats (raise the seats) and use a 30 degree 
angle wheel to remove stock from the 
top of the seats (lower the seats). 

The finished valve seat should 
contact the approximate center of the 
valve face. It is good practice to 
determine where the valve seat contacts 
the face. To do this, coat the seat with 
Prussian blue and set the valve in place. 
Rotate the valve with light pressure. If 
the blue is transferred to the center of 
the valve face, the contact is 
satisfactory. If the blue is transferred to 
the top edge of the valve face, lower the 
valve seat. If the blue is transferred to 
the bottom edge of the valve face, raise 
the valve seat. 
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VALVES 


Minor pits, grooves, etc., may be 
removed. Discard valves that are 
severely damaged, or if the face runout 
cannot be corrected by refinishing or if 
stem clearance exceeds specifications. 

Discard any worn or damaged valve 
train parts. 


Refacing Valves 

The valve refacing operation should 
be closely coordinated with the valve 
seat refacing operations so that the 
finished angles of the valve face and of 
the valve seat will be to specifications 
and provide a compression-tight fit. Be 
sure that the refacer grinding wheels are 
properly dressed. 

If the valve face runout is excessive 
and/or to remove pits and ргооуев, 
reface the valves to a true 44 degree 
angle. Remove only enough stock to 
correct the runout or to clean up the pits 
and grooves. If the edge of the valve 
head is less than 1⁄32 inch thick after 
grinding (Fig. 26), replace the valve as 
the valve will run too hot in the engine. 

The interference fit of the valve and 
seat should not be lapped out. 

Remove all grooves or score marks 
from the end of the valve stem, and 
chamfer it as necessary. Do not remove 
more than 0.010 inch from the end of the 
valve stem. 

If the valve and/or valve seat has 
been refaced, it will be necessary to 
check the clearance between the rocker 
arm pad and the valve stem with the 
valve train assembly installed in the 
engine. 

Select Fitting Valves 

If the valve stem to valve guide 
clearance exceeds the wear limit, ream 
the valve guide for the next oversize 
valve stem. Valves with oversize stem 
diameters of 0.003, 0.015 and 0.030 inch 
are available for service. Always reface 
the valve seat after the valve guide has 
been reamed. Refer to Reaming Valve 
Guides. 


CAMSHAFT REPAIR 


Remove light scuffs, scores or nicks 
from the camshaft machined surfaces 
with a smooth oil stone. 


CRANKSHAFT 


Dress minor scores with an oil stone. 
If the journals are severely marred or 
exceed the wear limit, they should be 
refinished to size for the next undersize 
bearing. 
Refinishing Journals 

Refinish the journals to give the 
proper clearance with the next undersize 
bearing. If the journal will not clean up 


TO REMOVE 
STOCK FROM 
BOTTOM OF SEAT, 
USE 607 WHEEL 


TO REMOVE STOCK 
FROM TOP OF SEAT, 
USE 30% WHEEL 


<S 


VALVE SEAT 


1 1 WIDTH 
Eg ING 1 А2897-В 


FIG. 24 Refacing Valve Seat 
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FIG. 25 Checking Valve Seat 
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FIG. 26 Critical Valve Dimensions 


to maximum undersize bearing 
available, replace the crankshaft. 

Always reproduce the same journal 
shoulder radius that existed originally. 
Too small a radius will result in fatigue 
failure of the crankshaft. Too large a 
radius will result in bearing failure due 
to radius ride of the bearing. 

After refinishing the journals, 
chamfer the oil holes; then polish the 
journal with a No. 320 grit polishing 


cloth and engine oil. Crocus cloth may 
also be used as a polishing agent. 


FITTING MAIN OR CONNECTING 
ROD BEARINGS WITH 
PLASTIGAGE 


1. Clean crankshaft journals. Inspect 
journals and thrust faces (thrust 
bearing) for nicks, burrs or bearing 
pick-up that would cause premature 
bearing wear. When replacing 
standard bearings with new 
bearings, it is good practice to fit the 
bearing to minimum specified 
clearance. If the desired clearance 
cannot be obtained with a standard 
bearing, try one half of a 0.001 or 
0.002 inch undersize in combination 
with a standard bearing to obtain the 
proper clearance. 

2. If fitting a main bearing, position a 
Jack under counterweight adjoining 
bearing which is being checked. Do 
not place jack under front post of 
crankshaft. Support crankshaft with 
Jack so its weight will not compress 
Plastigage and provide an erroneous 
reading. 


3. Place a piece of Plastigage on 


bearing surface across full width of 
bearing cap and about 1/4 inch off 
center (Fig. 27). 


4. Install cap and torque bolts to 


specifications. Do not turn 
crankshaft while Plastigage is in 
place. 


5. Remove cap. Using Plastigage scale, 


check width of Plastigage at widest 
point to get minimum clearance. 
Check at narrowest point to get 
maximum clearance. Difference 
between readings is taper of 
journals. 


6. If clearance exceeds specified limits, 


try 0.001 or 0.002 inch undersize 
bearings in combination with the 


PLACE Plastigage FULL CHECK WIDTH OF 
WIDTH OF JOURNAL A Plastigage 


ABOUT М INCH Ç >” 


OFF CENTER \\ ©) 


— 


i 2 MEASURING 
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FIG. 27 Installing and Measuring 
Plastigage—Engine 
Installed 
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standard bearings. Bearing 
clearance must be within specified 
limits. If 0.002 undersize main 
bearings are used on more than one 
journal, be sure they are all installed 
in cylinder block side of bearing. If 
standard and 0.002 inch undersize 
bearings do not bring clearance 
within desired limits, refinish 
crankshaft journal, then install 
undersize bearings. 

7. After bearing has been fitted, apply 
light coat of engine oil to journal and 
bearings. Install bearing cap. Torque 
cap bolts to specifications. 

8. Repeat procedures for remaining 
bearings that require replacement. 


PISTONS, PINS AND RINGS 


Fitting Pistons 
Pistons are available for service in 

standard sizes and the oversizes shown 

in Fig. 28. 

The standard size pistons are color 
coded red or blue, or have 0.003 O.S. 
stamped on the dome. Refer to the 
Specifications for standard size piston 
dimensions. 

Measure the cylinder bore and select 
the piston to assure the proper 
clearance. When the bore diameter is in 
the lower one third of the specified 
range, a red piston should be used. 
When the bore diameter is in the middle 
one third a blue piston should be used. 
When the bore diameter is in the upper 
one third, the 0.003 O.S. piston should 
be used. 

Measure the piston diameter to 
ensure that the specified clearance is 
obtained. It may be necessary 
periodically to use another piston 
(within the same grade size) that is 
either slightly larger, or smaller to 
achieve the specified clearance. 

If none can be fitted, refinish the 
cylinder to provide the proper clearance 
for the piston. 

When a piston has been fitted, mark 
it for assembly in the cylinder to which 
it was fitted. 

If the taper, out-of-round and piston 
to cylinder bore clearance conditions of 
the cylinder bore are within specified 
limits, new piston rings will give 
satisfactory service. If new rings are to 
be installed in a used cylinder that has 
not been refinished, remove the cylinder 
wall glaze (Refer to Cylinder Block, 
Refinishing Cylinder Walls). Be sure to 
clean the cylinder bore thoroughly. 

1. Calculate the size piston to be used 
by taking a cylinder bore check. 
Follow the procedures outlined 
under Cleaning and Inspection. 

2. Select the proper size piston to 
provide the desired clearance (refer 
to the specifications). Measure the 


GENERAL GASOLINE ENGINE SERVICE 


21-01-14 


| Piston Oversize (Inch) 


Engine 
Six 200, 240 and 300 


| 0.020, 0.030 and 0.040 


(2 V-8 302, 330, 360, 361, 390, 391, 401, 477 and 534 


FIG. 28 Oversize Service Pistons 


piston diameter in line with the 
centerline of the piston pin and at 90 
degrees to the piston pin axis. 

3. Make sure the piston and cylinder 
block are at room temperature (70 
degrees F).After any refinishing 
operation allow the cylinder bore to 
cool, and make sure the piston and 
bore are clean and dry before the 
piston fit is checked. 

1. Select the proper ring set for the size 
cylinder bore. 

2. Position the ring in the cylinder bore 
in which it is going to be used. 

3. Push the ring down into the bore 
area where normal ring wear is not 
encountered. 

4. Use the head of a piston to position 
the ring in the bore so that the ring 
is square with the cylinder wall. Use 
caution to avoid damage to the ring 
or cylinder bore. 

5. Measure the gap between the ends of 
the ring with a feeler gauge (Fig. 29). 
If the ring gap is less or greater than 
the specified limits, try another ring 
set. 

6. Check the ring side clearance of the 
compression rings with a feeler 
gauge inserted between the ring and 
its lower land (Fig. 30). The gauge 
should slide freely around the entire 
ring circumference without binding. 
Any wear that occurs will form a 
step at the inner portion of the lower 
land. If the lower lands have high 
steps, the piston should be replaced. 


FITTING PISTON PINS—330, 360, 
361, 390 AND 391 HD V-8 


The piston pin should be a light 
thumb press fit at normal temperature 
(70 degrees F). Standard piston pins are 
color coded green. Pins of 0.001 inch 
oversize (color coded blue) and 0.002 
inch oversize (color coded yellow) are 
available. 

Install the piston pin in the piston 
and rod. Install a new retainer at each 
end of the pin to hold it in place. Make 
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sure the retainers are properly seated in 
their grooves. 

If the pin hole in the piston must be 
reamed or honed, use precision honing 
equipment or an expansion-type, piloted 
reamer. Piston pin bores must not be 
reamed with hand-driven reamers. Use 
motor-driven reamers, but do not 
exceed the cutting speed (rpm) 
recommended by the reamer 
manufacturer. 

If a reamer is used, set the reamer 
to the size of the pin bore; then expand 
the reamer slightly and trail ream the 
pin bore. Take a light cut. Use a pilot 
sleeve of the nearest size to maintain 
alignment of the bores. 

Check the hole size, using the new 
piston pin. If the bore is small, expand 
the reamer slightly and make another 
cut. Repeat the procedure until the 
proper fit is obtained. Check the piston 
pin for fit in the respective rod or rod 
bushing. If necessary, ream or hone the 
rod bushing to fit the pin to 
specifications. 


FITTING PISTON PINS—ALL EXCEPT 
330, 360, 361, 390 AND 391 HD V-8 


On all engines except those above, 
install the piston pin, following the 
procedure under Piston Assembly in the 
applicable engine Part. 


VALVE ROCKER ARM AND/OR 
SHAFT ASSEMBLY 


Dress up minor surface defects on 
the rocker arm shaft and in the rocker 
arm bore with a hone (200, Six and 330, 
360, 361, 390 and 391 V-8 only). 

If the pad at the valve end of the 
rocker arm has a grooved radius, replace 
the rocker arm. Do not attempt to true 
this surface by grinding. 

Refer to Removal and Installation 
for the rocker arm stud replacement 
procedure. 
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PUSH RODS 


Following the procedures under 
Push Rod Inspection, check the push 
rods for straightness. 

If the runout exceeds the maximum 
limit at any point, discard the rod. Do 
not attempt to straighten push rods. 


CYLINDER BLOCK 


Refinishing Cylinder Walls 

Honing is recommended for 
refinishing cylinder walls only when the 
walls have minor scuffs or scratches, or 
for fitting pistons to the specified 
clearance. The grade of hone to be used 
is determined by the amount of metal to 
be removed. Follow the instructions of 
the hone manufacturer. If coarse stones 
are used to start the honing operation, 
leave enough material so that all hone 
marks can be removed with the finishing 
hone which is used to obtain the proper 
piston clearance. 

Cylinder walls that are severely 
marred and/or worn beyond the 
specified limits should be refinished. 
Before any cylinder is refinished, all 
main bearing caps must be in place and 
tightened to the proper torque so that 
the crankshaft bearing bores will not 
become distorted from the refinishing 
operation. 

Refinish only the cylinder or 
cylinders that require it. АШ pistons are 
the same weight, both standard and 
oversize; therefore, various sizes of 
pistons can be used without upsetting 
engine balance. 

Refinish the cylinder with the most 
wear first to determine the maximum 
oversize. If the cylinder will not clean 
up when refinished for the maximum 
oversize piston recommended, replace 
the block. 

Refinish the cylinder to within 
approximately 0.0015 inch of the 
required oversized diameter. This will 
allow enough stock for the final step of 
honing so that the correct surface finish 
and pattern are obtained. 

For the proper use of the refinishing 
equipment, follow the instructions of the 
manufacturer. Only experienced 
personnel should be allowed to perform 
this work. 

Use a  motor-driven, spring 
pressure-type hone at a speed of 300-500 
rpm. Hones of grit sizes 180-220 will 
normally provide the desired bore 
surface finish. When honing the 
cylinder bores, use a lubricant mixture 
of equal parts of kerosene and SAE No. 
20 MOTOR OIL. Operate the hone in 
such a way as to produce a cross-hatch 
finish on the cylinder bore. The cross- 
hatch pattern should be at an angle of 
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FIG. 29 Checking Piston Ring Gap 


FIG. 30 Checking Piston Ring Side 
Clearance 


approximately 30 degrees to the 
cylinder bore. After the final operation 
in either of the two refinishing methods 
described and prior to checking the 
piston fit, thoroughly clean and oil the 
cylinder walls. Mark the pistons to 
correspond to the cylinders in which 
they are to be installed. When the 
refinishing of all cylinders that require 
it has been completed and all pistons are 
fitted, thoroughly clean the entire block 
and oil the cylinder walls. 
Repairing Engine Castings Having 
Sand Holes or Being Porous 

Porosity or sand hole(s) which will 
cause oil seepage or leakage can occur 
with modern casting processes. À 
complete inspection of engine and 
transmission should be made. If the leak 
is attributed to the porous condition of 
the cylinder block or sand hole(s), 
repairs can be made with metallic plastic 
(Part No. C6AZ-19554-A). Do not 
repair cracks with this material. Repairs 
with this metallic plastic must be 
confined to those case iron engine 
component surfaces (Fig. 31) where the 
inner wall surface is not exposed to 
engine coolant pressure or oil pressure, 
for example: 
1. Cylinder block surfaces extending 

along the length of the block, 

upward from the oil pan rail to the 


cylinder water jacket but not 

including machined areas. 

2. Lower rear face of the cylinder 
block. 

3. Intake manifold casting. Repairs are 
not recommended to the intake 
manifold exhaust crossover section 
since temperature can exceed the 
recommended temperature limit of 
500 degrees F. 

4. Cylinder front cover on engines 
using cast iron material. 

5. Cylinder head, along the rocker arm 
cover gasket surface. 

The following procedures should be 
used to repair porous areas or sand holes 
in cast iron: 

1. Clean the surface to be repaired by 
grinding or rotary filling to a clean 
bright metal surface. Chamfer or 
undercut the hole or porosity to a 
greater depth than the rest of the 
cleaned surface. Solid metal must 
surround the hole. Openings larger 
than 1/4 inch should not be repaired 
using metallic plastic. Openings in 
excess of 1/4 inch can be drilled, 
tapped and plugged using common 
tools. Clean the repair area 
thoroughly. Metallic plastic will not 
stick to a dirty or oil surface. 

2. Mix the metallic plastic base and 
hardener as directed on the 
container. Stir thoroughly until 
uniform. 

3. Apply the repair mixture with a 
suitable clean tool (putty knife, 
wood spoon, etc.) forcing the epoxy 
into the hole or porosity. 

4. Allow the repair mixture to harden. 
This can be accomplished by two 
methods; heat cure with a 250 
degree watt lamp placed 10 inches 
from the repaired surface, or air dry 
for 10-12 hours at temperatures 
above 50 degrees F. 

5. Sand or grind the repaired area to 
blend with the general contour of the 
surrounding surface. 

6. Paint the surface to match the rest of 
the block. 


CLEANING AND INSPECTION 


The cleaning and inspection 
procedures are for a complete engine 
overhaul; therefore, for partial engine 
overhaul or parts replacement, follow 
the pertinent cleaning or inspection 
procedure. 


INTAKE MANIFOLD 


Cleaning 

Remove all gasket material from the 
machined surfaces of the manifold. 
Clean the manifold in a suitable solvent 
and dry it with compressed air. 
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Inspection 

Inspect the manifold for cracks, 
nicked gasket surfaces, or other damage 
that would make it unfit for further 
service. Replace all studs that are 
stripped or otherwise damaged. Remove 
all filings and foreign matter that may 
have entered the manifold as a result of 
repairs. 

On a 330, 360, 361 and 391 V-8 
check the baffle plate on the underside 
of the manifold; it should be securely 
fastened at all retaining points. 


EXHAUST MANIFOLDS 


Cleaning 

Remove all gasket material from the 
manifold(s). 
Inspection 

On the 240 six and 300 LD six 
engines, check the exhaust control valve 
for freedom from binding throughout 
the valve travel. If necessary, free the 
shaft with exhaust control valve solvent. 
If the solvent does not eliminate the 
binding condition, replace the 
component parts (Refer to Exhaust 
Control Valve Replacement—240 and 
300 LD Six). 

Inspect the manifold(s) for cracks, 
damaged gasket surfaces, or other 
defects that would make them unfit for 
further service. Inspect the cylinder 
head joining flanges of the exhaust 
manifold(s) for evidence of exhaust gas 
leaks. 


VALVE ROCKER ARM AND/OR 
SHAFT ASSEMBLY 


Cleaning 

Clean all the parts thoroughly. 
Make sure that all oil passages are open. 

On ball stud rocker arms, make sure 
the oil passage in the push rod end of the 
rocker arm is open. 

If necessary, remove the plugs from 
both ends of the rocker arm shaft to 
thoroughly clean the shaft passages. 
Inspection 

On rocker arm shaft assemblies, 
check the clearance between each rocker 
arm and the shaft by checking the ID of 
the rocker arm bore and the OD of the 
shaft. If the clearance between any 
rocker arm and the shaft exceeds 
specified limits, replace the shaft and/or 
the rocker arm. Inspect the shaft and the 
rocker arm bore for nicks, scratches, 
scores, or scuffs. 

Inspect the pad at the valve end of 
the rocker arms for indications of 
scuffing or abnormal wear. If the pad is 
grooved, replace the rocker arm. Do not 
attempt to true this surface by grinding. 

Check the rocker arm adjusting 
screws and the push rod end of the 
rocker arms for stripped or broken 
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FIG. 31 Туріса! Cast Iron Cylinder Block Areas Repairable with Metallic 


Plastic 


threads, and the ball end of the adjusting 
screw for nicks, scratches, or excessive 
wear. 

On the ball stud rocker arms, check 
the rocker arm and fulcrum seat for 
excessive wear, cracks, nicks or burrs. 
Check the rocker arm stud and nut for 
stripped or broken threads. 


VALVE ROCKER ARM COVERS 


Check the gasket surfaces for 
damage caused by over-torqued bolts. 
Straighten the surface as required to 
restore original flatness. 


PUSH RODS 


Cleaning 

On a 240 or 300 Six or 302 V-8 
engines, clean the push rods in a suitable 
solvent. Blow out the oil passage in the 
push rod with compressed air. 
Inspection 

Check the ends of the push rods for 
nicks, grooves, roughness or excessive 
wear. 

The push rods can be visually 
checked for straightness while they are 
installed in the engine by rotating them 
with the valve closed. They also can be 
checked with a dial indicator (Fig. 32). 


CYLINDER HEADS 


Cleaning 

With the valves installed to protect 
the valve seats, remove deposits from 
the combustion chambers and valve 
heads with a scraper and a wire brush. 
Be careful not to damage the cylinder 
head gasket surface. After the valves are 
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FIG. 32 Checking Push Rod Runout 
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FIG. 33 Checking Cylinder Head 
Flatness 


removed, clean the valve guide bores 
with a valve guide cleaning tool. Using 
cleaning solvent to remove dirt, grease 
and other deposits, clean all bolt holes; 
be sure the oil transfer passage is clean 
(V-8 engines). 

Remove all deposits from the valves 
with a fine wire brush or buffing wheel. 
Inspection 

Inspect the cylinder heads for cracks 
or excessively burned areas in the 
exhaust outlet ports. 
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Check the cylinder head for cracks 
and inspect the gasket surface for burrs 
and nicks. Replace the head if it is 
cracked. 

On a 300, 361 and 391 HD V-8 and 
401, 477 or 534 SD V-8 engine, check 
the valve seat inserts for excessive wear, 
cracks or looseness. 

The following inspection procedures 
are for a cylinder head that is to be 
completely overhauled. For individual 
repair operations, use only the pertinent 
inspection procedure. 

Cylinder Head Flatness 

When a cylinder head is removed 
because of gasket leaks, check the 
flatness of the cylinder head gasket 
surface (Fig. 33) for conformance to 
specifications. If necessary to refinish 
the cylinder head gasket surface, do not 
plane or grind off more than 0.010 inch 
from the original gasket surface. 

Valve Seat Runout 

Check the valve seat runout with an 
accurate gauge (Fig. 34). Follow the 
instructions of the gauge manufacturer. 
If the runout exceeds the wear limit, 
reface the valve and valve seat. 


Valve Seat Width 

Measure the valve seat width (Fig. 
25). Reface the valve seat(s) if the width 
is not within specifications. 

Valves 

The critical inspection points and 
tolerances of the valve are illustrated in 
Fig. 26. Refer to specifications for wear 
limits. 

Inspect the valve face and the edge 
of the valve head for pits, grooves or 
scores. Inspect the stem for a bent 
condition and the end of the stem for 
grooves or scores. Check the valve head 
for signs of burning or erosion, warpage 
and cracking. Minor pits, grooves, etc., 
may be removed. Discard severely 
damaged valves. 

Do not discard sodium-cooled 
valves (330, 361 and 391 HD V-8 or 401, 
471 or 534 SD V-8 exhaust valves) with 
other scrap metal in scrap bins. If a 
sodium-cooled valve is accidentally 
broken and the sodium exposed, it will 
react violently upon contact with water 
resulting in fire and explosion due to 
chemical action. Therefore, these valves 
should be handled with care and 
disposed of by being buried in the 
ground in an area not subjected to 
excavation. 

Inspect the valve springs, valve 
spring retainers, locks and sleeves and 
discard any visually damaged parts. 
Valve Face Runout 

Check the valve face runout. It 
should not exceed the specified wear 
limit. If the runout exceeds the wear 
limit, the valve should be replaced or 
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FIG. 34 Checking Valve Seat 
Runout 
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FIG. 35 Checking Valve Stem 
Clearance 
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FIG. 36 Checking Valve Spring 
Pressure 


refaced as outlined under Refacing 
Valves in this section. 
Valve Stem Clearance 

Check the valve stem to valve guide 
clearance of each valve in its respective 
valve guide with the tool shown in Fig. 
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35 or its equivalent. Use a flat end 
indicator point. 

Install the tool on the valve stem 
until it is fully seated, and tighten the 
knurled set screw firmly. Permit the 
valve to drop away from its seat until the 
tool contacts the upper surface of the 
valve guide. 

Position the dial indicator with its 
flat tip against the center portion of the 
tool's spherical section at approximately 
90 degrees to the valve stem axis. Move 
the tool back and forth in line with the 
indicator stem. Take a reading on the 
dial indicator without removing the tool 
from the valve guide upper surface. 
Divide the reading by two, the division 
factor for the tool. 

Valve Spring Pressure 

Check the valve spring for proper 
pressure (Fig. 36) at the specified spring 
lengths. Weak valve springs cause poor 
performance; therefore, if the pressure 
of any spring is lower than the wear 
limit, replace the spring. 

Valve Spring Squareness 

Check each spring for squareness 
using à steel square and a surface plate 
(Fig. 37). Stand the spring and square on 
end on the surface plate. Slide the spring 
up to the square. Rotate the spring 
slowly and observe the space between 
the top coil of the spring and square. If 
the spring is out of square more than 5/ 
64 inch, replace it. 

Follow the same procedure to check 
new valve springs before installation. 

Make certain the proper spring 
(color coded) is installed. 


HYDRAULIC VALVE LIFTERS 


The valve lifter assemblies should be 
kept in proper sequence so that they can 
be installed in their original position. 
Inspect and test each lifter separately so 
as not to intermix the internal parts. If 
any part of the lifter assembly needs 
replacing, replace the entire assembly. 
Cleaning 

Thoroughly clean all the parts in 
clean solvent and wipe them with a 
clean, lint-free cloth. 

Inspection 

Inspect the parts and discard the 
entre lifter assembly if any part shows 
pitting, scoring, galling or evidence of 
non-rotation. Replace the entire 
assembly if the plunger is not free in the 
body. The plunger should drop to the 
bottom of the body by its own weight 
when assembled dry. 

Assemble the lifter assembly and 
check for freeness of operation by 
pressing down on the push rod cup. The 
lifters can also be checked with a 
hydraulic tester to test the leak-down 
rate. Follow the instructions of the test 
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unit manufacturer or (һе procedure іп 
this Part. 


MECHANICAL TAPPETS 


Cleaning 

Thoroughly clean the tappets in 
clean solvent and wipe them with a 
clean, lint-free cloth. 
Inspection 

Inspect the tappets, and discard any 
that show signs of pitting, scoring ог 
galling. Replace any tappets that show 
evidence of non-rotation. 


CRANKSHAFT VIBRATION DAMPER 
AND SLEEVE 


Cleaning 

Clean the oil seal contact surface on 
the crankshaft damper or sleeve with 
solvent to remove any corrosion, sludge 
or varnish deposits. Excess deposits that 
are not readily removed with solvent 
may be removed with crocus cloth. Use 
crocus cloth to remove any sharp edges, 
burrs or other imperfections which 
might damage the oil seal during 
installation or cause premature seal 
wear. Do not use crocus cloth to the 
extent that the seal surface becomes 
polished. A finely polished surface may 
produce poor sealing or cause premature 
seal wear. 
Inspection 

Inspect the crankshaft damper or 
sleeve oil seal surface for nicks, sharp 
edges or burrs that might damage the oil 
seal during installation or cause 
premature seal wear. 


TIMING CHAIN AND SPROCKETS 


Cleaning 

Clean all parts in solvent and dry 
them with compressed air. 

Lubricate the timing chain with 
engine oil before installing it on the 
engine. 

Inspection 

Inspect the chain for broken links. 
Inspect the sprockets for cracks and 
worn or damaged teeth. Replace all the 
components of the timing chain and 
sprocket assembly, if any one item needs 
replacement. 

Inspect the fuel pump drive 
eccentric for scores, nicks and excessive 
wear. If the eccentric is scored, replace 
1t. 


TIMING GEARS 


Cleaning 

Clean the gears in solvent and dry 
them with compressed air. 
Inspection 

Inspect the gear teeth for scores, 
nicks, etc. Note the condition of the 
teeth contact pattern. If the teeth are 
scored, replace the gears. 
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FIG. 38 Crankshaft Journal 
Measurement 
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It is not necessary to replace the 
gears in sets. Replace the camshaft gear 
and check the backlash, runout, еіс., to 
determine if the crankshaft gear should 
be replaced. 


CAMSHAFT 


Cleaning and Inspection 

Clean the camshaft in solvent and 
wipe it dry. Inspect the camshaft lobes 
for scoring and signs of abnormal wear. 
Lobe wear characteristics may result in 
pitting in the general area of the lobe toe. 
This pitting is not detrimental to the 
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operation of the camshaft; therefore, the 
camshaft should not be replaced unless 
the camshaft lobe lift loss has exceeded 
0.005 inch. 

The lift of camshaft lobes can be 
checked with the camshaft installed in 
the engine or on centers. Refer to 
Camshaft Lobe Lift. 

Check the distributor drive gear for 
broken or chipped teeth. 

Check the fuel pump eccentric (if so 
equipped) for excessive wear. 


CRANKSHAFT 


Cleaning 

Handle the crankshaft with care to 
avoid possible fractures or damage to 
the finish surfaces. Clean the crankshaft 
with solvent, and blow out all oil 
passages with compressed air. 

On a 240 or 300 Six clean the oil seal 
contact surface at the rear of the 
crankshaft with solvent to remove any 
corrosion, sludge or varnish deposits. 
Excess deposits that are not readily 
removed with solvent may be removed 
with crocus cloth. Use crocus cloth to 
remove any sharp edges, burrs or other 
imperfections which might damage the 
oil seal during installation or cause 
premature seal wear. Do not use crocus 
cloth to the extent that the seal surfaces 
become polished. A finely polished 
surface may produce poor sealing or 
cause premature seal wear. 

Inspection 

Inspect the main and connecting rod 
journals for cracks, scratches, grooves 
or scores. 

Measure the diameter of each 
journal at least four places to determine 
out-of-round, taper or undersize 
condition (Fig. 38). 

On an engine used with a manual 
shift transmission, check the fit of the 
clutch pilot bushing in the bore of the 
crankshaft. The bushing is pressed into 
the crankshaft and should not be loose. 
Inspect the inner surface of the bushing 
for wear or a bell-mouth condition. 
Check the ID of the bushing (Fig. 39). 
Replace the bushing if it is damaged or 
the ID is not within specifications. 

Inspect the pilot bearing, when used, 
for roughness, evidence of overheating 
or loss of lubricant. Replace if any of 
these conditions are found. 

On the 240 and 300 Six engines, 
inspect the rear oil seal surface of the 
crankshaft for excessively deep grooves, 
nicks, burrs, porosity, or scratches 
which could damage the oil seal lip 
during installation. Remove all nicks 
and burrs and polish the chamfered edge 
and oil seal contact surface with crocus 
cloth. 
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FLYWHEEL-MANUAL-SHIFT 
TRANSMISSIONS 


Inspection 

Inspect the flywheel for cracks, heat 
checks, or other damage that would 
make it unfit for further service. 
Machine the friction surface of the 
flywheel if it is scored or worn. If it is 
necessary to remove more than 0.045 
inch of stock from the original 
thickness, replace the flywheel. 

Inspect the ring gear for worn, 
chipped, or cracked teeth. If the teeth 
are damaged, replace the ring gear. 

With the flywheel installed on the 
crankshaft, check the flywheel face 
runout, following the procedure in this 
Part. 


FLYWHEEL-AUTOMATIC 
TRANSMISSION 


Inspection 

Inspect the flywheel for cracks or 
other damage that would make it unfit 
for further service. Inspect the starter 
ring gear for worn, chipped or cracked 
teeth. If the teeth are damaged, replace 
the starter ring gear and flywheel 
assembly. 

With the flywheel installed on the 
crankshaft, check the gear face runout 
of the flywheel (Refer to Diagnosis and 
Testing for the proper procedure). 


CONNECTING RODS 


Cleaning 

Remove the bearings from the rod 
and cap. Identify the bearing if they are 
to be used again. Clean the connecting 
rod in solvent, including the rod bore 
and the back of the inserts. Do not use 
a caustic cleaning solution. Blow out all 
passages with compressed air. 
Inspection 

The connecting rods and related 
parts should be carefully inspected and 
checked for conformance to 
specifications. various forms of engine 
wear caused by these parts can be 
readily identified. 

А shiny surface on the pin boss side 
of the piston usually indicates that a 
connecting rod is bent or the piston pin 
hole is not in proper relation to the 
piston skirt and ring grooves. 
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FIG. 40 Cleaning Ring 
Grooves—Typical 
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FIG. 41 Typical Bearing Failures 


Abnormal connecting rod bearing 
wear can be caused by either a bent 
connecting rod, an improperly 
machined journal, or a tapered 
connecting rod bore. 

Twisted connecting rods will not 
create an easily identifiable wear 
pattern, but badly twisted rods will 
disturb the action of the entire piston, 
rings, and connecting rod assembly and 
may be the cause of excessive oil 
consumption. 

Inspect the connecting rods for signs 
of fractures and the bearing bores for 
out-of-round and taper. If the bore 
exceeds the maximum limit and/or if 
the rod is fractured, it should be 
replaced. 

On connecting rods that have a 
piston pin bushing, check the piston pin 
to connecting rod bushing clearance. 
Replace the connecting rod if the 
bushing is so worn that it cannot be 
reamed or honed for an oversize pin. 

On the 240 and 300 Six engines, 
check the ID of the connecting rod 
piston pin bore. Replace the connecting 
rod if the pin bore is not within 
specifications. Replace defective 
connecting rod nuts and bolts. 

After the connecting rods are 
assembled to the piston, check the rods 
for bend or twist on a suitable alignment 
fixture. Follow the instructions of the 
fixture manufacturer. If the bend and/ 
or twist exceeds specifications, the rod 
must be straightened or replaced. 


PISTONS, PINS AND RINGS 


Remove deposits from the piston 
surfaces. Clean gum or varnish from the 
piston skirt, piston pins and rings with 
solvent. Do not use a caustic cleaning 
solution or a wire brush to clean pistons. 

Clean the ring groove with a ring 
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groove cleaner (Fig. 40). Make sure the 
oil ring slots (or holes) are clean. 
Inspection 

Carefully inspect the pistons for 
fractures at the ring lands, skirts, and 
pin bosses, and for scuffed, rough, or 
scored skirts. If the lower inner portion 
of the ring grooves have high steps, 
replace the piston. The step will 
interfere with ring operation and cause 
excessive ring side clearance. 

Spongy, eroded areas near the edge 
of the piston top are usually caused by 
detonation or pre-ignition. A shiny 
surface on the thrust surface of the 
piston, offset from the centerline 
between the piston pin holes, can be 
caused by a bent connecting rod. 
Replace pistons that show signs of 
excessive wear, wavy ring lands or 
fractures, or damage from detonation or 
pre-ignition. 

Check the piston to cylinder bore 
clearance by measuring the piston and 
bore diameters: Refer to the 
specifications for the proper clearance. 
Refer to Cylinder Block Inspection for 
the bore measurement procedure. 
Measure the OD of the piston with 
micrometers at the centerline of the 
piston bore and at 90 degrees to the pin 
bore axis. Check the ring side clearance 
following the procedure under Fitting 
Piston Rings in this Section. 

Replace piston pins showing signs 
of fracture, etching or wear. Check the 
piston pin fit in the piston and rod. Refer 
to Pistons and Connecting Rods 
Assembly, in the pertinent engine 
Section. 

Check the OD of the piston pin and 
the ID of the pin bore in the piston. 
Replace any piston pin or piston that is 
not within specifications. 

Replace all rings that are scored 
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chipped or cracked. Check the end gap 
and side clearance. It is good practice to 
always install new rings when 
overhauling an engine. Rings should not 
be transferred from one piston to 
another regardless of mileage. 


MAIN AND CONNECTING ROD 
BEARING 


Cleaning 

Clean the bearing inserts and caps 
thoroughly in solvent, and dry them 
with compressed air. Do not scrape gum 
or varnish deposits from bearing shells. 
Inspection 

Inspect each bearing carefully. 
Bearings that have a scored, chipped, or 
worn surface should be replaced. 
Typical examples of bearings that 
should be replaced and the causes are 
shown in Fig. 41. The copper-lead 
bearing base may be visible through the 
bearing overlay. This does not mean 
that the bearing is worn. It is not 
necessary to replace the bearing if the 
bearing clearance is within 
recommended limits. Check the 
clearance of bearings that appear to be 
satisfactory with Plastigage. Fit new 
bearings following the recommended 
procedure in this Part. 


CYLINDER BLOCK 


Cleaning 

After any cylinder bore repair 
operation, such as honing or deglazing, 
clean the bore(s) with soap or detergent 
and water. Then, thoroughly rinse the 
bore(s) with clean water to remove the 
soap or detergent, and wipe the bore(s) 
dry with a clean, lint-free cloth. Finally, 
wipe the bore(s) with a clean cloth 
dipped in engine oil. If these procedures 
are not followed, rusting of the cylinder 
bore(s) may occur. 

If the engine is disassembled, 
thoroughly clean the block in solvent. 
Remove old gasket material from all 
machined surfaces. Remove all pipe 
plugs that seal oil passages; then clean 
out all the passages. Blow out all 
passages, bolt holes, etc., with 
compressed air. 

Make sure the threads in the 
cylinder head bolt holes are clean. Dirt 
in the threads may cause binding and 
result in a false torque reading. Use a 
tap to true-up threads and to remove any 
deposits. 

Inspection 
After the block has been thoroughly 
cleaned, check it for cracks. Minute 
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FIG. 43 Checking Outer Race-to- 
Housing Clearance 
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FIG. 44 Checking Rotor End Play 


cracks not visible to the naked eye may 
be detected by coating the suspected 
area with a mixture of 25 percent 
kerosene and 75 percent light engine oil. 
Wipe the part dry and immediately 
apply a coating of zinc oxide dissolved in 
wood alcohol. If cracks are present, the 
coating will become discolored at the 
cracked area. Replace the block if it is 
cracked. 

Check all machined gasket surfaces 
for burrs, nicks, scratches and scores. 
Remove minor imperfections with an oil 
stone. Check the cylinder block for 
flatness of the cylinder head gasket 
surface following the procedure and 
specifications recommended for the 
cylinder head. The cylinder block can be 
machined to bring the cylinder head 
gasket surface within the flatness 
specifications, but not to exceed 0.010 
inch stock removal from the original 
gasket surface. 

Replace all expansion-type plugs 
that show evidence of leakage. 

Inspect the cylinder walls for 
scoring, roughness, or other signs of 
wear. Check the cylinder bore for out- 
of-round and taper. Measure the bore 
with an accurate bore gauge following 
the instructions of the manufacturer. 
Measure the diameter of each cylinder 
bore at the top, middle and bottom with 
the gauge placed at right angles and 
parallel to the centerline of the engine 
(Fig. 42). Use only the measurements 
obtained at 90 degrees to the engine 
centerline when calculating the piston to 
cylinder bore clearance. 

Refinish cylinders that are deeply 
scored and/or when out-of-round and/ 
or taper exceed the wear limits. 

If the cylinder walls have minor 
surface damage, but the out-of-round 
and taper are within limits, it may be 
possible to remove such damage by 
honing the cylinder walls and installing 
new service piston rings providing the 
piston clearance is within specified 
limits. 

To remove the cylinder wall glaze 
or to refinish a cylinder bore, follow the 
honing procedure described under 
Cylinder Block-Refinishing Cylinder 
Walls. 


OIL PAN 
Cleaning 

Scrape any dirt or metal particles 
from the inside of the pan. Scrape all old 


gasket material from the gasket surface. 
Wash the pan in a solvent and dry it 
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thoroughly. Ве sure all foreign particles 
are removed from below (һе Ба е plate. 
Inspection 

Check the pan for cracks, holes, 
damaged drain plug threads, and a loose 
baffle. Check the gasket surface for 
damage caused by over-torqued bolts. 
Straighten the surface as required to 
restore original flatness. 

Replace the pan if repairs cannot be 
made. 


OIL COOLER-—401, 477 AND 534 V-8 


Cleaning 

Clean the oil cooler as soon as 
possible after removing it from the 
engine, or soak it in cleaning solvent 
until ready to clean. This will prevent 
hardening and drying of accumulated 
foreign material. 

Immerse the oil cooler in a 
commercial cleaning solvent and clean 
the outside of the plates with a stiff 
bristle brush. 

Pressure circulate a standard 
commercial solvent (at a pressure of 
approximately 20 psi) through the oil 
passages of the cooler in the reverse 
direction of normal flow. Normal flow is 
from the bottom hole (inlet) to the top 
hole (outlet). If a circulating pump is not 
available, soak the cooler in solvent for 
a few minutes and force the solvent 
through the oil passages with a plunger 
or piston-type hand pump. If the oil 
passages are severely clogged, use an 
Oakite or alkaline solution. After 
cleaning, pressure flush the cooler with 
clean hot water. 


GENERAL GASOLINE ENGINE SERVICE 


Thoroughly clean the passages in the 
cover and clean the relief valve 
assembly. Removegasket sealer from the 
cover, oil cooler, and block. 

Inspection 

The cooler should be checked for 
leaks under a pressure equivalent to the 
maximum engine oil pressure. 


OIL PUMP 


Cleaning 

Wash all parts in a solvent and dry 
them thoroughly with compressed air. 
Use a brush to clean the inside of the 
pump housing and the pressure relief 
valve chamber. Be sure all dirt and 
metal particles are removed. 

Inspection 

Refer to the specifications for 
clearances and wear limits. 

Check the inside of the pump 
housing and the outer race and rotor for 
damage or excessive wear or scoring. 

Check the mating surface of the 
pump cover for wear. If the cover 
mating surface is worn, scored or 
grooved, replace the cover. 

Measure the outer race to housing 
clearance (Fig. 43). 

With the rotor assembly installed in 
the housing, place a straight edge over 
the rotor assembly and the housing. 
measure the clearance (rotor end play) 
between the straight edge and the rotor 
and outer race (Fig. 44). 

The outer race, shaft and rotor are 
replaceable only as an assembly. 

Check the drive shaft to housing 
bearing clearance by measuring the OD 
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of the shaft and the ID of the housing 
bearing. 

Inspect the relief valve spring for a 
collapsed or worn condition. Check the 
relief valve spring tension. If the spring 
tension is not within specifications and/ 
or the spring is worn or damaged, 
replace the spring. 

Check the relief valve piston for 
scores and free operation in the bore. 


CRANKCASE VENTILATION SYSTEM 


Refer to the 1973 Truck 
Maintenance and Lubrication Manual 
for the correct mileage interval for 
maintenance. 

Do not attempt to clean the 
crankcase ventilation regulator valve; 
replace it at the recommended 
maintenance interval. 

The oil filler tube breather cap, 
located on the valve rocker arm cover 
should be cleaned at the proper mileage 
interval. Remove the cap and wash it in 
a low-volatility, petroleum base solvent. 
Shake the cap dry and install it. Do not 
dry with compressed air as air pressure 
may damage the filter element. 

Clean the crankcase ventilation 
system connection(s) on the carburetor 
spacer or intake manifold by probing the 
inlet nipple with a flexible wire or bottle 
brush. 

Clean the rubber hoses with a low- 
volatility, petroleum-base solvent and 
dry with compressed air. 
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SPECIAL SERVICE TOOLS 


shes Е Е-Е APPLICATION IN ENGINE SIZE 
SET Tanna 
200,240, 330 MD, 330, 401, 477, 
Description Ford Tool No. Former No. 300 302 360, 390 361, 391 H.D. and 534 
[3 Engine Lifting Bracket — Use with T53L-300-A T58P-6000-A 6000-BD RR ете) 5588. 
Engine Lifting Hook T60K-6000-A X 
Engine Lifting Cradle 65E-6000-B X — 
Engine Support Bar 65E-6000-J X 
[Engine Lifting Sling T TOOL-6000-BE — 
Adapter Mount — To fit K. R. Wilson T64L-6001-B T52T-6005-CJO т 
1009 or Manzel 6001-TES or T52T-6005-KJD X X X 
54L-6001-C TOOL-6001-F BA es 
Ridge Reamer T64L-6011-EA ^ 
Cylinder Front Cover Pilot T61K-6019-A 4222-M, 6059-D d. 
ТӨ4Т-8019-А Lie X 
T61P-6019-8 6059-F ( 2, 
Cylinder Head Holding Fixture T58P-6085-A 5085-M 
Valve Guide Reamer Kit T58P-6085-B 6085-H X 
T60K-6085-B 6085-AE X 
Piston Pin Remover and Replacer Press T65L-6135-C T60K-6135-B 2 ( 
Piston Pin Remover 52P-6135-DAD к) X 
Piston Ring Compressor Т001-6149-Е ^ 
Camshaft Bearing Remover or Replacer 56-6250-A X zd 
Camshaft Bearing Remover and Replacer Adapters T85L-6250-A T52L-6261-CEE = K X X 
Camshaft Rear Bearing Bore Plug Installer T58P-6266-A = X 
Cylinder Head Core Plug, Cylinder Block Core Plug T52L-6266-BGD | 6266-8 Sip 
and Camshaft Bearing Bore Plug Replacer 
| Camshaft Rear Bearing Bore Plug Installer 52T-6266-CJD = Ji X | 
Crankshaft Sprocket and Crankshaft Damper T52L-6306-AEE 3355-D 
E Replacer 6306-AC Jen 
Crankshaft Gear Remover 58T-6306-A ES X 
| Crankshaft Damper Replacer T64T-6306-A X X X X el 
Crankshaft Damper Replacer — Use with T64T-6306-A | 65L-6306-A X 
Crankshaft Gear Installer T52L-6306-AEE X | X 
Crankshaft Damper Remover Adapter Screw T64T-6316-A X jl X 
Use with T58P-6316-B 1 
BST iaft Damper Remover T58P-6316-8 Ў x š 
Upper Main Bearing Insert Remover and Replacer 00L-6331 6331 =| X X 
er Main Bearing Insert Remover and Replacer 001-6331-Е 6331-E a X = 
Crankshaft Pulley Spacer Remover 56P-6362-A 
Hydraulic Tappet Clip Replacer TOOL-6500-C | 65000 X zi X 
Impact Hammer | 7507-1004 X ПЕЕ x | 
Impact Slide Hammer (Replaces OTC-927) 591-100-В X X X 
Puller Attachment — Use with T50T-100-A or 58L-101-A 0ТС-927 X X x 
T59L-100-8 |= 
| Handle Adapter 53L-200-A X X X 
e Lifting Sling T53L-300-A 6000-BA X x X X 
Chassis — Valve Spring Compressor K-D915 Jj? X 
at Puller (1) TOOL-OTC-943 X i= | 
Differential Backlash and Runout Gauge, with OOL-4201-C 4201-C X Ж r x ye 
Jniversal Bracket Dial Indicator and Bracket — 
Includes Indicator TOOL-6565 | Ie 
©) Jsed on 300 CID engines only B 300 MD only 
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SPECIAL SERVICE TOOLS (Continued) 


Solid Tappet Remover 


Valve Stem Clearance Checking Tool 


Rocker Arm Stud Kit 


APPLICATION IN ENGINE SIZE 


330 MD, 330, 
361, 391 H.D. 


401, 477, 
and 534 


Valve Spring Compressor 


200,240 
Description Ford Tool No. Former No. 300 302 360, 390 
Hydraulic Tappet Leakdown Tester OOL-6500-E 6500-E X X 
Hydraulic Tappet Plunger Remover and Replacer OOL-6500-F 6500-F X X 
527550000 | 65000 
Valve Stem Clearance Checking Tool T65T-8505-H 6505-E 
Valve Stem Clearance Checking Tool OOL-6505-F 6505-F 


Crankshaft Rear Oil Seal Forming Tool 


00L-6505-G 6505-6 
Crankshalt Damper Remover T64T-6512-A 
Valve Spring and Rocker Arm Compressor 001-6513.) 6513.) X 
Valve and Clutch Spring Tester 001-6513-00 6513-00 x X X 
Air Adapter and Hose-Valve Holdup 00L-6513-ABA | 6513-AB X X 
62F-6A527-B 6527-A,B X X 
Cam Lift and Push Rod Stroke Dial Indicator — 001-6565 6565 X X X 
1 inch range (Part of Т001-4201-С) 
T62F-6565-A 6513-HH X X 
Cup Shaped Adapter to TOOL-6565 TOOL 0565-AB | 6565-АВ x X X | 
Cylinder Front Cover 011 Seal Installer T58T-6700-A B 
Cylinder Block Front Cover Oil Seal Replacer | T58P-6700-8 6700-В X X X 3l x(D 
Adapter — Use With T53L-200-A 
Cylinder Front Cover Oil Seal Installer 64T-6700-8 ІШ X | жэ! 


T58P-6701-A 6701-C 


x 


Clutch Disc Alignment Pilot 


@ Used on 330 MD Only 


Crankshaft Rear Oil Seal Forming Tool Т60К-6701-А 6701-Е 

Crankshaft Rear Oil Seal Forming Tool | T65L-6701-A X 

Clutch Pilot Bearing Replacer T65L-7600-A X 

Clutch Pilot Bearing Replacer 001-7600-Н 7600-Н E X 


T00L-7563-E 
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PART 21-11 240 and 300 CID Six-Cylinder 


Engines 
COMPONENT INDEX COMPONENT INDEX 


ENGINE REAR SUPPORTS 

Removal and Installation ......... - Removal and Installation 
CAMSHAFT BEARING EXHAUST EMISSION CONTROL 
Removal and Installation ......... - SYSTEM 

CAMSHAFT REAR BEARING ШӨЛІНДЕ ERR TIE 
BORE PLUG FLYWHEEL 

Removal and Installation ......... Removal and Installation ......... 
CH PILOT BUSHING MAIN BEARING 

беа ал ПЕЙ 2222... Removal and Installation ......... 


NNECTING ROD BEARINGS MANIFOLDS-INTAKE AND EXHAUST 

d А Removal and Installation ......... 

Removal and Installation ......... Oll. FILTER 

CRANKCASE 1? s I 
| Removal and Installation ......... 
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OIL PAN 
Removal and Installation ......... 


OIL PUMP 
Disassembly and Assembly ........ 
Removal and Installation.......... 


PISTONS & CONNECTING RODS 
Disassembly and Assembly......... 
Removal and Installation .....---- 
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TIMING GEARS 

Removal and Installation ......... 
VALVE CLEARANCE ADJUSTMENT. 
VALVE LIFTER 
Disassembly and Assembly ........ 
Removal and Installation ......... 


VALVE ROCKER ARM 


COVER AND ROCKER ARM 
Removal and Installation.......... 


VALVE SPRING, RETAINER 
AND STEM SEAL 
Removal and Installation ......... 
WATER PUMP 
Removal and Installation ......... 
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Removal and Installation ........ 
CRANK 
Removal and Installation ......... 
CRANKSHAFT R 
Removal and Installation ......... 
CYLINDER ASSE 
Disassembly and Assembly ....... 
CYLINDER BLOCK 

Disassembly and Assembly ....... 
CYLINDER FRONT COVER AND 
OIL SEAL 
Removal and Installation ........ 
CYLINDER HEAD 

Disassembly and Assembly ....... 
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ENGINE 
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DESCRIPTION 


ENGINE 


The 240 Six, 300 LD Six and 300 
HD Six Engines (Fig. 1), have a 
displacement of 240 or 300 cubic inches. 
The compression ratios are as follows: 
240 Six-8.5:1, 300 LD and HD Six-8.4:1. 
The rating plate identification symbol 
for the 240 Six engine is A. The symbol 
for the 300 LD and HD Six is B. 

An engine identification tag is 
attached to the engine (refer to Part 21- 
01). 


EXHAUST EMISSION CONTROL 
SYSTEM 


The 1973 engines incorporate an 
IMCO (improved combustion) exhaust 
emission control system. 

The IMCO exhaust emission control 
system controls engine combustion at a 
level to reduce contaminants normally 
emitted through the exhaust system. 
This is accomplished by using specially 
calibrated carburetors and distributors. 
The EGR (Exhaust Gas Recirculation А2776 
System) 15 covered іп Volume УІ of this FIG. 1 
manual. 


3⁄4 Front View of Engine 


CRANKCASE VENTILATION 
SYSTEM 


Ventilating air enters the crankcase 
through the oil filler (breather) cap at 
the rear of the valve rocker arm cover 
(Fig. 2). The oil filler сар is sealed to 
prevent air entrance, but the top of the 
filler cap is connected to the engine air 
cleaner by a hose to admit clean air to 
the crankcase. If the system becomes 
restricted, a backflow condition will 
occur, thereby venting the crankcase 
gases into the air cleaner and induction 
air system. 

The amount of regulator valve 
opening or restriction is governed by 
intake manifold vacuum pressure (Fig. x 
3). 


t=. 


FIG. 2 Typical Position Closed-Type Crankcase Ventilation System 
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FIG. З Positive Closed-Type 
Crankcase Ventilation 
Regulator Valve 
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ADJUSTMENTS 


VALVE CLEARANCE 


There are two procedures for 
adjusting the valve clearance on the 240 
and 300 Six engines. Both procedures 
are included in the following 
paragraphs, but the first procedure is 
normally used. 


PREFERRED PROCEDURE 


1. Install an auxiliary starter switch. 
Crank the engine with the ignition 
switch OFF. 

2. Make two chalk marks on the 
crankshaft damper (Fig. 4). Space 
the marks approximately 120 
degrees apart so that, with the 
timing mark, the damper is divided 
into three equal parts (120 degrees is 
1/3 of the distance around the 
damper circumference). 

3. Rotate the crankshaft until No. 1 
piston is on TDC at the end of the 
compression stroke. Check the 
breakaway torque (torque required 
to turn nut in a counterclockwise 
direction) of each stud nut. Replace 
the stud nut if the breakaway torque 
does not meet specifications. If, after 
replacing the stud nut, the 
breakaway torque still is not within 
specifications, replace the stud. 

4. With No. 1 piston on TDC at the 
end of the compression stroke, 
adjust the intake and exhaust valve 
clearance for No. 1 cylinder. Loosen 
the rocker arm stud nut until there 
is end clearance in the push rod, 
then tighten the nut to just remove 
all the push rod to rocker arm 
clearance. This may be determined 
by rotating and/or moving the push 
rod with the fingers as the stud nut 
is tightened (Fig. 5). When the push 


rod to rocker arm clearance has been 
eliminated, tighten the stud nut an 
additional 1 turn to place the 
hydraulic lifter plunger in the 
desired operating range. 

5. Repeat this procedure for the 
remaining set of valves, turning the 
crankshaft with an auxiliary starter 
switch, 1/3 turn at a time, in the 
direction of rotation, while adjusting 
the valves in the firing order 
sequence, 1-5-3-6-2-4, 

This procedure requires two 
complete turns of the crankshaft. 

6. Operate the engine and check for 
rough engine idle or a noisy lifter(s). 
Valve clearance set too tight will 
cause rough idle and valve clearance 
set too loose will cause a noisy 
lifter(s). If it has been determined 
that these conditions are caused by 
improper valve clearance, readjust 
the affected valve(s). 


ALTERNATE PROCEDURE 


1. Follow steps 1, 2 and 3 in the 
Preferred Procedure. 

2. Position the piston(s) on TDC after 
the compression stroke (See Step 2 
above). Apply pressure to slowly 
bleed down the valve lifter until the 
plunger is completely bottomed 
(Fig. 6). While holding the valve 
lifter in the fully collapsed position, 
check the available clearance 
between the rocker arm and valve 
stem tip. If the clearance is not 
within specifications, rotate the 
rocker arm stud nut clockwise to 
decrease the clearance and 
counterclockwise to increase the 
clearance. Normally one turn of the 
rocker arm stud nut will vary the 
clearance by 0.066 inch. 


STEP 1-SET NO. 1 PISTON ON T.D.C. AT END OF 
COMPRESSION STROKE ADJUST NO. 1 
INTAKE AND EXHAUST 


STEP 4- ADJUST HO. 6 INTAKE AND EXHAUST 


STEP 2- STEP 3- 
ADJUST HO. 5 ADJUST NO. 3 
INTAKE AND INTAKE AND 

EXHAUST EXHAUST 

STEP 5- STEP 6- 
ADJUST HO. 2 ADJUST NO. 4 
INTAKE AND INTAKE AND 

EXHAUST EXHAUST 
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FIG. 4 240 and 300 Six Valve 
Clearance 
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FIG. 5 Valve Clearance Adjustment 
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FIG. 6 Valve Clearance Check 
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REMOVAL AND INSTALLATION 


When installing nuts or bolts that 
must be torqued, oil the threads with 
light weight engine oil. Do not oil 
threads that require oil-resistant or 
water-resistant sealer, 

Refer to Part 21-01 for Repair and 
Cleaning and Inspection procedures 


ENGINE ASSEMBLY 


ALL EXCEPT ECONOLINE 


The engine removal and installation 
procedures are for the engine only 
without the transmission attached. 
Removal 
1. Drain the cooling system and the 

crankcase. Remove the hood or tilt 

the cab. Remove the air cleaner. On 
the C-Series, remove the oil filler 
tube. 

2. Disconnect the battery positive 
cable. Disconnect the heater hose 
from the water pump and coolant 
outlet housing. Disconnect the 
flexible fuel line from the fuel pump. 

3. Remove the radiator following the 
procedures in Group 27. 

4. Remove the cooling fan, water 
pump pulley and fan drive belt. 

5. Disconnect the accelerator cable and 
the choke cable at the carburetor. 
Remove the cable retracting spring. 
On a vehicle with power brakes, 

disconnect the vacuum line at the intake 

manifold. 

On a vehicle with an automatic 
transmission, disconnect the 
transmission kickdown rod at the 
bellcrank assembly. 

6. Disconnect the exhaust manifold 
from the muffler inlet pipe. 


Disconnect the body ground strap 
and the battery ground cable at the 
engine. 

7. Disconnect the engine wiring 
harness at the ignition coil, coolant 
temperature sending unit and oil 
pressure sending unit. Position the 
harness out of the way. 

8. Remove the alternator mounting 
bolts and position the alternator out 
of the way, leaving the wires 
attached. 

On a vehicle with power steering, 
remove the power steering pump from 
the mounting brackets and position it 
right side up and to one side, leaving the 
lines attached. If equipped with an air 
compressor, bleed the air system and 
disconnect the two air pressure lines at 
the compressor. 

9. Raise the vehicle. Remove the 
starter (and the automatic 
transmission fluid filler tube 
bracket). Remove the engine rear 
plate upper right bolt. 

On a vehicle with a manual-shift 
transmission, remove all the flywheel 
housing lower attaching bolts. 
Disconnect the clutch retracting spring. 

On a vehicle with an automatic 
transmission, remove the converter 
housing access cover assembly. Remove 
the flywheel to converter nuts and 
secure the converter assembly in the 
housing. Remove the transmission oil 
cooler lines from the retaining clip at the 
engine. Remove the converter housing 
to engine lower attaching bolts. 

10. On the F-100 and F-250, remove the 
insulator to intermediate support 
bracket nut from each engine front 
support. On other vehicles, remove 


the engine from support insulator 

bolt. 

11. Lower the vehicle and position a 
transmission jack under the 
transmission to support it. Remove 
the remaining flywheel or converter 
housing to engine bolts. 

12. Attach the engine lifting sling. Raise 
the engine slightly and carefully pull 
it from the transmission. Lift the 
engine out of the chassis. 

Installation 

1. Place a new gasket оп the muffler 
inlet pipe. 

2. Lower the engine carefully into the 
chassis. Make sure the dowels in the 
block engage the holes in the 
flywheel or converter housing. 

On a vehicle with an automatic 
transmission, start the converter pilot 
into the crankshaft. Remove the retainer 
securing the converter in the housing. 

On a vehicle with a manual-shift 
transmission, start the transmission 
input shaft into the clutch disc. It may 
be necessary to adjust the position of the 
transmission with relation to the engine 
if the transmission input shaft will not 
enter the clutch disc. If the engine hangs 
up after the shaft enters, turn the 
crankshaft slowly (with the 
transmission in gear) until the shaft 
splines mesh with the clutch disc splines. 
3. Install the converter or flywheel 

housing upper attaching bolts. 

Remove the jack supporting the 

transmission. 

4. Lower the engine until it rests on the 
engine support(s) and remove the 
lifting sling. 

5. On the F-100 and F-250, install the 
engine left and right support 
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insulator to intermediate support 

bracket attaching nuts. Torque the 

nuts to specification. Install the 
front support bolt and nut on other 
vehicles. Torque to specification. 

Install the automatic transmission 

oil cooler lines bracket. 

6. Install the remaining converter or 
flywheel housing attaching bolts. 
Connect the clutch return spring. 

7. Install the starter and connect the 
starter cable. Attach the automatic 
transmission fluid filler tube bracket 
(f so equipped). 

On a vehicle with an automatic 
transmission, install the transmission oil 
cooler lines in the bracket at the cylinder 
block. 

8. Install the exhaust manifold to 
muffler inlet pipe lock washers and 
nuts. Torque the nuts to 
specifications. 

9. Connect the engine ground strap 
and the battery ground cable. 

10. On a vehicle with an automatic 
transmission, connect the kickdown 
rod to the bellcrank assembly on the 
intake manifold. 

Connect the accelerator linkage to 
the carburetor and install the retracting 
spring. Connect the choke cable to the 
carburetor and hand throttle if so 
equipped. 

On a vehicle with power brakes, 
connect the brake vacuum line to the 
intake manifold. Install the oil filler tube 
on the C-Series. 

11. Connect the coil primary wire, oil 
pressure and coolant temperature 
sending unit wires, flexible fuel line, 
heater hoses and the battery positive 
cable. 

12. Install the alternator on the 
mounting bracket. 

On a vehicle with power steering, 
install the power steering pump on the 
mounting brackets. 

13. Install the water pump pulley, 
spacer, cooling fan and drive belt. 
Torque the fan bolts to 
specifications. 

Adjust all drive belt tension to 
specifications. Tighten the alternator, 
power steering pump and air 
compressor mounting bolts. 

14. Install the radiator. Connect the 
radiator lower hose to the water 
pump and the radiator upper hose to 
the coolant outlet housing. Connect 
the air compressor lines. 

On a vehicle with an automatic 
transmission, connect the oil cooler 
lines. 

15. Install and adjust the hood. 

16. Fill and bleed the cooling system. 
Fill the crankcase. Operate the 
engine at fast idle and check all hose 
connections and gaskets for leaks. 
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17. Adjust the carburetor idle speed and 
mixture. 

On a vehicle with standard 
transmission, adjust the clutch pedal 
free travel. 

On a vehicle with an automatic 
transmission, adjust the transmission 
control linkage. Check the fluid level 
and add as required to bring it to the 
proper level. 

18. Install the air cleaner. 


ECONOLINE 


Removal 

1. Disconnect the battery. Drain the 
cooling system. 

2. Remove the engine cover. Remove 
the right hand seat. 

3. Remove the hood lock support 
bracket. Remove the right and left 
headlight doors and remove the 
grille. 

4. Remove the radiator upper and 
lower hoses and the transmission oil 
cooler lines if so equipped. 

5. Remove the battery deflector. 
Remove the radiator. 

6. Disconnect the heater hoses at the 
engine and position out of the way. 
Disconnect the engine wire harness 
and position out of the way (temp, 
oil, coil). Disconnect the wires at the 
starter solenoid, neutral switch and 
back-up lights. 

7. Remove the engine oil dipstick. 
Remove the oil filler tube. 
Disconnect the hoses at the rocker 
arm cover and air filter and remove 
the assembly. 

8. Remove the air cleaner and brackets 
as an assembly. 

9. Disconnect the choke and 
accelerator cables at the carburetor. 

10. Disconnect the axuiliary heater hose 
at the front heater. Remove the 
hoses from the right side of the 
engine and position them out of the 
way. 

11. Disconnect the fuel line leading 
from the fuel pump to the carburetor 
at the fuel pump. Disconnect the 
wires at the alternator. Remove the 
alternator from the mounting 
brackets and position out of the way. 

12. Discon: сі the ground wires from 
the cylinder block. Disconnect the 
muffler inlet pipe from the exhaust 
manifold. 

13. ff equipped with automatic 
transmission, remove the three 
convertor housing-to-cylinder block 
upper bolts. Disconnect the starter 
ground wire. 

14. Remove the automatic transmission 
vacuum line at the manifold if so 
equipped. 


15. Raise the vehicle on the hoist. Drain 
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the crankcase and remove the oil 
filter. 

16. Disconnect the starter cable and 
remove the starter motor. 

17. Position the engine support bar (Fig. 
8) to the chassis and engine and 
adjust. 


Tool - T65E -6000 -J \ 
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FIG. 8 Econoline Engine Support 
Bar 


18. For vehicles equipped with a manual 
transmission, disconnect and 
remove the driveshaft and install a 
plug in the transmission extension 
housing. Disconnect the 
speedometer cable and housing from 
the transmission and secure it. 
Remove the bolt and nut attaching 
the rear engine support to the 
crossmember. Raise the 
transmission slightly, remove the 
crossmember attaching bolts and 
remove the crossmember. Remove 
the clutch equalizer arm bracket 
bolts from the engine. Disconnect 
the retracting spring and position 
the assembly out of the way. 
Remove the transmission to clutch 
housing bolts and remove the 
transmission from the vehicle. 

19. For vehicles equipped with an 
automatic transmission, remove the 
adapter plate and inspection cover to 
convertor housing bolts. Remove 
the transmission dipstick tube-to- 
engine bolt. Remove the dipstick 
tube from the trans oil pan and drain 
the transmission. Remove the 
convertor to flex plate attaching 
nuts. Disconnect the oil cooler and 
vacuum lines at the transmission. 
Disconnect the driveshaft at the 
companion flange. Disconnect the 
speedometer cable and housing from 
the transmission. Disconnect the 
shift rod at the transmission lever. 
Position a jack to the transmission 
and raise the transmission slightly. 
Remove the nuts and bolts attaching 
the rear engine mount bracket to the 
crossmember. Remove the 
crossmember to side support bolts 
and nuts and remove the 
crossmember. Secure the 
transmission to the jack with safety 
chain. Remove the remaining 
transmission to cylinder block bolts. 
Remove the transmission from the 
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20. 


engine, lower on the jack and roll 
from under the vehicle. 

Remove the engine front support 
insulator attaching nuts. Remove 
the bellcrank bolt from the side of 
the cylinder block and position out 
of the way. 


21. Lower the vehicle on the hoist. 


23. 


22. Remove the fan, spacer and water 


pump pulley. Position the engine 
lifting hook to the engine and raise 
the engine and remove it from the 
vehicle. 

Remove the clutch housing from the 
engine if so equipped. 


Installation 


l. 


2; 


If so equipped, replace the clutch 
housing on the engine. 

Raise the engine and position into 
vehicle, allowing the engine to rest 
on the engine front supports and the 
engine support tool (Fig. 8). 

Raise the vehicle on the hoist. 

For vehicles equipped with a manual 
transmission, raise the transmission, 
position to the clutch housing and 
install the attaching bolts. Torque 
the bolts to specifications. Raise the 
transmission, position the 
crossmember to the chassis and rear 
support and install the attaching 
bolts. Torque to specifications. 
Remove the jack. Remove the 
engine support tool. Connect the 
shift linkage at the transmission 
levers. Connect the speedometer 
cable and housing. Install and 
connect the drive shaft. Torque the 
bolts to specifications. 

Install the engine front support 
insulator attaching bolts and torque 
to specifications. 

Install the transmission bellcrank 
and torque the bolt in the cylinder 
block. 

For automatic transmission 
equipped vehicles, position the 
transmission assembly to the 
cylinder block and install the 
attaching bolts. Torque to 
specifications. Position the 
crossmember to the rear mount 
bracket and frame sidemembers. 
Install and torque the attaching 
bolts and nuts to specifications. 
Remove the safety chain from the 
transmission and remove the jack. 
Remove the engine support bar from 
the vehicle. Install the convertor to 
flex plate attaching nuts and torque 
to specifications. Connect the oil 
cooler and vacuum lines to the 
transmission. Install the 
transmission dipstick and tube in the 
oil pan. Install the dipstick tube and 
vacuum line bracket attaching bolt 
to the cylinder block. Torque to 
specifications. Connect the 
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21. 


22, 


23, 


24. 


25. 


26. 


driveshaft to the transmission 
companion flange. Connect the 
speedometer cable and housing to 
the transmission. Connect the shift 
rods to the transmission levers. 
Install the adapter plate and 
inspection cover attaching bolts to 
the convertor housing. Torque to 
specifications. 

Install the starter and torque the 
attaching bolts to specificaions. 
Connect the muffler inlet pipe at the 
exhaust manifold. 


. Position the clutch equalizer arm 


bracket to the transmission (if so 
equipped). Install and torque the 
attaching bolts to specifications. 
Connect the retracting spring. 
Lower the vehicle on the hoist. 
Install the remaining automatic 
transmission-to-cylinder block 
attaching bolts. Torque to 
specifications. 


. Install the ground wire and starter 


motor attaching bolt. Torque to 
specifications. Connect the starter 
cable at the starter motor. 


.Install the water pump pulley, 


spacer and fan assembly. Torque the 
bolts to specifications. 


. Position and install the alternator to 


its mounting brackets, install the 
drive belt and adjust the belt tension. 


. Connect the alternator wires and the 


back-up light and neutral switch 
leads. 


. Connect the alternator and battery 


ground wires to the cylinder block. 


. Connect the automatic transmission 


vacuum line to the manifold. 


. Connect the fuel line leading from 


the tank to pump at the fuel pump. 


. Connect the choke and accelerator 


cables to the carburetor. Install the 
dipstick tube in the oil pan. Install 
the tube attaching bolt in the 
cylinder head and torque to 
specifications. 

Connect the neutral and back-up 
switch wires. Position the engine 
wire harness and connect the wires 
(coil, oil, temp.). 

Connect the auxiliary heater hoses. 
Connect the oil filler tube to the 
rocker arm cover and install the 
retaining clamp. Position the filler 
tube bracket to the dash panel and 
install the attaching screws. 

Install the radiator and battery 
deflector. 

Connect the radiator upper and 
lower hoses and the oil cooler lines 
(if so equipped). 

Install the grille in the vehicle. 
Install the head light doors. Install 
the hood lock bracket. 

Fill the crankcase and cooling 
system. Fill the automatic 


27. 


28. 


transmission (if so equipped). 
Connect the battery cable. Start the 
engine and check for leaks. Adjust 
the carburetor idle speed and fuel 
mixture. If applicable, adjust the 
automatic transmission linkage. 
Install the air cleaner and brackets. 
Install the engine cover. Install the 
right front seat. Torque the bolts and 
nuts to specifications. 


ENGINE FRONT SUPPORTS 


The 240 and 300 CID engines are 


mounted on three engine mounts. 
Certain models have one front mount 
located at the front of the engine and 
two rear mounts located on each side of 
the clutch housing. The remaining 
models have two front mounts located 
on each side of the engine and one rear 
mount located on the transmission 
extension housing. 


The mounts and their applications 


are shown in Figures 9 thru 14. 


ECONOLINE 


Removal 


1. 
2. 


Raise the vehicle оп a hoist. 
Remove the front support insulator 
to crossmember nuts and washers 
from both insulators (Fig. 9). 
Place a transmission jack under the 
engine oil pan and position a wood 
block between the jack and oil pan. 
Raise the engine just enough to take 
the weight off the crossmember. 
Remove the insulator assembly to 
cylinder block bolts and remove the 
front support insulator(s). 


Installation 


1. 


M 


Install the insulator(s) on the 
cylinder block and torque the bolts 
to specifications. 

Lower the engine until the front 
support insulators engage the 
crossmember brackets. Remove the 
transmission jack. 

Install the front support insulator to 
crossmember nuts and washers. 
Torque the nuts to specifications. 
Lower the hoist. 


SINGLE FRONT MOUNT 


Removal 


1. 


Remove the bolt that retains the 
support bracket to the insulators and 
crossmember (Fig. 10). Remove the 
washer, lower insulator and spacer. 
Place a jack under the engine oil pan 
and position a wood block between 
the jack and oil pan. Raise the 
engine just enough to clear the upper 
insulator. Remove the upper 
insulator and insulator spacer (LN- 
600 only). 
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FIG. 9 Econoline Engine Supports 


Installation 

1. Install the upper insulator spacer 
(LN-600 only) and the upper 
insulator (Fig. 10). 

2. Position the spacer, lower insulator 
and washer. Install the attaching nut 
snugly. 

3. Lower the engine and remove the 
Jack and wood block. 

4. Torque the attaching nut to 
specifications. 


DOUBLE FRONT MOUNT 


The procedures given apply to either 

a right or left installation (Fig. 11). 

Removal 

1. Remove the mount to support 
bracket nut and lock washer. If only 
one mount is being removed, loosen 
the other mount. 

2. Using a jack and a wood block 
placed under the oil pan, raise the 
engine to allow just enough 
clearance for removal of the 
mount(s). 

3. Remove the mount(s) to engine bolts 
and lock washers. Remove the 
mount. 

Installation 

1. Position the mount on the engine. 
Install the mount-to-engine bolts 
and lock washers. Torque to 
specifications. 

2. Lower the engine carefully to make 
sure the mount stud and pin engage 
the support bracket mounting hole. 

3. Install the nut and lock washer on 
the mount stud. Torque the mount 
nut and bolts to specifications. 
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4. If only one mount was removed, 
tighten the other mount. 
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FIG. 11 Engine Double Front 


Support 


ENGINE REAR SUPPORTS 


SINGLE REAR MOUNT 


Removal 

1. Remove the attaching bolts, nut and 
washers (Fig. 12). 

2. Raise the transmission slightly to 
provide clearance and remove the 
insulator and insulator retainer. 


Installation 
1. Position the insulator and retainer 
(Fig. 12). 


The insulator cable is installed two 
ways. One application has the holes for 
the insulator-to-extension housing bolts 
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toward the front and is used on the F- 

100, 250 and 350. The other has the 

holes off center. It should be placed with 

the holes towards the front for the 240 

Six with a light duty 3-speed manual 

transmission only. It should be placed 

with the holes towards the rear for the 

240 and 300 LD Six with any 

transmission other than the light duty. 
Install the insulator-to-extension 

housing, lock washers and bolts. 

2. Lower the transmission and install 
the insulator-to-frame crossmember 
bolt. Torque the nut and bolts to 
specifications. 


DOUBLE REAR MOUNT 


The procedures given apply to either 

a right or left installation. 

Removal 

l. Remove the bolt and/or nut 
attaching the rear support insulator 
(Figs. 13 and 14). The P-Series 
trucks have a self-locking bolt. 
Remove the lower insulator and 
spacer. If only one insulator is being 
removed, loosen the other insulator 
bolt. 

2. Place a transmission jack under the 
transmission and raise to clear the 
upper insulator(s). Remove the 
upper insulator(s). 


Installation 
1. Position the upper insulator (Figs. 
13 and 14). 


2. Install the lower insulator and 
spacer on the bolt. Position the bolt 
from the bottom into the 
crossmember and snug the nut. 

3. Lower the engine and remove the 
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FIG. 13 Engine Double Rear Support 


jack. Torque the bolt to 
specifications. 


ECONOLINE 


Removal 

1. Raise the vehicle on a hoist. Place a 
transmission jack under the 
transmission and raise it slightly so 
the transmission weight is not 
supported by the rear support 
insulator. 

2. Remove the insulator to 
crossmember and transmission 
extension housing locknuts and 
bolts. 

3. Remove the rear support insulator. 

Installation 

l. Position the rear support insulator 
between the transmission extension 
housing and vehicle crossmember. 
Refer to Fig. 9 for the proper 
position of the support insulator. 

2. Install the support insulator 
attaching bolts and locknuts. 
Torque the locknuts to 
specifications. 

3. Lower the transmission and remove 
the transmission jack. Lower the 
vehicle. 


CRANKCASE VENTILATION 
SYSTEM 


Removal 
1. Remove the air cleaner. 
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FIG. 14 Engine Double Rear 
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2. Grasp the crankcase ventilation 
regulator valve and pull upwards to 
remove it from the rocker arm 
cover. 

3. Remove the regulator valve from the 
vent hose and remove the vent hose 
from the inlet tube in the intake 
manifold. 

4. Remove the inlet tube from the 
intake manifold. 

5. Remove the air inlet hose from the 
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oil fill сар апа carburetor air 
cleaner. 

Installation 

1. Install the inlet tube in the intake 
manifold. 

2. Instali the hose on the inlet tube іп 
the intake manifold. Install the 
regulator valve in the hose. 

3. Insert the regulator valve into the 
rocker arm cover mounting 
grommet. 

Connect the air inlet hose to the oil 
fill cap and carburetor air cleaner. 

4. Install the air cleaner. Operate the 
engine and check for leaks. 


VALVE ROCKER ARM COVER 
AND ROCKER ARM 


Removal 
l. Raise the engine compartment 
cover. 


2. Disconnect the inlet air hose at the 
oil fill cap. Remove the air cleaner. 

3. Disconnect the accelerator cable at 
the carburetor. Remove the cable 
retracting spring. Remove the 
accelerator cable bracket from the 
cylinder head and position the cable 
and bracket assembly out of the way. 

4. Remove the crankcase ventilation 
regulator valve from the valve 
rocker arm cover. Remove the cover 
bolts and remove the valve rocker 
arm cover. 

5. Remove the valve rocker arm stud 
nut, fulcrum seat and rocker arm. 
Inspect the rocker arm cover bolts 

for defective seals under the bolt heads 

and replace as necessary. If removal of 
the rocker arm stud is necessary, refer to 
the procedure under Cylinder Head 

Repairs in Pari 21-01. 

The valve rocker arm assembly is 

shown in Fig. 15. 


Installation 
1. Apply Lubriplate or equivalent to 
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FIG. 15 Valve Rocker Arm 
Assembly 
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the top of the valve stem and at the 
push rod guide in the cylinder head. 

2. Apply Lubriplate or equivalent to 
the rocker arm fulcrum seat and the 
fulcrum seat socket in the rocker 
arm. Install the valve rocker arm, 
fulerum seat and stud nut. Adjust 
the valve clearance following the 
procedure in this Section under 
Valve Clearance Adjustment. 

3. Clean the valve rocker arm cover 
and the cylinder head gasket surface. 
Place the new gasket in the cover 
making sure that the tabs of the 
gasket engage the notches provided 
in the cover. 

4. Install the cover on the cylinder 
head. Make sure the gasket seats 
evenly all around the head. Partially 
tighten the cover bolts in sequence, 
starting at the middle bolts. Then 
torque the bolts to specifications in 
the same sequence. 

5. Install the crankcase ventilation 
regulator vaive in the rocker arm 
cover. Install the accelerator cable 
bracket on the cylinder head and 
connect the cable to the carburetor. 

6. Connect the inlet air hose to the oil 
fill cap. 


MANIFOLDS 


Removal 

1. Remove the air cleaner. Disconnect 
the choke cable at the carburetor. 
Disconnect the accelerator cable or 
rod at the carburetor. Remove the 
accelerator retracting spring. 

2. On the LN-Series vehicle, 
disconnect the battery and remove 
the alternator. 

3. On a vehicle with automatic 
transmission, remove the kick-down 
rod retracting spring. Remove the 
accelerator rod bellcrank assembly. 

4. On C-Series vehicles, remove the 
engine oil dipstick and tube. 
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5. Disconnect the fuel inlet line and the 
distributor vacuum line from the 
carburetor. 

6. Disconnect (һе muffler inlet pipe 
from the exhaust manifold. 

7. Disconnect the power brake vacuum 
line (if so equipped). 

8. Remove the bolts and nuts attaching 
the manifolds to the cylinder head. 
Lift the manifold assemblies from 
the engine. Remove and discard the 
gaskets. 

9. To separate the manifolds, remove 
the nuts joining the intake and 
exhaust manifolds. 

Installation 
If the exhaust gas control valve 

requires replacement, follow the 

procedures in Part 21-01. 

1. Clean the mating surfaces of the 
cylinder head and manifolds. 

2. If one of the manifolds is to be 
replaced, remove the tube fittings 
from the discarded manifolds and 
install them in the new manifold as 
required. Ailso install new studs in 
the new manifold. 

3. If the intake and exhaust manifolds 

have been separated, coat the mating 

surfaces lightly with graphite grease 
and place the exhaust manifold over 
the studs on the intake manifold. 

Instali the lock washers and nuts. 

Tighten thern finger tight. 

Install a new intake manifold gasket. 

Coat the mating surfaces lightly 

with graphite grease. Place the 

manifold assemblies in position 
against the cylinder head. Make 
sure that the gaskets have not 
become dislodged. Install the 
attaching washers, bolts and nuts. 

Torque the bolts and nuts to 

specifications in the sequence shown 

in Fig. 16. 


> 
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FIG. 16 Intake and Exhaust Manifolds Torque Sequence 
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If the intake and exhaust manifolds 


were separated, tighten the nuts joining 
them. 


6. 


11. 


12. 


Position a new gasket on the muffler 
inlet pipe and connect the inlet pipe 
to the exhaust manifold. Torque the 
nuts to specifications. 

Connect the crankcase vent hose to 
the intake manifold inlet tube and 
position the hose clamp. 

Connect the fuel inlet line and the 
distributor vacuum line to the 
carburetor. 

Connect the accelerator cable to the 
carburetor and install the retracting 
spring. Connect the choke cable to 
the carburetor. 


. On the LN-Series, install the 


alternator and belts and connect the 
battery. 

On the C-Series, install the dipstick 
tube and dipstick. 

On a vehicle with an automatic 
transmission, install the bellcrank 
assembly and kickdown rod 
retracting spring. Adjust the 
transmission control linkage. 


. Install the air cleaner. Adjust the 


engine idle speed and idle fuel 
mixture. 


CYLINDER HEAD 


Removal 


If the cylinder head is to be replaced, 


follow the procedures under Cylinder 
Head Disassembly and Assembly. 
Transfer all valves, springs, spark plugs, 
etc., to the new cylinder head. Clean and 
inspect all parts, reface the valves and 
check valve guide clearances (refer to 
Part 21-01) before assembling the used 
parts to the new cylinder head. 


1: 
2. 
3. 


Drain the cooling system. 

Remove the air cleaner. 

Remove the crankcase ventilation 
regulator valve from the rocker arm 
cover. Disconnect the vent hose at 
the intake manifold inlet tube. 
Disconnect and remove the 
carburetor fuel inlet line and the 
distributor vacuum line. 
Disconnect the choke cable at the 
carburetor and position the choke 
cable and housing out of the way. 
Remove the accelerator cable 
retracting spring. Disconnect the 
accelerator cable from the 
carburetor. 

On a vehicle with an automatic 


transmission, disconnect the kickdown 
rod at the carburetor. 


d. 


Disconnect the radiator upper hose 
and heater hose at the coolant outlet 
elbow. 

Disconnect the muffler inlet pipe 
from the exhaust manifold. Discard 
the inlet pipe gasket. 


9; 


10. 


11. 


12. 


13. 


Remove the coil bracket attaching 
bolt and position the coil out of the 
way. 

Remove the valve rocker arm cover. 
Loosen the rocker arm stud nuts so 
that the rocker arms can be rotated 
to one side. 

Remove the valve push rods in 
sequence and identify them so that 
they can be installed in their original 
position. 

Disconnect the spark plug wires at 
the spark plugs. 

Remove the cylinder head bolts. 
Install the cylinder head lifting eyes 
in the locations shown in Fig. 17. 
Position a floor crane and attach the 
hoist and lifting sling to the lifting 
eyes. Lift the cylinder head and 
intake and exhaust manifolds 
assembly off the engine. Do not pry 
between the head and block as the 
gasket surfaces may become 
damaged. 


Installation 


L. 


Clean the cylinder head and cylinder 
block gasket surfaces. Clean the 
exhaust manifold and muffler inlet 
pipe gasket surfaces. 

If the cylinder head was removed for 
a cylinder head gasket replacement, 
check the flatness of the head and 
block gasket surfaces (Part 21-01). 

Position the gasket over the dowel 
pins on the cylinder block. 

Install lifting eyes on the cylinder 
head in the location shown in Fig. 17 
and use a floor crane and lifting sling 
to lift the cylinder head over the 
cylinder block. Lower it carefully 
until it is properly positioned on the 
block and dowel pins. Remove the 
hoist and lifting eyes. 

Coat the threads of the cylinder 
head bolts with engine oil. Install the 
bolts. 

Place a new cylinder head gasket on 
the block. Carefully position the 
cylinder head on the block and 
install the bolts. Torque the bolts in 
sequence (Fig. 17) to specifications. 
When cylinder head bolts have been 
tightened it is not necessary to 
retorque the bolts after extended 
operation. 

Apply Lubriplate or equivalent to 
both ends of the push rods. Install 
the push rods in their original bores, 
positioning the lower end of the rods 
in the valve lifter sockets. 

Apply Lubriplate or equivalent to 
the rocker arm fulcrum seat and the 
fulcrum seat socket in the rocker 
arm. Position the rocker arms and 
tighten the stud nuts just enough to 
hold the push rods in position. 
Adjust the valve clearance, 
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FIG. 17 Cylinder Head Bolts 


10. 


LI. 


12. 


13. 


13. 


16. 


18. 


Torque Sequence 


following the procedure in this 
section. 


. Clean the valve rocker arm cover. 


Place the new gasket in the cover 
making sure that the tabs of the 
gasket engage the notches provided 
in the cover. Position the cover, 
making sure that the gasket seats 
evenly around the cylinder head. 
Install the cover bolts and torque in 
sequence (starting in the center) to 
specifications. 

Connect the spark plug wires to the 
spark plugs. 

Connect the crankcase vent hose to 
the inlet tube in the intake manifold. 
Install the crankcase ventilation 
regulator valve in the valve rocker 
arm cover. 

Position the fuel inlet line and the 
distributor vacuum line on the 
engine. Connect the distributor 
vacuum line to the distributor and 
carburetor. Connect the carburetor 
fuel inlet line to the carburetor and 
fuel pump. 

Connect the accelerator cable to the 
carburetor. Install the accelerator 
cable retracting spring. Connect the 
choke cable to the carburetor. 


.On a vehicle with an automatic 


transmission, connect the kickdown 
rod to the carburetor. 

Connect the radiator upper hose to 
the coolant outlet housing. Connect 
the heater hose to the coolant outlet 
housing, but do not tighten the 
clamp. 

Fill and bleed the cooling system, 
then tighten the heater hose clamp. 


. Operate the engine until engine 


temperatures have stabilized. Adjust 
the engine idle speed and idle fuel 
mixture. Check for fuel, oil and 
coolant leaks. 

Install the air cleaner. 
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VALVE SPRING, RETAINER AND 
STEM SEAL 


Broken valve springs or defective 
valve stem seals and retainers may be 
replaced without removing the cylinder 
head providing damage to the valve or 
valve seat has not occurred. 

Removal 

1. Remove the air cleaner. 

2. Remove the accelerator cable 
retracting spring. Disconnect the 
accelerator cable at the carburetor. 
Disconnect the choke cable at the 
carburetor. 

3. Remove the crankcase ventilation 
regulator valve from the valve 
rocker arm cover and remove the 
valve rocker arm cover. Remove the 
applicable spark plug. 

4. Crank the engine until the 
applicable piston is on TDC after the 
compression stroke. 

5. Install an air line adapter in the 
spark plug hole (Fig. 18) and 
connect the air line. 

6. Remove the applicable valve rocker 
arm stud nut, fulcrum seat, valve 
rocker arm and push rod. Install the 
stud nut and position the 
compressor tool as shown in Fig. 18. 
Compress the valve spring and 
remove the retainer locks, spring 
retainer and valve spring. Remove 
and discard the valve stem seal (Fig. 
19). 

If air pressure fails to hold the valve 
in the closed position during this 
operation, it can be presumed that the 
valve is not seating or is damaged. If this 
condition occurs, remove the cylinder 
head for further inspection. 

7. If air pressure has forced the piston 
to the bottom of the cylinder, any 
removal of air pressure will allow 
the valve to fall into the cylinder. А 
rubber band, tape or string wrapped 
around the end of the valve stem will 
prevent this condition and will still 
allow enough travel to check the 
valve for binds. 

8. Inspect the valve stem for damage. 
Rotate the valve and check the valve 
stem tip for eccentric movement 
during rotation. Move the valve up 
and down through normal travel in 
the valve guide and check the stem 
for binds. If the valve has been 
damaged, it will be necessary to 
remove the cylinder head for repairs 
as outlined in Part 21-01. 

9. If the condition of the valve proved 
satisfactory, hold the valve in the 
closed position and apply air 
pressure within the cylinder. 

Installation 

1. Oilthe valve stem with heavy engine 
oil and install a new valve stem seal 


Air Line Adapter 
Tool-6513-ABA 
or 6513-AB 


Tool—T62F-6565-A 
(6513-HH) 
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FULCRUM SEAT 


ROCKER ARM STUD NUT 
A2141-A 


FIG. 18 Compressing Valve 
Spring—In-Chassis 


(Fig. 19). Place the spring in position 
over the valve. Be sure the closed 
coil end is next to the cylinder head. 

Install the valve spring retainer. 
Compress the valve spring and 
install the valve spring retainer 
locks. Remove the compressor tool 
and stud nut. 


2. Apply Lubriplate or equivalent to 


both ends of the push rod. Install the 
push rod. Apply Lubriplate or 
equivalent to the tip of the valve 
stem. 


3. Apply Lubriplate or equivalent to 


the fulcrum seat and socket. Install 
the valve rocker arm, fulcrum seat 
and stud nut. Adjust the valve 
clearance following the procedure 
given in this Part under Valve 
Clearance Adjustment. 


4. Turn off the air and remove the air 


line and adapter. Install the spark 
plug and connect the spark plug 
wire. 

5. Clean the valve rocker arm cover. 
Place the new gasket in the cover 
making sure that the tabs of the 
gasket engage the notches provided 
in the cover. Install the cover, 
making sure that the gasket seats 
evenly around the cylinder head. 
Install the cover bolts and torque 
them in sequence (starting in the 
center) to specifications. 


6. Connect the accelerator cable to the 


carburetor. Install the accelerator 
cable retracting spring. Connect the 
choke cable to the carburetor. 


7. Install the crankcase ventilation 


regulator valve in the valve rocker 
arm cover. Install the air cleaner. 


OIL SEAL 
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FIG. 19 Removing or Installing 
Valve Stem Seal 


VALVE LIFTER 


Removal 

1. Remove the air cleaner. Remove the 
crankcase ventilation regulator 
valve from the valve rocker arm 
cover. On the C-Series, disconnect 
the oil filler tube at the rocker cover. 

2. Disconnect the choke cable at the 
carburetor. Disconnect the 
accelerator and throttle cable at the 
carburetor. Remove the retracting 
spring. 

3. Remove the coil bracket attaching 
bolt and position the coil out of the 
way. 

4. Remove the valve rocker arm cover. 

Disconnect the spark plug wires at 

the spark plugs and the secondary 

high tension wire from the coil. 

Remove the distributor cap and 

spark plug wire assembly. 

Remove the valve push rod cover. 

Loosen the rocker arm stud nut(s) 

until the rocker arm(s) can be 

disengaged from the push rod(s). 

Remove the push rod(s). Remove 

the valve lifter(s) with the tool 

shown in Fig. 20. If more than one 
push rod and valve lifter is removed, 
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FIG. 20 Removing or Installing 
Valve Lifter 
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do it in sequence апа place the рагі 
in a rack so they can be installed in 
their original locations. 

Refer to Part 21-01 for the testing 


procedures. 
Installation 


1. 


Clean the rocker arm cover, push 
rod cover, cylinder head and block 
gasket surfaces. 

Apply Lubriplate or equivalent to 
the cam lobe contact surface of the 
valve lifter(s). Coat the rest of the 
valve lifter(s) with engine oil. Install 
the valve lifters with the tool shown 
in Fig. 20. 

Apply Lubriplate or equivalent to 
both ends of the push rod(s). Install 
the push rod(s) in sequence. Engage 
the rocker arm(s) with push rod(s) 
and tighten the rocker arm stud 
nut(s) sufficiently to hold the push 
rod(s) in place. Be sure each push 
rod is properly seated in the valve 
lifter socket. 

Adjust the valve clearance, 
following the procedure given in this 
Part. 

Coat one side of a new push rod 
cover gasket with oil-resistant sealer 
and position the gasket, cemented 
side toward the push rod. Install the 
push rod cover. Torque the cover 
Screws in sequence to specifications. 
Clean the rocker arm cover. Place 
the new gasket in the cover making 
sure that the tabs of the gasket 
engage the notches provided in the 
rocker arm cover. Install the cover 
and torque the bolts to specification. 
Install the crankcase regulator valve 
in the rocker arm cover. Connect the 
oil filler on the C-Series. 

Position the coil on the cylinder 
head and install the attaching bolt. 
Install the distributor cap and spark 
plug wire assembly. Connect the 
spark plug wires and coil secondary 
high tension wire. 

Connect the accelerator cable and 
throttle cable to the carburetor. 
Install the cable retracting spring. 
Connect the choke cable to the 
carburetor. 

Install the air cleaner. Start the 
engine and adjust the carburetor idle 
speed and fuel mixture. 


WATER PUMP 


Removal 


1. 


Drain the cooling system. Loosen 
the alternator adjusting arm bolt 
and remove the alternator drive belt. 
On a vehicle with an air compressor, 
remove the compressor belt. 


2. Remove the fan and pulley. 


3. Disconnect the heater hose, radiator 
lower hose and radiator supply line 
at the water pump. 

4. Remove the bolts attaching the 
water pump to the block. Remove 
the pump and gasket. 

Installation 


Before a water pump is re-installed, 


check it for damage. If it is damaged and 
requires repair, replace it with a new 
pump or install a rebuilt pump obtained 
from a Ford-Authorized Reconditioner. 


ТЕ 


If a new water pump is to Бе 
installed, remove the fittings from 
the old pump and install them on the 
new pump. Clean all gasket material 
from the mounting surfaces of the 
water pump and cylinder block. 
Position a new gasket, coated оп 
both sides with sealer, on the water 
pump. 

Install the pump body on the block. 
Install the pump attaching bolts, 
coated with sealer and torque the 
bolts to specifications. 

Connect the radiator lower hose, 
radiator supply line and heater hose. 
Install the pulley and fan. Install the 
alternator belt and adjust the belt 
tension. On a vehicle with an air 
compressor, install the air 
compressor belt and adjust the belt 
tension to specifications. Fill and 
bleed the cooling system. Operate 
the engine and check for leaks. 


CYLINDER FRONT COVER AND 
FRONT OIL SEAL 


Removal 


1: 


2. 
3. 


Drain the cooling system and 
crankcase. 

Remove the radiator. 

Remove the alternator adjusting 
arm bolt, loosen the drive belt and 
swing the adjusting arm out of the 
way. Remove the fan, drive belts and 
pulley. It may be necessary to 
remove the air compressor belt and/ 
or steering pump belt. 

Remove the cam screw and washer 
from the end of the crankshaft and 
remove the damper (Fig. 21). 
Remove the oil level dipstick. 
Remove the oil pan and related parts 
by following the procedure under 
Oil Pan Removal. Remove the oil 
pump screen and inlet tube 
assembly. 

Remove the cylinder front cover and 
discard the gasket. It is good 
practice to replace the oil seal each 
time the cylinder front cover is 
removed. 

Drive out the old seal with a pin 
punch. Clean out the recess in the 
cover. 
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Ж. 


чш 42822-А 


FIG. 21 Removing Crankshaft 
Damper 
Installation 


l. 


Coat a new seal with grease and 
install the seal (Fig. 22). Drive the 
seal in until it is fully seated in the 
recess. After installation, check to be 
sure the seal is properly positioned 
in the cover and the spring is 
properly positioned in the seal. 
Clean the cylinder front cover and 
the gasket surfaces of the cylinder 
block. Coat the gasket surface of the 
block and cover with oil-resistant 
sealer. Position a new gasket on the 
block. 


Tool= 
T53L -200-A 


Tool- 
T58P -6700-B 


^ 2823-A 

FIG. 22 Installing Crankshaft Front 
Oil Seal 

3. Insert the small diameter end of the 


cover alignment tool in the bore of 
the cover. Position the cover and 
pilot assembly over the end of the 
crankshaft and against the block 
(Fig. 23), being careful to align the 
cover flush with the cylinder block 
oil pan gasket surface. Install the 
alternator adjusting arm and 
cylinder front cover bolts. Torque all 
the bolts except the power steering 
pump bracket bolts (if so equipped) 
to specifications. 
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Tool=T61P -6019 -B А2824-А 
FIG. 23 Aligning Cylinder Front 
Cover 


4. Lubricate the crankshaft with a 
white lead and oil mixture to 
facilitate installation and removal of 
the damper. Lubricate the front oil 
seal rubbing surface on the damper 
inner hub and the inner surface 
(sealing area) of the oil seal with 
Lubriplate or equivalent. 

5. Align the damper keyway with the 
key on the crankshaft. Install the 
damper on the crankshaft as shown 
in Fig. 24. 

6. Install the washer and cap screw. 
Torque the cap screw to 
specifications. 


Tool-T64T-6306-A A2825-A 


FIG. 24 Installing Damper 


7. Apply oil-resistant sealer to the 
cavities between the rear main 
bearing cap and cylinder block (Fig. 
25). Install a new oil pan rear seal in 
the rear main bearing cap and apply 
a bead of oil-resistant sealer to the 
tapered ends of the seal. 

8. Install new side gaskets on the oil 
pan with oil-resistant sealer (Fig. 
21). Position a new cylinder front 
cover seal on the oil pan. 

9. Clean and install the oil pump 

screen and inlet tube assembly. 

Install the oil pan and related parts 

following the procedure under Oil 

Pan Installation. Install the oil level 

dipstick. 

Install the water pump pulley, drive 

belts and fan. Adjust all drive belt 


10. 


А2839-А 


FIG. 25 Oil Pan Gaskets and Front 
Seal Installed 


tensions to specifications. Install the 
radiator. 

11. Fill and bleed the cooling system. 
Fill the crankcase. 

12. Operate the engine at fast idle and 
check all hose connections and 
gaskets for leaks. 


CAMSHAFT 


The camshaft and related parts are 

shown in Fig. 26. 

Removal 

1. Drain the cooling system and the 
crankcase. 

2. Remove the air cleaner. Remove the 
crankcase ventilation regulator 
valve from the rocker arm cover. 

3. Disconnect the accelerator cable at 
the carburetor. Remove the 
accelerator cable retracting spring. 
Disconnect the choke cable at the 
carburetor. If equipped with a hand 
throttle cable, disconnect at the 
carburetor and position out of the 
way. 

4. Remove the radiator. Remove the 
engine oil dipstick and tube on the 
C-Series truck and disconnect the oil 
filler hose from the rocker cover. 

5. Remove the power steering belt. 
Remove the air compressor belt. 

6. Loosen the alternator adjusting arm 
bolt and remove the drive belt and 
water pump pulley. 
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FIG. 26 Camshaft and Related Parts 
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Disconnect the spark plug wires at 
the spark plugs and disconnect the 
secondary high tension wire at the 
ignition coil. Remove the distributor 
cap and spark plug wires as an 
assembly. 

Disconnect the fuel outlet lines at 
the fuel pump. Remove the fuel 
pump mounting bolts and position 
the fuel pump out of the way. 
Disconnect the vacuum line at the 
distributor and the primary wire at 
the coil. Remove the distributor. 


. Remove the valve rocker arm cover. 


Loosen the rocker arm stud nuts, 
move the rocker arms to one side 
and remove the push rods in 
sequence. Place the push rods in a 
rack so they can be installed in their 
original locations. 


. Remove the valve push rod cover; 


then remove the valve lifters in 
sequence, using the tool shown in 
Fig. 29. Place the valve lifters in a 
tray or rack to facilitate installation 
in the same sequence in which they 
were removed. 


. Remove the cap screw and washer 


from the end of the crankshaft. 
Remove the damper (Fig. 21). 


. Remove the oil pan and related parts 


by following the procedure under 
Oil Pan Removal. Remove the oil 
pump screen and inlet tube 
assembly. 


. Remove the cylinder front cover and 


discard the gasket. 


. Check the camshaft end play, the 


timing gear backlash and the timing 
gear runout (Part 21-01). 


. Turn the crankshaft to align the 


timing marks as shown in Fig. 27. 


. Remove the camshaft thrust plate 


screws (Fig. 28). Remove the 
camshaft. Avoid damaging the 
camshaft lobes during removal. 
Press the camshaft out of the gear in 
an Arbor Press (Fig. 29). Remove 
the key, thrust plate and spacer. 


CAMSHAFT 


А2830-А 


21-11-14 


240 AND 300 CID SIX-CYLINDER ENGINES 


21-11-14 


FIG. 27  Aligning Timing Marks 


Installation 


bac 


If the camshaft end play, timing gear 
klash and/or timing gear runout 


were excessive, make the necessary 
corrections before installing the 
camshaft. 


l. 


m 
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FIG 


Oil the camshaft bearing journals 
and apply Lubriplate or equivalent 
to all the lobes. 

Install the camshaft, gear and thrust 
plate as an assembly, making sure 
that the timing marks are in 
alignment (Fig. 27). 

Torque the thrust plate attaching 
screws to specifications. 

Position the camshaft gear on the 
camshaft. Align the timing marks on 
the timing gears as shown in Fig. 27 
Install the camshaft gear with the 
tool shown in Fig. 30. Be sure the 
gear and spacer are tight against the 
shoulder on the camshaft. 

Crank the engine until the timing 
marks are aligned. Do not turn the 
crankshaft again until the 
distributor is installed. 

Clean the cylinder front cover and 
cylinder block gasket surfaces. 
Install a new oil seal in the cylinder 
front cover. Clean the crankshaft 
damper and inspect it, following the 
procedures in Part 21-01. Install the 
cylinder front cover and damper, 
following the applicable procedure 


. 28 Removing or Installing 
Camshaft 


under Cylinder Front Cover 
Installation. 

7. Clean the oil pump screen. Clean the 
oil pan and the gasket surfaces of the 
cylinder block. Install the oil pump 
screen and inlet tube and oil pan, 
following the procedures under Oil 
Pan Installation. 

8. Lubricate the valve lifters with 
heavy engine oil and install the 
lifters (Fig. 20) in the same bores 
from which they were removed. 
Apply Lubriplate or equivalent to 
both ends of the push rods and 
install the push rods in the same 
sequence that they were removed. 
Be sure the push rods were seated in 
the valve lifter sockets. 


9. Clean the valve push rod cover and 


cylinder block gasket surfaces. 
Apply oil-resistant sealer to one side 
of a new gasket anc place the gasket 
on the push rod cover with the 
cemented side next to the cover. 
Install the cover and torque the bolts 
in sequence to specifications. 

10. Apply Lubriplate or equivalent to 
the valve pad on the rocker arms. Oil 
the valve stems with heavy engine 
oil. Align the valve rocker arms with 
the valves and push rods. Tighten 
the rocker arm stud nuts sufficiently 
to hold the push rods in place. 
Adjust the valve clearance following 
instructions given in this Part under 
Valve Clearance Adjustment. 

. Clean the valve rocker arm cover 
and cylinder head gasket surface. 
Place the new gasket in the cover 
making sure that the tabs of the 
gasket engage the notches provided 
in the cover. Install the cover and 
torque the screws in sequence to 
specifications. 

12. Set the distributor rotor so the 
points are about to open for No. 1 
cylinder firing position. Install the 
distributor. Check the points. If the 
camshaft timing marks are still 
aligned (step 6 above), the points 
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FIG. 29 Removing Fiber Camshaft 
Gear 


FIG. 30 


should be fully open in No. 1 
cylinder firing position. If the points 
are not open, remove the dsitributor 
and rotate the shaft in the proper 
direction. Install the distributor and 
hold-down clamp. 


13. Clean the fuel pump and cylinder 


block gasket surfaces. Install the fuel 
pump with a new gasket. Torque the 
mounting bolts to specifications. 
Connect the fuel outlet line to the 
fuel pump. 


14. Install the distributor cap and spark 


plug wires as an assembly. Connect 
the spark plug wires to the plugs and 
the secondary high tension wire to 
the coil. 


15. Install the crankcase ventilation 


regulator valve in the valve rocker 
arm cover. Connect the oil filler hose 
to the rocker cover on the C-Series. 
Install the accelerator cable housing 
bracket on the cylinder head. 
Connect the accelerator cable to the 
carburetor. Install the accelerator 
cable retracting spring. Connect the 
choke cable and, if so equipped, the 
hand throttle cable. 


16. Install the water pump pulley, 


cooling fan and drive belt. Adjust 
the belt tension to specifications. 
Install the air compressor belt 
following procedures in Group 12. 
Install the power steering belt 
following procedures in Group 13. 


17. Install the radiator. Connect the 


radiator upper hose to the 
thermostat housing cover. Connect 
the lower hose to the water pump. 
Install the hood latch support 
bracket. Install the radiator grille 
assembly. 


18. Install the air cleaner. 
19. Fill the crankcase and cooling 


system. 


20. Start the engine and check for oil, 


coolant and fuel leaks. Adjust the 
ignition timing. Connect the 
distributor vacuum line to the 
distributor. Adjust the carburetor 
idle speed and fuel mixture. 
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Installing Camshaft Gear 
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TIMING GEARS 


The engine has a gear driven 
camshaft. When the crankshaft and 
camshaft lose their timing relationship 
through the removal of the timing gears, 
interference may occur between the 
crankshaft and cam lobes. Therefore, to 
prevent possible damage to the camshaft 
lobes, do not rotate the camshaft or 
crankshaft in the engine without the 
timing gears installed. 


CAMSHAFT GEAR—METAL GEAR 


Removal 
l. Drain the cooling system and 
crankcase. 


2. Remove the cylinder front cover and 
oil pan, following the procedures 
under Cylinder Front Cover 
Removal. 

3. Check the camshaft end play, the 
timing gear backlash and the timing 
gear runout (Part 21-01). 

4. Crank the engine until the timing 
marks are aligned as shown in Fig. 
27. 

5. Install the gear puller as shown in 
Fig. 31 and remove the camshaft 
gear. 

Installation 
If the camshaft end play, timing gear 

backlash and/or timing gear runout 

were excessive, make the necessary 
corrections before installing the gear. 

1. Be sure the key and spacer аге 
properly installed. Align the gear 
keyway with the key and install the 
gear on the camshaft as shown in 
Fig. 30. Be sure that the timing 
marks line up on the camshaft and 
crankshaft gears. 

2. Install the cylinder front cover and 
related parts, following the 
procedures under Cylinder Front 
Cover Installation. 

3. Fill the crankcase and cooling 
system. Start the engine and adjust 
the ignition timing. Operate the 
engine at fast idle and check all hose 
connections and gaskets for leaks. 


CAMSHAFT GEAR—FIBER GEAR 


Removal 
1. Drain the cooling system and 
crankcase. 


2. Remove the radiator following 
procedures in Group 27. 

3. Remove the cylinder front cover 
following the procedures under 
Camshaft Removal. 

4. Check the camshaft end play, the 
timing gear backlash and the timing 
gear runout (Part 21-01). 

5. Remove the camshaft, following the 
procedures under Camshaft 
Removal. Press the camshaft gear 
off the camshaft in an Arbor Press 
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FIG. 31 Removing Metal Camshaft 
Gear 


(Fig. 29). Remove the thrust plate, 
spacer and key. 

Installation 
If the camshaft end play, timing gear 

backlash and/or timing gear runout 

were excessive, make the necessary 
corrections before installing the gear. 

1. Install the camshaft in the engine 
and install the spacer and thrust 
plate on the camshaft. Insert the key 
in the keyway. Position the camshaft 
gear on the camshaft with the timing 
marks aligned (Fig. 22) and install it 
as shown in Fig. 24. Be sure the gear 
and spacer are tight against the 
shoulder on the camshaft and that 
the thrust plate can be moved freely. 

Install the thrust plate screws and 
torque to specifications. 

2. Install the cylinder front cover, oil 
pan and related parts, following the 
procedures under Camshaft 
Installation. 

3. Install the radiator. 

4. Fill the crankcase and the cooling 
systems. Start the engine and adjust 
the ignition timing. Operate the 
engine at fast idle and check all hose 
connections and gaskets for leaks. 


CRANKSHAFT GEAR 


Removal 

1. Drain the cooling system and 
crankcase. Remove the radiator, 
following the procedure in Group 
27. 
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FIG. 32 Removing Crankshaft Gear 


2. Remove the cylinder front cover. 

3. Remove the oil slinger from the 
crankshaft. Use the gear puller as 
shown in Fig. 32 and remove the 
crankshaft gear. Remove the key 
from the crankshaft. 

Installation 

1. Install the key in the crankshaft 
keyway. Install the crankshaft gear, 
using the tool shown in Fig. 33. 
Install the oil slinger. 

2. Replace the crankshaft front oil seal 
and install the cylinder front cover, 
following the procedures under 
Cylinder Front Cover. 

3. Install the radiator. 

4. Fill the crankcase and the cooling 
systems. Start the engine and check 
all gaskets and hose connections for 
leaks. Adjust the ignition timing. 


FLYWHEEL 


Removal 

1. Remove the transmission, following 
the procedure in Group 16 (Clutch 
and Manual Transmission) or 
Group 17 (Automatic 
Transmission). 

2. On a manual-shift transmission, 
remove the clutch pressure plate and 
cover assembly and clutch disc, 
following the procedure in Group 
16. 

3. Remove the flywheel attaching bolts 
and remove the flywheel. 

To check flywheel face runout or 
replace the flywheel ring gear, refer to 
Part 21-01. 

Installation 

1. Position the flywheel on the 
crankshaft flange. Coat the threads 
of the flywheel attaching bolts with 
oil-resistant sealer and install the 
bolts. Torque the bolts in sequence 
across from each other to 
specifications. 

2. On a manual-shift transmission, 
install the clutch disc and the 
pressure plate and cover assembly 
following the procedure in Group 
16. 


TIMING MARKS 
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FIG. 33 Instolling Crankshaft Gear 
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3. Install the transmission following 
the procedure in Group 16 or Group 
LZ 


CLUTCH PILOT BUSHING 


Inspection procedures are outlined 
under Crankshaft Cleaning and 
Inspection in Part 21-01. 

Removal 

1. Remove the transmission from the 
engine, following the procedure in 
Group 16. 

2. Remove the pressure plate and cover 
assembly and clutch disc following 
the procedure in Group 16. 

3. Remove the clutch pilot bushing 
(Fig. 34). 

4. Wipe any lubricant from the pilot 
bushing bore. It is not necessary to 
lubricate the new bushing or 
transmission input shaft. 

Installation 

1. Install the clutch pilot service 
bushing (Fig. 35). 

2. Install the clutch disc and the 
pressure plate assembly following 
the procedure in Group 16. 

3. Install the transmission, following 
the procedure in Group 16. 


CAMSHAFT REAR BEARING 
BORE PLUG 


Removal 

1. Remove the transmission and 
flywheel housing, following the 
procedures in Group 16 (Manual 
Transmission) or Group 17 
(Automatic Transmission). On a 
manual-shift transmission, remove 
the clutch pressure plate and disc 
following the procedures in Group 
16. 

2. Remove the flywheel attaching 
bolts. Remove the flywheel and the 
engine rear cover plate. 

Installation 

1. Replace the core plug as detailed in 
Part 21-01. 
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FIG. 34 Removing Clutch Pilot 
Bushing 
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FIG. 35 Installing Clutch Pilot 
Bushing 


2. Install the engine rear cover plate 
and flywheel. Coat the flywheel 
attaching bolts with oil-resistant 
sealer and install the bolts snug. 
Torque the flywheel bolts in 
sequence to specifications. On a 
vehicle with a manual-shift 
transmission, install the clutch 
pressure plate and disc and 
transmission, following the 
procedure in Group 16. On a vehicle 
with an automatic transmission, 
install the transmission and 
converter housing following the 
procedure in Group 17. 


OIL PAN 


Removal 

1. Drain the crankcase. 

On the F-100-250, also drain the 
cooling system. 

2. Remove the radiator from the F- 
100-250 following procedures in 
Group 27. 

3. Raise the vehicle on a hoist. 
Disconnect the starter cable at the 

starter on the F-100-250 and remove the 

attaching bolts and starter. 

4. On the F-100-250, remove the 
engine front support insulator to 
support bracket nuts and washers on 
both supports. Raise the front of the 
engine with a transmission jack and 
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FIG. 36 Installing Oil Pan Rear 
Seal 
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wood block and place l-inch thick 
wood blocks between the front 
support insulators and support 
brackets. Lower the engine and 
remove the transmission jack. 

5. Remove the oil pan attaching bolts. 
Remove the oil pump inlet tube 
attaching bolts. Remove the inlet 
tube and screen assembly from the 
oil pump and leave it in the bottom 
of the oil pan. Remove the oil pan 
and gaskets. Remove the inlet tube 
and screen from the oil pan. 

Installation 

l. Clean the gasket surfaces of the oil 
pump, oil pan and cylinder block. 
Remove the rear main bearing cap to 
oil pan seal and cylinder front cover 
to oil pan seal. Clean the seal 
grooves. 

2. Apply oil-resistant sealer in the 
cavities between the bearing cap and 
cylinder block (Fig. 36). Install a 
new seal in the rear main bearing cap 
and apply a bead of oil-resistant 
sealer to the tapered ends of the seal. 

3. Install new side gaskets on the oil 
pan with oil-resistant sealer (Fig. 
25). Position a new oil pan to 
cylinder front cover seal on the oil 
pan. 

4. Clean the inlet tube and screen 
assembly and place it in the oil pan. 

5. Position the oil pan under the 
engine. Install the inlet tube and 
screen assembly on the oil pump 
with a new gasket. Torque the 
screws to specifications. Position the 
oil pan against the cylinder block 
and install the attaching bolts. 
Torque the bolts in sequence to 
specifications. 

6. Raise the F-100-250 engine with a 
transmission jack and remove the 
wood blocks from the engine front 
supports. Lower the engine until the 
front support insulators are 
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FIG. 37 Oil Pump Installed 


21-11-17 


positioned оп (һе support brackets. 
Install the washers and nuts on the 
insulator studs and torque the nuts 
to specifications. 

7. Install the starter on the F-100-250 
and connect the starter cable. 

8. Lower the vehicle. Install the 
radiator following procedures in 
Group 27. 

9. Fill the crankcase and cooling 
system. 

10. Start the engine and check for 
coolant and oil leaks. 


OIL PUMP 


Removal 

1. Remove the oil pan following the 
procedures under Oil Pan Removal. 

2. Remove the oil pump attaching 
bolts (Fig. 37). Discard the gasket. 

Installation 

l. Prime the oil pump by filling the 
inlet opening with oil and rotate the 
pump shaft until oil emerges from 
the outlet opening. 

2. Coata new oil pump gasket with oil- 
resistant sealer and position it on the 
oil pump. 

3. Install the oil pump on the cylinder 
block. Torque the attaching bolts to 
specifications. 


CRANKSHAFT REAR OIL SEAL 


If the crankshaft rear oil seal 
replacement is the only operation being 
performed, it can be done in the vehicle 
as detailed in the following procedure. If 
the oil seal is being replaced in 
conjunction with a rear main bearing 
replacement, the engine must be 
removed from the vehicle and installed 
on a work stand (Fig. 38). 

Removal 

1. Remove the starter. 

2. Remove the transmission from the 
vehicle, following the procedures in 
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Group 16 (manual-shift 
transmission) or Group 17 
(Automatic transmission). 

3. On a manual-shift transmission 
remove the pressure plate and cover 
assembly and the clutch disc 
following the procedure in Group 
16. 


4. Remove the flywheel attaching bolts 


and remove the flywheel and engine 
rear cover plate. 


5. Use an awl to punch two holes in the 
crankshaft rear oil seal. Punch the 
holes on opposite sides of the 
crankshaft and just above the 
bearing cap to cylinder block split 
line. Install a sheet metal screw in 
each hole. Use two large 
screwdrivers or small pry bars and 
pry against both screws at the same 
time to remove the crankshaft rear 
oil seal. It may be necessary to place 
small blocks of wood against the 
cylinder block to provide a fulcrum 
point for the pry bars. Use caution 
throughout this procedure to avoid 
scratching or otherwise damaging 
the crankshaft oil seal surface. 

6. Clean the oil seal recess in the 
cylinder block and main bearing 
cap. 


Installation 

1. Clean, inspect and polish the rear oil 
seal rubbing surface on the 
crankshaft, following the 
procedures in Part 21-01. Coat a 
new oil seal and the crankshaft with 
a light film of engine oil. Start the 
seal in the recess and install it with 
the tool as shown in Fig. 39. Keep 
the tool straight with the centerline 
of the crankshaft and install the seal 
until the tool contacts the cylinder 
block surface. Remove the tool and 
inspect the seal to be sure it was not 
damaged during installation. 


FIG. 38 Engine Mounted on Work Stand—Typical 
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2. Install the engine rear cover plate. 
Position the flywheel on the 
crankshaft flange. Coat the threads 
of the flywheel attaching bolts with 
oil-resistant sealer and install the 
bolts. Torque the bolts in sequence 
across from each other to 
specifications. 

3. On a manual-shift transmission, 
install the clutch disc and the 
pressure plate assembly following 
the procedure in Group 16. 

4. Install the transmission, following 
the procedure in Group 16 (manual- 
shift transmission), or Group 17 
(automatic transmission). Do not 
adjust the transmission linkage. 


MAIN BEARING 


Do not file or lap bearing caps or 
use shims to obtain the proper bearing 
clearance, 

Bearings are available for service in 
standard sizes or 0.001 and 0.002 inch 
undersize. Refer to the Parts Catalog 
for the available sizes. Undersize 
bearings are available for use on 
journals that have been refinished. 

If the rear main bearing is to be 
replaced, it will be necessary to remove 
the engine, install it on a work stand, 
replace the main bearing and replace the 
crankshaft rear oil seal. 


Removal 

1. Drain the crankcase. Remove the oil 
pan and oil pump, following the 
procedure under Oil Pan Removal. 


2. Replace one bearing at a time, 


leaving the other bearings securely 
fastened. Remove the main bearing 
cap to which new bearings are to be 
installed. 

3. Insert the upper bearing remover 
(tool 6331) in the oil hole in the 
crankshaft journal. 
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4. Rotate the crankshaft in the 
direction of engine rotation to force 
the bearing out of the block. 

5. Clean the crankshaft journal. When 
replacing standard bearings with 
new bearings, it is good practice to 
first try to obtain the proper 
clearance with standard bearings or 
a combination of a standard bearing 
and a 0.001 or 0.002 inch undersize 
bearing. 

Installation 

l. The upper and lower bearing halves 
are not interchangeable. The upper 
half is drilled and grooved to provide 
entry of oil. To install the upper 
main bearing, place the plain end of 
the bearing over the shaft on the 
locking tang side of the block and 
partially install the bearing so that 
tool 6331 can be inserted in the oil 
hole in the crankshaft journal. With 
tool 6331 positioned in the oil hole, 
rotate the crankshaft slowly in the 
opposite direction of engine rotation 
until the bearing is seated. Remove 
the tool. 

Select-fit the bearing for proper 
clearance following procedures given 
under Fitting Main and Connecting 
Rod Bearings in Part 21-01. 

2. After the bearing has been fitted, 
apply a light coat of engine oil to the 
journal and bearings, then install the 
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FIG. 39 Installing Crankshaft Rear 
Oil Seal 
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FIG. 40  Aligning Thrust Bearing 


THRUST BEARING 


bearing cap. Torque th: cap bolts to 

specifications. 

3. Repeat the procedure for the 
remaining bearings that require 
replacement. 

4. Ifthethrust bearing cap (No. 5 main 
bearing) has been removed, install it 
as follows: 

Install the thrust bearing cap with 
the bolts finger-tight. Pry the crankshaft 
forward against the thrust surface of the 
upper half of the bearing (Fig. 40). Hold 
the crankshaft forward and pry the 
thrust bearing cap to the rear. This will 
align the thrust surfaces of both halves 
of the bearing. Retain the forward 
pressure on the crankshaft. Torque the 
cap bolts to specifications. 

5. If the rear main bearing is replaced 
(on a work stand), apply a bead of 
oil-resistant sealer in each corner of 
the rear main bearing cap saddle the 
full length of the saddle. Be sure the 
main bearing is fitted and the cap 
bolts torqued to specifications 
before installing the new crankshaft 
rear oil seal. 

6. Clean the oil pump inlet tube screen. 
Prime the oil pump by filling the 
inlet opening with oil and rotate the 
pump shaft until the oil emerges 
from the outlet opening. 

7. Install the oil pump and oil pan, 
following the procedure under Oil 
Pan Installation. 

8. Fill the crankcase and cooling 
system. Start the engine and check 
for oil pressure. Operate the engine 
at fast idle and check for oil and 
coolant leaks. 


CONNECTING ROD BEARING 


Removal 

l. Drain the crankcase. Remove the oil 
pan and oil pump, following the 
procedure under Oil Pan Removal. 

2. Turn the crankshaft until the 
connecting rod to which new 
bearings are to be fitted is down. 
Remove the connecting rod cap. 


PRY BACKWARD 


THRUST 
BEARING 


PRY CAP BACKWARD 


Installation 

l. Install the bearing inserts in the 
connecting rod and cap with the 
tangs fitted in the slots. 

2. Pull the connecting rod assembly 
down firmly on the crankshaft 
journal. 

Fit the bearing following procedures 
given in Part 21-01 under Fitting Main 
and Connecting Rod Bearings. 

3. After the bearing has been fitted, 
clean and apply a light coat of engine 
oil to the journal and bearings. 
Install the connecting rod cap and 
torque the nuts to specifications. 

4. Repeat the procedure for the 
remaining connecting rods that 
require new bearings. 

5. Install the oil pan and oil pump, 
following the procedures under Oil 
Pan Installation in this section. 

6. Fill the crankcase and cooling 
system. Start the engine and check 
for oil pressure. Operate the engine 
at fast idle and check for oil and 
coolant leaks. 

Remove the bearing inserts from the 

rod and cap. 

3. Be sure the bearing inserts and the 
bearing bore in the connecting rod 
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апа сар аге clean. Foreign material 
under the inserts will distort the 
bearing and cause a failure. 

Clean the crankshaft journal. When 
replacing standard bearings with 
new bearings, it is good practice to 
first try to obtain the proper 
clearance with standard bearings. 
Refer to Part 21-01 for the cleaning 


and inspection procedures. 


PISTONS AND CONNECTING 
RODS 


Removal 


15 


2: 


Drain the cooling system and the 
crankcase. 

Refer to Cylinder Head Removal 
and remove the cylinder head and 
related parts. 

Remove the oil pan following the 
procedure under Oil Pan Removal. 
Remove the oil pump inlet tube and 
the oil pump. 

Turn the crankshaft until the piston 
to be removed is at the bottom of the 
stroke and place a cloth on the 
piston head to collect the cuttings. 
Remove any ridge and/or deposits 
from the upper end of the cylinder 
bore with a ridge cutter. Follow the 
instructions furnished by the tool 
manufacturer. Never cut into the 
ring travel area in excess of 1/32 


inch when removing ridges. 
Make sure all the connecting rod 


caps are marked so that they can be 
installed in their original positions. 
Remove the connecting rod cap. 
Push the connecting rod and piston 
assembly out the top of the cylinder 
with the handle end of a hammer. 
Avoid damage to the crankshaft 
journal or the cylinder wall when 
removing the piston and rod. 


Installation 


d: 


Clean the oil pump inlet tube screen 
and the oil pan and block gasket 
surfaces. 

Oil the piston rings, pistons and 
cylinder walls with light engine oil. 
Be sure to install the pistons in the 
same cylinders from which they 
were removed or to which they were 
fitted. The connecting rods and 
bearing caps are numbered from 1 to 
6 beginning at the front of the 
engine. The number on the 
connecting rod and bearing cap must 
be on the same side of rod when 
installing in the cylinder bore. If a 
connecting rod is ever transferred 
from one cylinder block to another 
or from one cylinder to another, new 
bearings should be fitted and the 
connecting rod should be  re- 
numbered to correspond with the 
new cylinder number. 


Piston Ring Compressor 
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FIG. 42 Piston Installation 


4. 


10. 


11. 


12: 


Make sure the ring gaps are properly 
spaced around the circumference of 
the piston (Fig. 41). Oil the rings, 
then install a piston ring compressor 
on the piston. Make sure that the 
indentation in the head of piston is 
toward the front, then push the 
piston into its bore with the handle 
end of a hammer until it is slightly 
below the top of the cylinder (Fig. 
42). Be sure to guide the connecting 
rods to avoid damaging the 
crankshaft journals. 

Check the clearance of each bearing 
following the procedure under 
Connecting Rod Bearing 
Replacement. 

After the bearings have been fitted, 
apply a light coat of engine oil to the 
journals and bearings. 

Turn the crankshaft throw to the 
bottom of its stroke, then push the 
piston all the way down until the 
connecting rod bearing seats on the 
crankshaft journal. Install the 
connecting rod cap. Torque the nuts 
to specifications. 

After the piston and connecting rod 
assemblies have been installed, 
check the connecting rod side 
clearance on each crankshaft journal 
(Fig. 43). 

Prime the oil pump by filling the 
inlet opening with oil and rotate the 
pump shaft until oil emerges from 
the outlet opening. Install the oil 
pump and the oil pump inlet tube. 
Install the oil pan and related parts. 
Refer to Cylinder Head Installation 
and install the cylinder head and 
related parts. Adjust the valve 
clearance as described in this Part. 

Fill and bleed the cooling system. 
Fill the crankcase. 

Start the engine and check for oil 
pressure. Operate the engine at fast 
idle and check for oil and coolant 
leaks. 


CRANKSHAFT 


The crankshaft and related parts are 


shown in Fig. 44. 


240 AND 300 CID SIX-CYLINDER ENGINES 


21-11-19 
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FIG. 43 Checking Connecting Rod 
Side Clearance 


13. Operate the engine until engine 


temperatures have stabilized. Check 
and adjust the ignition timing. 
Adjust the engine idle speed and fuel 
mixture. 

On a vehicle with an automatic 


transmission, adjust the transmission 
control linkage. 


Removal 


1. 


Install the engine оп а work stand. 
Remove the spark plugs to allow 
easy rotation ot the crankshaft. 
Remove the oil level dipstick. 
Remove the crankshaft damper 
attaching bolt and lock washer. 
Remove іһе crankshaft damper 
(Fig. 21). 

Remove the cylinder front cover and 
gasket. 

Remove the flywheel and engine 
rear cover plate. 

Turn the engine on the work stand 
so that the bottom of the engine is 
up. Remove the oil pan, gaskets and 
seals. Remove the oil pump and inlet 


tube assembly. Discard the oil pump 
gasket. 
Use an awl to punch two holes in the 


crankshaft rear oil seal. Punch the 
holes on opposite sides of the 
crankshaft and just above the 
bearing cap to cylinder block split 
line. Install a sheet metal screw in 
each hole. Use two large 
screwdrivers or small pry bars and 
pry against both screws at the same 
time to remove the crankshaft rear 
oil seal. It may be necessary to place 
small blocks of wood against the 
cylinder block to provide a fulcrum 
point for the pry bars. Use caution 
throughout this procedure to avoid 
scratching or otherwise damaging 
the crankshaft oil seal surface. 

Make sure all bearing caps (main 
and connecting rod) are marked so 
that they can be instalied in their 
original locations. Turn the 
crankshaft until the connecting rod 
rom which the cap is being removed 
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11. 


12. 


is at the bottom of the stroke. 
Remove the connecting rod cap and 
bearings. Push the connecting rod 
and piston assembly up in the 
cylinder, Do not turn the crankshaft 
completely around as the rod bolts 
may damage the crankpin journals. 
Repeat this procedure and remove 
all connecting rod caps. 
Remove the clutch pilot bushing if 
necessary (Fig. 34). 
. Align the timing marks (Fig. 27). 
Remove the crankshaft gear (Fig. 
32). 
Remove the main bearing caps and 
bearings. 
Carefully lift the crankshaft out of 
the cylinder block so that the thrust 
bearing surfaces are not damaged. 
Handle the crankshaft with care to 
avoid possible fracture or damage to 
the finished surfaces. 
Refer to Part 21-01 for the cleaning 


and inspection procedures. Be sure the 
oil seal surfaces on the crankshaft and 
crankshaft damper are properly 
cleaned. 


To refinish journals, dress minor 


imperfections, etc., refer to Part 21-01. 
Installation 


l. 


D 
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BOLT -377850-3 


Remove the main bearing inserts 
from the block and bearing caps. 
Remove the bearing inserts from the 
connecting rod caps. 

Clean the crankshaft rear oil seal 
recess in the cylinder block and rear 
main bearing cap. 

If the crankshaft main bearing 
journals have been refinished to a 
definite undersize, install the correct 
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FIG. 44 Crankshaft and Related Parts 


undersize bearings. Be sure the 
bearing inserts and bearing bores are 
clean. Foreign material under the 
inserts will distort the bearing and 
cause a failure. 

Place the upper main bearing inserts 
in position in the bore with the tang 
fitting in the slot provided. Be sure 
the oil holes in the bearing inserts 
are aligned with the oil holes in the 
cylinder block transverse webs. 
Install the lower main bearing 
inserts in the bearing caps with the 
tang fitted in the slot. 

Carefully lower the crankshaft into 
place. Be careful not to damage the 
bearing surfaces. 

Check the clearance of each main 
bearing following procedures given 
in Part 21-01 under Fitting Main 
and Connecting Rod Bearings. 
After the bearings have been 
installed, apply a light coat of heavy 
engine oil to the journals and 
bearings. Install all the bearing caps, 
except the thrust bearing cap (No. 5 
bearing). Be sure that the main 
bearing caps are installed in their 
original locations. Torque the 
bearing cap bolts to specifications. 


10. Install the thrust bearing cap with 


the bolts finger-tight. 


11. Pry the crankshaft forward against 


the thrust surface of the upper half 
of the bearing (Fig. 40). 


12. Hold the crankshaft forward and 


pry the thrust bearing cap to the 
rear. This will align the thrust 
surfaces of both halves of the 
bearing. 
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CLUTCH PILOT BUSHING 


MAIN BEARING CAPS 


Retain the forward pressure on the 
crankshaft. Torque the cap bolts to 
specifications. 


. Check the crankshaft end play (refer 


to Part 21-01). 


. If the end play exceeds the wear 


limit, replace the thrust bearing. If 
the end play is less than the 
minimum limit, inspect the thrust 
bearing faces for scratches, burrs, 
nicks or foreign matter. If the thrust 
faces are not damaged or dirty, they 
probably need re-aligning. Install 
the thrust bearing and align the faces 
following the recommended 
procedure (Steps 8 thru 11). Then 
check the end play. 


. Coat a new crankshaft rear oil seal 


with oil and install it (Fig. 33). 
Inspect the seal to be sure it was not 
damaged during installation. 


. Install the bearing inserts in the 


connecting rods and caps. Check the 
clearance of each bearing following 
the procedure under Connecting 
Rod Bearing Replacement. 


. If the bearing clearances аге to 


specifications, apply a light coat of 
engine oil to the journals and 
bearing. 

Turn the crankshaft throw to the 
bottom of its stroke and pull the 
piston all the way down until the 
connecting rod bearing seats on the 
crankshaft journal. 

Install the connecting rod cap and 
torque the nuts to specifications. 
After the piston and connecting rod 
assemblies have been installed, 
check the connecting rod side 
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clearance on each crankshaft journal 
(Fig. 43). 

Clean the oil pan, oil pump and oil 
pump screen. 

Install the inlet tube and screen on 
the oil pump. Prime the oil pump by 
filling the inlet opening with oil and 
rotate the pump shaft until oil 
emerges from the outlet opening. 
Install it with a new gasket. Torque 
the attaching bolts to specifications. 
On a crankshaft for a standard 
transmission, install the clutch pilot 
bushing (refer to Clutch Pilot 
Bushing Replacement). 

Turn the engine on the work stand 
so that the rear of the engine is up. 
Position the engine rear cover plate 
on the cylinder block. Position the 
flywheel on the crankshaft. Coat the 
threads of the attaching bolts with 
oil-resistant sealer and install the 
bolts. Torque the bolts to 
specifications. 

On a flywheel for a manual-shift 


transmission, locate the clutch disc 
following the procedure in Group 16. 
Install the pressure plate. Torque the 
attaching bolts to specifications. 


26. 


27. 


28. 


29. 


30. 


3⁄1, 


32, 


Turn the engine on the work stand 
so that the front end is up. 

Install the crankshaft gear following 
the procedure under Timing Gear 
Installation. 

Install a new crankshaft front oil 
seal in the cylinder front cover (Fig. 
22). Install the cylinder front cover 
and crankshaft damper by following 
the procedure outlined under 
Cylinder Front Cover Installation. 
Apply oil-resistant sealer in the 
cavities between the bearing cap and 
cylinder block (Fig. 36). Install a 
new seal in the rear main bearing сар 
and apply a bead of oil-resistant 
sealer to the tapered ends of the seal. 
Install new side gaskets on the oil 
pan with oil-resistant sealer (Fig. 
25). Position a new oil pan to 
cylinder front cover seal on the oil 
pan and install the oil pan. 

Install the oil level dipstick. 
Remove the engine from the work 
stand and install it in the vehicle. 
Check the ignition timing and adjust 
if necessary. 


CAMSHAFT BEARING 


Camshaft bearings are available pre- 


finished to size for standard and 0.015- 
inch undersize journal diameters. 
Removal 


1. 


Remove the engine following the 
procedures in this Section and install 
it on a work stand (Fig. 38). 

Remove the camshaft, flywheel and 
crankshaft, following the 


appropriate procedures. Push the 
pistons to the top of the cylinders. 
Remove the camshaft rear bearing 
bore plug as detailed in Part 21-01. 
Remove the camshaft bearings with 
the tool shown in Fig. 45. 

Select the proper size expanding 
collet and back-up nut and assemble 
on the expanding mandrel. With the 
expanding collet collapsed, install 
the collet assembly in the camshaft 
bearing and tighten the back-up nut 
on the expanding mandrel until the 
collet fits the camshaft bearing. 
Assemble the puller screw and 
extension (if necessary) as shown 
and install on the expanding 
mandrel. Wrap a cloth around the 
threads of the puller screw to protect 
the front bearing or journal. Tighten 
the pulling nut against the thrust 
bearing and pulling plate to remove 
the camshaft bearing. Be sure to 
hold a wrench on the end of the 
puller screw to prevent it from 
turning. 

To remove the front bearing, install 
the puller screw from the rear of the 
cylinder block. 


Installation 


l. 


Position the new bearings at the 
bearing bores, and press them in 
place with the tool shown in Fig. 45. 
Be sure to center the pulling plate 
and puller screw to avoid damage to 
the bearing. Failure to use the 
correct expanding collet can cause 
severe bearing damage. Align the oil 
holes in the bearings with the oil 
holes in the cylinder block before 
pressing bearings into place. Be sure 
the front bearing is installed the 
specified distance below the front 
face of the cylinder block. 

Install the camshaft rear bearing 
bore plug as detailed in Part 21-01. 
Install the camshaft, crankshaft, 
flywheel and related parts, following 
the appropriate procedures. Do not 
check connecting rod and main 
bearing clearances as a part of 
Camshaft Bearing Replacement. 
Install the engine in the vehicle, 
following the procedures in this 
Section. 


OIL FILTER 


DISPOSABLE-TYPE 


Place a drip pan under the oil filter. 
Unscrew the filter from the cylinder 
block with a filter wrench. 

Coat the gasket on the filter with oil. 
Place the filter in position on the 
cylinder block (Fig. 46). Hand- 
tighten the filter until the gasket 


contacts the adapter face, then 
advance it 1/2 turn. 

Operate the engine at fast idle and 
check for oil leaks. If oil leaks are 
evident, perform the necessary 
repairs to correct the leakage. Check 
the oil level and fill the crankcase if 
necessary. 


REPLACEABLE ELEMENT-TYPE 


The oil filter assembly is shown in 


Fig. 47. 


l. 


Place a drip pan under the filter. 
Remove the filter center bolt, then 
remove the filter assembly and 
gasket. Discard the gasket. 
Remove the filter element, neoprene 
gasket, spring and seat. Then 
remove the center bolt from the 
container and the fiber gasket from 
the bolt. Discard the element and 
gaskets. 

Wash all parts in solvent. Make sure 
the openings in the bolt are clean. 
Install the new filter element in the 
housing following the instructions 
furnished with the new element. 
Clean the cylinder block filter 
recess. Install a new gasket. 

Place the filter assembly in position 
and thread the center bolt into the 
adapter finger-tight. 

Rotate the filter assembly slightly, in 
each direction, to make sure the 
gasket is seated evenly. 

Torque the bolt to specifications. Do 
not over-torque the bolt. 

Add oil to the crankcase if 
necessary. Operate the engine at fast 
idle and check for oil leaks. 
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DETAIL-1,-2 or 
EXPANDING COLLET 


DETAIL- 1,-2 or 
BACK-UP NUT 


EXPANDING MANDREL 


THRUST BEARING 


DETAIL 8 
PULLING NUT 


DETAIL. 5 CAMSHAFT BEARING ( LOOSE ) 


PULLER SCREW 


DETAIL-6 or -7 


PULLER SCREW EXTENSION 
Tool - T65L.6250.A 


DETAIL-4 
PULLING PLATE 


A2813-A 


FIG. 45 Replacing Camshaft Bearing 


FIG. 46 Oil Filter Installed— 
Typical 
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FIG. 47 Typical Replaceable 


Element Type Oil Filter 
Assembly 


DISASSEMBLY AND ASSEMBLY 


distributor high tension lead at the 
must be torqued (refer to torque coil. Remove the distributor cap and 
specifications), oil the threads with light spark plug wires as an assembly. 
weight engine oil. Do not oil threads 4. Disconnect the fuel line at the 
that require oil-resistant or water- carburetor and fuel pump. 
resistant sealer. Disconnect the vacuum line at the 
distributor and carburetor. Remove 
the fuel and vacuum lines. 
5. Remove the fuel pump and discard 


When installing nuts or bolts that 


ENGINE ASSEMBLY 


Disassembly the gasket. 

1. Remove the engine left front support 6. Remove the oil pressure sending 
insulator from the engine. unit and the oil level dipstick. 

2. Install the engine on a work stand 7. Disconnect the distributor primary 


(Fig. 38). | 
3. Disconnect (һе spark plug wires at 
the spark plugs. Disconnect the 


Wire at the coil, then remove the 
distributor. Remove the ignition coil 
and bracket assembly. 


Remove the oil filter and oil filter 
mounting adapter. If equipped, 
remove the air compressor. 
Remove the crankcase ventilation 
regulator valve from the valve 
rocker arm cover. Remove the 
rocker arm cover. 


10. Loosen the rocker arm stud nuts, 


rotate the rocker arms to one side 
and remove the push rods in 
sequence. Place the push rods in a 
rack so they can be installed in the 
same location from which they were 
removed. 


11. Remove the valve push rod cover. 


Remove the valve lifters and place 


24- 


12: 
13. 


16. 


17. 


20. 


21. 


22. 


23. 


24. 


2 


CA 


26. 


11-23 


them in order so they may be 
installed in the same bores from 
which they were removed (Fig. 20). 
Remove the water pump. 

Remove the carburetor, intake and 
exhaust manifold and cylinder head 
as an assembly. 


. Remove the crankshaft damper 


(Fig. 21). Remove the cylinder front 
cover. Remove the crankshaft front 
oil seal from the cylinder front 
cover. 


. Remove the flywheel and engine 


rear cover plate. 

Remove the oil pan and oil pump 
and pickup tube assembly. Discard 
the gaskets and seals. 

Check the camshaft end play, the 
timing gear backlash and the timing 
gear runout (Part 21-01). Position 
the camshaft gear as shown in Fig. 
28 and remove the camshaft thrust 
plate screws. Remove the camshaft, 
thrust plate and gear as an assembly. 


. Remove the crankshaft gear as 


shown in Fig. 32. 


. Remove any ridge and/or deposits 


from the upper end of the cylinder 
bores. Remove the cylinder ridge 
with a ridge cutter. Follow the 
instructions furnished by the tool 
manufacturer. Never cut into the 
ring travel area in excess of 1/32 
inch when removing ridges. 

Make sure all bearing caps (main 
and connecting rod) are marked so 
that they can be installed in their 
original locations. Turn the 
crankshaft until the connecting rod 
being removed is down. Remove the 
connecting rod cap. 

Push each connecting rod and piston 
assembly out the top of the cylinder 
with the handle end of a hammer. 
Avoid damage to the crankshaft 
journal or the cylinder wall when 
removing the piston and rod. 
Remove the bearing inserts from the 
connecting rods and caps. Install the 
rod caps on the connecting rods 
from which they were removed. 
Remove the main bearing caps. 
Carefully lift the crankshaft out of 
the cylinder block so that the thrust 
bearing surfaces are not damaged. 
Remove the crankshaft rear oil seal. 
Handle the crankshaft with care to 
avoid possible fracture or damage to 
the finished surfaces. 

Remove the main bearing inserts 
from the cylinder block and main 
bearing caps. 


. Remove oil dipstick tube from the 


cylinder head dowel pins and 
cylinder block drain plugs. 

Disassemble the pistons, piston rings 
and connecting rods, following the 
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procedures under Pistons and 
Connecting Rods Disassembly. 
If the camshaft gear is to be removed 
from the camshaft, press the 
camshaft out of the gear in an Arbor 
Press. Remove the thrust plate and 
spacer. 
Remove the camshaft rear bearing 
bore plug as detailed in Part 21-01. 
Remove the camshaft bearings. 
Refer to Camshaft Bearing 
Replacement. 
Remove the carburetor, EGR valve 
and spacer from the intake manifold 
and discard the gaskets. Remove the 
intake and exhaust manifolds from 
the cylinder head and separate the 
manifolds. Disassemble the cylinder 
head, removing the rocker arms, 
valves, valve springs, coolant outlet 
elbow, etc. Place all parts in a rack 
or identify them so they can be 
installed in the same location from 
which they were removed. 
Assembly 

Many of the procedures given here 
are condensed from other sections of 
this Group. 
1. Clean and inspect all parts per the 
appropriate procedures in Part 21- 
01, except do not disassemble the oil 
pump and hydraulic lifters for 
cleaning. 
Remove the glaze from the cylinder 
bores by following the procedures in 
Part 21-01, Refinishing Cylinder 
Walls. 
Invert the engine on the work stand. 
Position new camshaft bearings in 
the cylinder block, making sure that 
the oil holes in the bearing are 
aligned with those in the block. 
Press them in place (Fig. 45). Be 
sure the camshaft front bearing is 
installed the specified distance 
below the front face of the cylinder 
block. 
Install a new camshaft rear bearing 
bore plug as detailed in Part 21-01. 
Oil the camshaft bearing journals 
and apply Lubriplate or equivalent 
to all the lobes. Then carefully slide 
the camshaft through the bearings. 
If the camshaft gear was removed, 
install the spacer, thrust plate and 
gear, using the tool shown in Fig. 30. 
Install the thrust plate screws and 
torque to specifications. 
If the crankshaft main bearing 
journals have been refinished to a 
definite undersize, install the correct 
undersize bearings. Be sure the 
bearing inserts and bearing bores are 
clean. 
Place the upper main bearing inserts 
in position in the bore with the tang 
fitting in the slot provided. 
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28. 


29, 


12. 


13. 


14. 


16. 


17. 


19. 


20. 


21. 
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Install the lower main bearing 
inserts in the bearing caps. 


. Carefully lower the crankshaft into 


place. Be careful not to damage the 
bearing surfaces. 


. Check the clearance of each main 


bearing following the procedure 
given in this Section. 

After the bearings have been fitted, 
apply a light coat of engine oil to the 
journals and bearings. Install all the 
bearing caps, except the thrust 
bearing cap (No. 5 bearing). Be sure 
that the main bearing caps are 
installed in their original locations. 
Torque the bearing cap bolts to 
specifications. 

Install the thrust bearing cap and 
check the crankshaft end play by 
following steps 11 thru 16 under 
Crankshaft Installation in this 
Section. 

Check the camshaft end play, 
camshaft gear backlash following 
the procedures in Part 21-01. If the 
end play exceeds specifications, 
replace the thrust plate. If the gear 
backlash exceeds specifications, 
replace the camshaft gear (and 
crankshaft gear as necessary). 


. Check the camshaft gear runout 


with a dial indicator (Part 21-01). If 
the gear runout is excessive, replace 
the gear. 

Check the piston to cylinder bore fit 
of each piston following the 
procedure in Part 21-01. 

Check the end gap of all piston rings 
(Part 21-01). Assemble the pistons 
piston rings and connecting rods, 
following the procedure under 
Pistons and Connecting Rods 
Assembly. Check the piston ring 
side clearance (Part 21-01). 


. Install the piston and connecting rod 


assemblies and check the clearance 
of the connecting rod bearings. 
Refer to Piston and Connecting Rod 
Installation and Connecting Rod 
Bearing Replacement. 

Coat a new crankshaft front oil seal 
with grease and install it in the 
cylinder front cover (Fig. 22). 
Coat the gasket surfaces of the 
cylinder front cover and cylinder 
block with oil-resistant sealer. 
Position the gasket on the block and 
install the cover (Fig. 23). Torque 
the bolts to specifications. 
Lubricate the damper end of the 
crankshaft with a white lead and oil 
mixture. Apply Lubriplate or 
equivalent to the seal surface of the 
front oil seal. Apply Lubriplate or 
equivalent to the seal surface of the 
crankshaft damper and install the 
crankshaft damper (Fig. 24). 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


Apply a light film of engine oil on a 
new crankshaft rear oil seal. Apply 
Lubriplate or equivalent to the seal 
contact surface of the crankshaft 
and install the seal (Fig. 39) the 
specified distance below the face of 
the cylinder block. Be sure the seal 
was not damaged during 
installation. 

Position the engine rear cover plate 
on the rear of the cylinder block and 
install the flywheel on the 
crankshaft. Apply oil-resistant 
sealer to the threads of the flywheel 
attaching bolts. Install the bolts and 
torque them to specifications. 
Prime the oil pump by filling the 
inlet opening with oil and rotate the 
pump shaft until oil emerges from 
the outlet opening. Use a new gasket 
and install the inlet tube and screen 
on the oil pump. Position a new 
gasket on the oil pump body and 
install the oil pump and inlet tube 
assembly. Torque the attaching bolts 
to specifications. 

Apply oil-resistant sealer in the 
cavities between the bearing cap and 
cylinder block (Fig. 36). Install a 
new seal in the rear main bearing cap 
and apply a bead of oil-resistant 
sealer to the tapered ends of the seal. 
Install new side gaskets on the oil 
pan with oil-resistant sealer (Fig. 
25). Position a new cylinder front 
cover seal on the oil pan and install 
the oil pan. 

Coat both sides of a new water pump 
gasket with water-resistant sealer 
and position the gasket on the 
cylinder block. Coat the threads of 
the water pump bolts with water- 
resistant sealer. Install the water 
pump. Torque the bolts to 
specifications. 

Assemble the valves, springs, rocker 
arms, coolant outlet elbow, etc., 
following the procedures under 
Cylinder Head. 

Place a new cylinder head gasket on 
the block. Carefully position the 
cylinder head on the block and 
install the bolts. Torque the bolts in 
sequence (Fig. 17) to specifications. 
When cylinder head bolts have been 
tightened it is not necessary to re- 
torque the bolts after extended 
operation. However, the bolts may 
be checked and re-torqued,if desired. 
Clean the exterior surface of the 
valve lifters with a clean, lint-free 
cloth and oil the surface with engine 
oil. Install the valve lifters (Fig. 20) 
in the same sequence that they were 
removed. 

Apply Lubriplate or equivalent to 
both ends of the push rods and to the 
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32. 


33; 


34. 


35. 


36. 


37. 


38. 
39: 


41. 


42. 


push гоа Богев іп the cylinder head. 
Install the push rods in the same 
sequence that they were removed. 
Be sure the push rods аге properly 
seated in the valve lifters. Engage the 
rocker arms with the push rods and 
tighten the stud nuts sufficiently to 
hold the push rods in place. 
Adjust the valve clearance as 
described in this Part. 

Coat the gasket surface of the push 
rod cover with oil-resistant sealer 
and position a new gasket on the 
cover. Install the cover and gasket 
on the cylinder block. Torque the 
cover bolts in sequence to 
specifications. 

Install the carburetor, ЕСЕ valve, 
spacer, intake and exhaust manifold, 
following the procedure under 
Intake and Exhaust Manifolds 
Installation. 

Clean the valve rocker arm cover. 
Place the new gaskets in the covers 
making sure that the tabs of the 
gasket engage the notches provided 
in the cover. Install the cover on the 
cylinder head and torque the cover 
screws in sequence to specifications. 
Install the crankcase ventilation 
regulator valve in the rocker arm 
cover. Attach the vent hose to the 
intake manifold inlet tube. 

Install the cylinder block drain plugs 
and oil pressure sending unit. Install 
the oil level dipstick tube and 
dipstick. 

Install the oil filter mounting 
adapter. Coat the seal surface of a 
new oil filter with grease (or engine 
oil). Install the oil filter until the seal 
surface contacts the cylinder block, 
then tighten the filter an additional 
1/2 turn. 

Install the ignition coil and bracket. 
Position No. 1 cylinder on TDC 
after the compression stroke. Set the 
distributor points to No. 1 cylinder 
firing position and install the 
distributor. With the distributor 
ignition points open position (No. 1 
cylinder) install the hold-down 
clamp and screw. Tighten the screw 
snug, but not tight. 


. Use a new gasket and install the fuel 


pump. Torque the bolts to 
specifications. Install the carburetor 
fuel inlet line and distributor 
vacuum line. Install the air 
compressor, if so equipped. 

Install the distributor cap and spark 
plug wires. Connect the spark plug 
wires. Connect the distributor 
primary and secondary high tension 
wires to the ignition coil. 

Remove the engine from the work 
stand. Install the engine left front 
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support insulator on the engine. 


CYLINDER HEAD 


Disassembly 


it 


2. 


Remove the coolant outlet housing 
and thermostat. Discard the gasket. 
Remove the intake manifold, 
exhaust manifold and carburetor as 
an assembly from the cylinder head. 
Discard the gasket. 

Remove the spark plugs. 

Remove the deposits from the 
combustion chambers and valve 
heads with a scraper and а wire 
brush before removing the valves. 
Be careful not to scratch the 
cylinder head gasket surface. 
Compress the valve springs (Fig. 
48), then remove the valve spring 
retainer locks and release the spring. 
Remove the spring retainer, spring, 
stem seal and valve (Fig. 49). 
Discard the valve stem seals. 
Identify all valve parts. 


Assembly 


jr 


Lubricate the valve guides and valve 
stems with heavy engine oil. Apply 
Lubriplate or equivalent to the tip of 
the valve stems. 

Install each valve in the valve guide 
from which it was removed or to 
which it was fitted. 

Oil and install a new intake valve oil 
seal (Fig. 49). Do not install the O- 
ring type seal on the exhaust valves 
at this time. 

Install the valve spring over the 
valve. Be sure the closed coil end is 
placed against the cylinder head. 
Position the spring retainer on all 
valve springs. Make sure that a 
positive rotating retainer is used on 
all of the exhaust valves (Fig. 49). 
Compress the spring (Fig. 48). 
Apply engine oil to the O-ring type 
seal, then install it on the exhaust 
valve. Install the retainer locks. 


Valve Spring 
Compressor 


FIG. 48 Compressing Valve Spring 
on Bench 
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FIG. 49 Valve Assembly 


7. Measure the assembled height of the 
valve spring from the surface of the 
cylinder head spring pad to the 
underside of the spring retainer with 
dividers (Fig. 50). 

Check the dividers against a scale. If 
the assembled height is greater than the 
specified limit, install the necessary 
0.030 inch thick spacer(s) between the 
cylinder head spring pad and the valve 
spring to bring the assembled height to 
the recommended dimension. Do not 
install spacers unless necessary. Use of 
spacers in excess of recommendations 
will result in overstressing the valve 
springs and overloading the camshaft 
lobes which could lead to spring 
breakage and worn camshaft lobes. 

8. Position a new intake manifold 
gasket on the cylinder head. Install 
the intake manifold, exhaust 
manifold and carburetor as an 
assembly. Torque the manifold bolts 
and nuts in sequence (Fig. 16) to 
specifications. 

9. Using a new gasket coated with 
water-resistant sealer, install the 
thermostat and coolant outlet elbow. 
Torque the attaching bolts to 
specifications. 


VALVE LIFTER 


The disassembly and assembly 
procedures for Types I and II valve 
lifters are different. Valve lifters should 
always be tested after assembly. Refer to 
the test procedures covered in Part 21- 


01. 
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UNDERSIDE OF SPRING RETAINER 


SURFACE OF SPRING PAD 


A2857 -B 


FIG. 50 Checking Valve Spring 
Assembled Height— 
Typical 


TYPE | 


Disassembly 
Each valve lifter is a matched 

assembly. If the parts of one lifter are 

intermixed with those of another, 
improper valve operation may result. 

Disassemble and assemble each lifter 

separately. Keep the lifter assemblies in 

proper sequence so that they can be 
installed in their original bores. 

1. Grasp the lock ring with needle nose 
pliers to release it from the groove. It 
may be necessary to depress the 
plunger to fully release the lock ring. 

2. Remove the push rod cup, metering 
valve (disc), plunger and spring. 

3. Invert the plunger assembly and 
remove the check valve retainer by 
carefully prying up on it with a 
screwdriver. Remove the check 
valve (disc or ball check) and spring. 
For the cleaning and inspection 

procedures, refer to Part 21-01. 

Assembly 
Type I hydraulic valve lifter 

assembly is shown in Fig. 51. 

1. Place the plunger upside down оп a 
clean work bench. 

2. Place the check valve (disc or ball 
check) in position over the oil hole 
on the bottom of the plunger. Set the 
check valve spring on top of the 
check valve (disc or ball check). 

3. Position the check valve retainer 
over the check valve and spring and 
push the retainer down into place on 
the plunger. 

4. Place the plunger spring and then 
the plunger (open end up) into the 
lifter body. 

5. Position the metering valve (disc) in 
the plunger and then place the push 
rod seat in the plunger. 

6. Depress the plunger and position the 
closed end of the lock ring in the 
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FIG. 51 Туре І Hydraulic Valve 
Lifter Assembly 


groove of the lifter body. With the 
plunger still depressed, position the 
open ends of the lock ring in the 
groove. Release the plunger and 
then depress it again to fully seat the 
lock ring. 

7. Use the hydraulic valve lifter 
leakdown tester (Part 21-01) to fill 
the lifters with test fluid. 


TYPE 1 


Disassembly 
Each valve lifter is a matched 

assembly. If parts of one lifter are 

intermixed with those of another, 
improper valve operation may result. 

Disassemble and assemble each lifter 

separately. Keep the lifter assemblies in 

proper sequence so they can be installed 
in their original bores. 

1. Grasp the lock ring with needle nose 
pliers to release it from the groove. It 
may be necessary to depress the 
plunger to fully release lock ring. 

2. Remove the push rod cup. 

3. Remove the plunger assembly, the 
check valve and the check valve 
retainer and plunger spring. 
Carefully remove the plunger 
spring, the check valve retainer and 
the check valve ball and spring from 
the plunger. 

Assembly 
Type II hydraulic lifter assembly is 

shown in Fig. 52. 

1. Place the plunger on a clean work 
surface (table or bench) in an 
inverted position and center the 
check valve ball and spring on it. 
Carefully slide the check valve 
retainer over the ball and spring and 
down until it bottoms. Use every 
precaution not to distort it in any 
way. Place the plunger spring over 
the metering valve. 

2. Leaving the assembly in the inverted 
position, slide the lifter body down 
over the spring until it slightly 
compresses the spring. 

3. Position the combined assembly 
right side up on the work surface 
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(table ог bench). 

4. Installthe push rod cup. Depress the 
cup and install the lock ring. 

5. Use the hydraulic valve lifter 
leakdown tester (Part 21-01) to fill 
the lifters with test fluid. 


OIL PUMP 


Disassembly 

1. Remove the cover attaching screws 
and remove the cover (Fig. 53). 

2. Remove the inner rotor and shaft 
assembly, then remove the outer 
race. 

3. Scrape away the staking marks on 
the body around the oil pressure 
relief valve cap. Drill a 1/8-inch hole 
in the relief valve cap and insert a 
self-threading sheet metal screw of 
proper diameter into the cap. Pull 
the cap out of the chamber. Remove 
the spring and plunger. 

Refer to Part 21-01 for the cleaning 
and inspection and repair procedures. 
Assembly 
l. Clean all parts thoroughly. Install 

the oil pressure relief valve plunger, 

spring and new cap. Stake the cap 
into position. 

2. Install the outer race (recessed dot 
facing out on same side as dot on 
rotor) and the inner rotor and shaft 
assembly. 

The inner rotor and shaft and the 
outer race are serviced as an assembly. 
One part should not be replaced without 
replacing the other. 

3. Install the cover and torque the 
attaching screws to specifications. 


PISTON AND CONNECTING ROD 


Disassembly 
1. Remove the bearing inserts from the 
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connecting rod and cap. 

2. Mark the pistons and pins to assure 
assembly with the same rod and 
installation in the same cylinder 
from which they were removed. 

3. Remove the piston rings. Using an 
Arbor Press and the tool shown in 
Fig. 54, press the piston pin from the 
piston and connecting rod. 

Refer to Part 21-01 for the Cleaning, 
Inspection and Repair procedures. 
Assembly 

The piston, connecting rod and 
related parts are shown in Fig. 55. 
Check the fit of a new piston in the 
cylinder bore before assembling the 
piston and piston pin to the connecting 
rod following the procedures in Part 21- 
01. 

The piston pin bore of a connecting 
rod and the diameter of the piston pin 
must be within specifications. 

1. Apply a light coat of engine oil to all 

parts. Assemble the piston to the 

connecting rod with the bearing tang 
side of the connecting rod and the 
indentation notch in the piston 

positioned as shown in Fig. 56. 

Start the piston pin in the piston and 

connecting rod. Using an Arbor 

Press, press the piston pin through 

the piston and connecting rod until 

the pin is centered in the connecting 

rod (Fig. 57). 

Check the end gap of all piston rings 

(Part 21-01). It must be within 

specifications. Follow the 

instructions contained on the piston 
ring package and install the piston 
rings. 

4. Check the ring side clearance of the 
compression rings with a feeler 
gauge inserted between the ring and 
its lower land (Part 21-01). The 
gauge should slide freely around the 
entire ring circumference without 


t» 


d 
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binding. Any wear that occurs will 
form a step at the inner portion of 
the lower land. If the lower lands 
have steps, the piston should be 
replaced. 

Be sure the bearing inserts and the 
bearing bore in the connecting rod 
and cap are clean. Foreign material 
under the inserts will distort the 
bearing and cause a failure. Install 
the bearing inserts in the connecting 
rod and cap with the tangs fitting in 
the slots provided. 


CYLINDER ASSEMBLY 


Disassembly 

Follow steps 1 thru 17 under Engine 
Disassembly in this section. Remove the 
cylinder head dowels from the cylinder 
block. Remove the cylinder block drain 
plugs and remove the cylinder assembly 
from the work stand. 

Clean the gasket and seal surfaces of 
all parts and assemblies (refer to Part 
21-01). 

Assembly 

Install the replacement cylinder 
assembly on a work stand. Install the 
cylinder block drain plugs and cylinder 
head dowels. Transfer all parts removed 
from the old cylinder assembly to the 
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FIG. 54 Removing Piston Pin 
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new cylinder assembly, following the 
procedures in steps 19 thru 21, 23 thru 
27, 29 thru 33 and 36 thru 44 under 
Engine Assembly in this section. When 
transferring parts to the new cylinder 
assembly, be sure all assembly 
clearances are within specified limits. 


CYLINDER BLOCK 


Disassembly 

Follow steps 1 thru 27 under Engine 
Disassembly in this section. Remove the 
cylinder head dowels and cylinder block 
drain plugs. Remove the intake and 
exhaust manifolds and cylinder head as 
an assembly. Remove the cylinder block 
from the work stand. Clean the gasket 
and seal surfaces of all parts and 
assemblies (Part 21-01). 
Assembly 

Install the replacement cylinder 
block on a work stand. Install the 
cylinder block drain plugs and cylinder 
head dowels. Transfer all parts removed 
from the old cylinder block to the new 
cylinder block, following steps 5 thru 
27, 29 thru 33, and 36 thru 44 under 
Engine Assembly in this section. Install 
the manifolds and cylinder head as an 
assembly. Check all assembly 
clearances and correct as necessary. 
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SPECIFICATIONS 


GENERAL SPECIFICATIONS 


| Bore 0и Tr 
Compression and Compression Pressure Firing 
Engine (1) Ratio Stroke Pressure 2000 rpm Order Belt Tension 
"40 Six 85:1 400х318 When checking 40-60 psi 1-5.3 lew 140 
300 LD & 841 4.00 x 398 compression, take 6-2-4 
HD Six the highest com ed 110 
pression reading 
and compare it to X used Dt 
the lowest reading ane that has been in 
The lowest reading operation for 10 minutes 
must be within 75% 
of the highest 
(1) Engine No. Shown ; the Piston Displacement in Cubic Inches 3l 
CYLINDER HEAD 
Combustion Valve Guide Valve 
Chamber Bore Dia.— Valve Seat Valve Rocker Arm Gasket | 
Volume- Standard Valve Seat Seat Runout Arrangement Stud Bore Surface 
Engine сс Int. and Exh. Width Angle (Minimum) Front to Rear Dia.—Std Flatness 1) 
10 73.0-76.0 | 13433-0 3443 Int. 0060—0080 Int 00015 E-I-E-I-E-I 0.3685—0.3695 0.006 Inch 
300 LD 750-780 | Exh 0070-0090 and E-|-E-1-E-1 in any B inches 
300 HD 760-720 Exh yr an overall 
450 at 0.007 
(Т) Head gasket surface finish RMS 60-150 
VALVE ROCKER ARMS, ROCKER ARM SHAFT, PUSHRODS AND TAPPETS 
iz Valve Tappet or Lifter | Collapsed 
Rocker Arm Valve Push Rod Standard Clearance Hydraulic Lifter Tappet Gap | 
Engine Lift Ratio (Maximum Runout) Diameter To Bore (1) Leakdown Rate Allowable Desired 
240,301 1611 0015 0.8740- 0.0007 5-50 Seconds Max 0.074 0.124 2] 
08745 0 0027 Measured at 1/16 0.174 
inch plunger travel || 
(Q Wear Limit — 000 
VALVES 
Valve Stem to 
slve Gade Clearance Valve Head Diameter Valve Face Angle Valve Face Runout (Maximum) 
Engine Intake Exhaust Intake Exhaust =| 
40 
300 LD 0.0010-0.0027 D 0.0010-0.0027 (D 1.772-1.787 1,552—1.567 449 0.002 
300 HD 
(1) Wear Limit 0.0055 zu 
VALVES (Continued) 
i | Valve Stem Diameter | 
Standard 0.003 Oversize 0.015 Oversize 0.030 Oversize 
Engine Intake Exhaust Intake Exhaust | Intake Exhaust Intake Exhaust 
240, 300 LO 0.3416—0 3423 0.3416—0 3423 0.3446—0.3453 0 3446—0.3453 0 3566—0.3573 0.3566—0 3573 03716-0 3723 0.3716-0 3723 
300 HD | | | 
VALVE SPRINGS 
Valve Spring Pressure- Valve Spring Valve Spring Valve Spring 
Lbs @ Specified Length Free Length Assembled Height Out of Square 
Engine Pressure Wear Limit (Approx.) (Pad to Retainer) (Max.) 
5/64 (0.078) 
240 & 300 Intake 76-84 @ | 700 68 @ 1.700 Intake 1.99 Intake 1-11/16—1-23/32 
Intake 187-207 @ 1.300 166 @ 1.300 
Exhaust 77-85 — 1 580 69 © 1.300 Exhaust 1 87 Exhaust 1-9/16-1-19/32 
Exhaust 182-202 @ 1 180 162 @ 1 180 
CYLINDER BLOCK 
Cylinder Bore Tappet Main Bearing Distributor Head Gasket 
Diameter Bore Bore Shaft Bearing Surface 
Engine (1) Diameter Diameter Bore Diameter Flatness Y 
240,300 4 000—4 0036 0.8752—0.0767 2 5902-2 5910 05155-0 5165 0 003 inch in 
L ғас» 
(D — Maximum out-of-round 0001 (2) Head gasket surface tinish RMS 
r Limit 0.005 All 80-15 
Maximum taper 0 001 
Wear Limit 0010 
Cylinder bore surface finish RMS 15—35 
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O Maximum allowable lobe lift loss (All Engines) 0.005 ©) Wear Limit 0.006 @ Wear Limit 0.009 


Camshaft 
Lobe Lift (D) Theoretical Valve Lift Camshaft Journal to 
Bearing 
Engine Intake Exhaust Intake Exhaust End Play @ Clearance (2) 
240,300 0.2490 0.2490 0 400 0.400 0.001-0.007 0.001-0.003 


CAMSHAFT (Cont'd.) 


Епдіпе 


Camshaft Bearings 
Location (2) 


Bearing 240, 300 Item Bearing 240, 300 
2 0170-2 0180 Camshaft Bearing: (No. 1) 2 0190—2 0200 
Inside Diameter 
(No. 1) 0.020—0 035 


(Т) Camshaft Journal maximum runout—All engines 0.008 (2) Distance in inches that the front edge of the bearing is installed 
Camshaft Journal maximum out-of-round—All engines 0.005 towards the rear from the front face of the cylinder block 
CAMSHAFT DRIVE MECHANISM 
ІМ Camshaft Gear ili Crankshaft Gear 
Camshaft Gear To Assembled =| Assembled 
Crankshaft Gear Face Runout Face Runout 
Engine Backlash TIR Max. TIR Max. 
240-300 0.002—0.004 0 006 0.003 
CRANKSHAFT AND FLYWHEEL 
Main Bearing Thrust Main and Main and Rod 
Main Bearing Main Bearing Journal Main Bearing Bearing Rod Bearing Bearing Journal 
Journal Journal Runout- Thrust Face Journal Journal Journal Finish Thrust Face 
Engine Diameter (1) Q Maximum Runout Max. Taper Length В М S Мах. Finish RMS 
240, 300 10 2.3982-2.3990 0 002 0001 0 0003 1.199—1.201 12 20 Front-20 Rear 
300 HD Per Inch 
@ Maximum Out-of-round 0.0004 — (2) Wear Limit 0.005 
CRANKSHAFT AND FLYWHEEL (Continued) 
Mr EZ T Crankshaft To Flywheel Ring Gear Lateral 
Connecting Rod Connecting Rod Crankshaft Rear Face of Flywheel Runout 
Journal Bearing Journal Free End Block Runout Clutch Face Standard Automatic 
Diameter (1) Maximum Taper Play TIR Max Runout Transmission Transmission 
2.1228—2 1236 0.0003 Per Inch 0.004—0 008 0.005 0010 0.045 0.040 
(Ее Ө, 
LO Ма ı out-of-round 0.0004 (2) Wear limit 0.012 
CRANKSHAFT BEARINGS 
Ir | Connecting Rod Bearings Main Bearings 


| To Crankshaft Clearance Wall Thickness To Crankshaft Clearance 


| Wall Thickness 


0 0009-0 0028 


) to standard thickness for 0.002 undersize 


Desired Allowable —Standard (Т) Desired | Allowable | —Standard (7) 
0.0008 —0.0015 0.0008—0.0024 0.0754—0.0757 | 0.0005—0 0015 | 0.0005—0.0022 | 00954-00957 
0 0009—0 0027 0.0009-0.0015 0.0009-0.0026 0 0952—0.0955 


0.0850—0.0955 


CONNECTING ROD 


Connecting Rod 
Alignment Max. 
Tot. Difference (2) 


Connecting Rod 
Length 


Connecting Rod 
Bearing Bore 


Piston Pin 
Bore or Bushing 


Connecting Rod Assembly 
(Assembled To Crankshaft) 


І.0 Diameter (Т) Center to Center | Twist | Bend Side Clearance (2) 
0.9734—0 9742 2 2750—2.2758 6 0.012 | 0004 0.0060—0.0130 
1+ TT t- round (All Engines) 0.0006, Taper 0.0004 @ Wear Limit 0.018 
kshaft bearing bore must be parallel and in the same vertical plane within the specified total difference at 
[ees nd \ Баг г 14 inches on each side of rod 
PISTON 
Diameter (1) Piston To Ring Groove Width 
Cylinder Bore Piston Pin Compression | ] 
Engine Coded Red Coded Blue 0.003 Oversize | Clearance (2) Bore Diameter Top Intermed. Bottom Oil 
3 9984-3 9990 3 9996-4 0002 | 4 0008-4 0014 0 0014—0 0022 0.9753—0.9756 0 0800 0 0800- 0.1880 
| 00810 0.0810 0189 
Б 1 ор? r the proper r edures for mea pistan ta bore clearance 
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PISTON PIN 
Diameter To Piston To Connecting Rod 
Engine Length Standard 0.001 Oversize 0.002 Oversize Clearance Bushing Clearance 
10 1150-3 170 0.9750- 0 0753 0 9760-0 97t 0.9770—0.9773 jl t 
PISTON RINGS = 
Ring Width Side Clearance Ring бар 
Compression Ring 0и Compression Ring 01 | Compression Ring 01 
Engine Top Bottom Ring Top Bottom Ring | Top | Bottom Ring 
77-0 00770-0 0780 0.002—0.004 0 0025- 0.004 1 10-0 02 
т s |” | | 
L М) Мешіті! 0.002 Мах, increase іп total clearance. (2) Steel rail 
А 011 PUMP 
Relief Valve Drive Shaft Relief Rotor Assembly Outer Race | 
Spring Tension-Lbs To Housing Valve End Clearance- To Housing 
Engine @ Specified Length Bearing Clearance Clearance (Pump Assembled) (Radial Clearance) 
С 10, 3 | 06-226 € 2 490 0 0015—0,0029 0. 0015-0 0029 0.0010—0.0041 | 0.001-0.013 
APPROXIMATE 011 PAN CAPACITIES 
Engine 


Crankcase Capacity 


(Quarts) 


240-300 Six Econoline 
(F-100/250 4x2) 


240,300 Six (F-100/250 4x4, F-300/350 - | 


300 F-E-LN.500,P-350/500); Ғ100/250 (4x2) | 


300 Six HD (F-B-LN-600, 


= 


C-500/600) 


7 


pi Yan) = p 
е — — — 
SEALERS LUBRICANTS 
- 
Ford Part No. Item Ford Part No. 
Exhaust f | Valve L Coz 14901 149 
Note: All values given are in Ft-Lbs unless otherwise stated. Oil treads with lightweight engine oil unless the threads require oil-resistent or water-resistant sealer 
—— | 
Engines Engines 
Applicable E Item Applicable Torque = 


240, 300 
240, 300 


240, 300 


240, 300 


üt ІП! 


+ VU 
Oi Pump 1o Cylinder Block 240, 300 12-1 Rackt j 
Го Pump ( 1 240, 300 9:1: R T 
Qu F ( r Bol 300 
5 
Cranksh \ 0 
Damper ur Рі lle 240-300 130-150 Bl SS RU 4 ХР 2 
| Crankshat V Push Rod Chamb er (иле) 240, 301 15-20 
= т г T. 777) 
Water Pump to Cylinder Block 240, 300 15-21 Fuel Pump to f ! 2 | e| 
r x === 
\ | ? 
0 | m 
240 [c zi 
240-300 2 а 
Econoline Econoline 
Item 240 


Engine M 


Crassmember Reinforcement t 


Engine Front 
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TORQUE LIMITS FOR VARIOUS SIZE BOLTS-FT-LBS 


Caution: If any of the torque limits listed in this table disagree with any of those listed in the preceding tables, 
the limits listed in the preceding tables prevail. 
Size (Inches) 1/4-20 


5/1618 | 3/8- 16 | 7/18-14 12-13 9/16—18 
Torque (Ft-Lbs) 5-9 12-18 | 22-32 | 40—55 55—80 85—120 
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DESCRIPTION 


ENGINE 


The 302 V-8 engine is shown in Fig. 
1 and is available in the Bronco, 
Econoline and F-100. This 8-cylinder 
engine has a piston displacement of 302 
cubic inches and a compression ratio of 
8.2:1. 

An engine identification tag 15 
located behind or under the ignition coil 
bracket. Refer to Part 21-01 for the 
engine tag code. 


EXHAUST EMISSION CONTROL 
SYSTEM 


Тһе Imco exhaust emission control 
system along with the EGR System 
(Exhaust Gas Recirculation) controls 
engine combustion at a level designed to 
reduce contaminants normally emitted 
through the exhaust system. This is 
accomplished by using a specially- 
calibrated carburetor and distributor. 
The EGR System is covered in Volume 
VI of this manual. 


CRANKCASE VENTILATION 
SYSTEM 


The engine is equipped with a 
positive closed-type crankcase 
ventilation system directing the 
crankcase vapors to the intake manifold. 
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FIG. 1 Left 3/4 Front View of Engine—Typical 


ADJUSTMENTS 


VALVE CLEARANCE 


The valve arrangement of the left 
bank is E-I-E-I-E-I-E-I and on the right 
bank is I-E-I-E-T-E-I-E. 

A 0.060 inch shorter push rod or a 
0.060 inch longer push rod are available 
for service to provide a means of 
compensating for dimensional changes 
in the valve mechanism. Refer to the 
Master Parts List or the specifications 
for the pertinent color code. 

Valve stem to valve rocker arm 
clearance should be within 
specifications with the hydraulic lifter 
completely collapsed. Repeated valve 
reconditioning operations (valve and/or 
valve seat refacing) will decrease the 
clearance to the point that if it is not 
compensated for, the hydraulic valve 
lifter will cease to function and the valve 
will be held open. 


Tool - 6513-AC 


í => mas А 1656-8 
FIG. 2 Checking Valve Clearance— 
Hydraulic Valve Lifters 


To determine whether a shorter or a 
longer push rod is necessary, make the 
following check: 

1. Install an auxiliary starter switch. 
Crank the engine with the ignition 
switch OFF until the No. 1 piston is 
on TDC after the compression 
stroke. 

2. With the crankshaft in the positions 
designated in Steps 3, 4 and 5, 
position the hydraulic lifter 
compressor tool on the rocker arm. 
Slowly apply pressure to bleed down 
the hydraulic lifter until the plunger 
is completely bottomed (Fig. 2). 
Hold the lifter in this position and 
check the available clearance 
between the rocker arm and the 
valve stem tip with a feeler gauge. 
The feeler gauge width must not 
exceed 3/8 inch. 

If the clearance is less than 
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FIG.3 Position of Crankshaft for Checking and Adjusting Valve Clearance 


specifications, install an undersize push 

rod. 

If the clearance is greater than 
specifications, install an oversize push 
rod. 

3. With the No. 1 piston on TDC at the 
end of the compression stroke, 
POSITION А in Fig. 3, check the 
following valves: 

No. 1 Intake No. 1 Exhaust 

No. 7 Intake No. 5 Exhaust 

No. 8 Intake No. 4 Exhaust 
4. Rotate the crankshaft to POSITION 

B in Fig. 3 and check the following 

valves: 

No. 5 Intake No. 2 Exhaust 

No. 4 Intake No. 6 Exhaust 
5. Rotate the crankshaft to POSITION 

C in Fig. 3 and check the following 

valves: 

No. 2 Intake No. 7 Exhaust 

No. 3 Intake No. 3 Exhaust 

No. 6 Intake No. 8 Exhaust 

The positive stop rocker arm stud 
eliminates the necessity of adjusting the 
valve clearance. However, to obtain the 


specified valve clearance, it is important 
that all valve components be in a 
serviceable condition and installed and 
torqued properly. Each stud nut should 
be removed and inspected for conditions 
shown in Fig. 4 when adjusting valve 
clearance. 

With the crankshaft in the positions 
designated in Steps 1, 2 and 3, remove 
and inspect the stud nut for conditions 
shown in Fig. 4. Install and turn the stud 
nut clockwise until it contacts the stop. 
Tighten the nut to specifications. 

6. With the No. 1 piston on TDC at the 
end of the compression stroke, 
POSITION A in Fig. 3, set the valve 
clearance on the following valves: 
No. 1 Intake No. 1 Exhaust 
No. 7 Intake No. 5 Exhaust 
No. 8 Intake No. 4 Exhaust 

7. Rotate the crankshaft to POSITION 
B in Fig. 3 and set the valve 
clearance on the following valves: 
No. 5 Intake No. 2 Exhaust 
No. 4 Intake No. 6 Exhaust 

8. Rotate the crankshaft to POSITION 


POSITION 1 – No. 1 o! TDC ot end of compr 
POSITION 2 – Rotate 


POSITION 3 – Rotate th 
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FIG. 4 Inspection of Rocker Arm 
Stud Nut 


C in Fig. 3 and set the valve 
clearance on the following valves: 
No. 2 Intake No. 7 Exhaust 

No. 3 Intake No. 3 Exhaust 

No. 6 Intake No. 8 Exhaust 


сі. ы a ——————————————— ————— 
REMOVAL AND INSTALLATION 


Most of the procedures in this 
section will require the removal of the 
engine cover on Econoline vehicles. 

When installing nuts or bolts that 
must be tightened (Refer to torque 
specifications), oil the threads with light 
weight engine oil. Do not oil threads 
that require oil-resistant or water- 
resistant sealer. 

Refer to Part 21-01 for Cleaning, 
Inspection and Test procedures. 


ENGINE ASSEMBLY 


The engine removal and installation 
procedures are for the engine only 
without the transmission attached. 


F-100 AND BRONCO 


Removal 
1. Drain the cooling system and the 
crankcase. 


2. Disconnect the battery and 


alternator ground cables from the 
cylinder block. 

3. Remove the air cleaner and intake 
duct assembly, including the 
crankcase ventilation hose. 

4. Disconnect the radiator lower and 
upper hose at the radiator. If 
equipped with an automatic 
transmission, disconnect the 
transmission oil cooler lines. 

5. Remove the fan shroud and position 
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it over the fan. Remove the radiator. 

Remove the fan shroud, fan spacer, 

belts and pulley. 

6. Disconnect the wires at the 
alternator adjusting bolts and allow 
the alternator to swing down and 
out of the way. 

7. Disconnect the oil pressure sending 
unit wire from the sending unit, and 
the flexible fuel line at the fuel tank 
line. Plug the fuel tank line. 
Disconnect the windshield wiper 
vacuum line at the fuel pump. 

8. Disconnect the accelerator rod from 
the carburetor. 

Disconnect the transmission shift 
rod and remove the retracting spring if 
so equipped. 

9. Disconnect the heater hoses from 
the water pump and intake 
manifold. Disconnect the water 
temperature sending unit wire from 
the sending unit. 

10. Remove the flywheel housing-to- 
engine upper bolts. 

11. Disconnect the primary wire from 
the ignition coil. Remove the wire 
harness from the left rocker arm 
cover and position the wires out of 
the way. Disconnect the ground 
strap from the cylinder block. 

12. Raise the front of the vehicle. 
Disconnect the starter cable from 
the starter. Remove the starter. 

13. Disconnect the muffler inlet pipes 
from the exhaust manifolds. 
Disconnect the engine support 
insulators from the brackets on the 
frame underbody. 

On a vehicle with automatic 
transmission, remove the converter 
inspection plate. Remove the torque 
converter-to-flywheel attaching bolts. 

Remove the remaining flywheel 
housing-to-engine bolts. 

14. Lower the vehicle, and then support 
the transmission. Install the engine 
left lifting bracket on the front of the 
left cylinder head, and install the 
engine right lifting bracket at the 
rear of the right cylinder head. Then 
attach the engine lifting sling (Fig. 
5). 

15. Raise the engine slightly and 
carefully pull it from the 
transmission. Carefully lift the 
engine out of the engine 
compartment so that the rear cover 
plate is not bent or other 
components damaged. Install the 
engine on a workstand. 

Installation 

1. Attach the engine lifting brackets 
and sling (Fig. 5).Removethe engine 
from the workstand. 

2. Lower the engine carefully into the 
engine compartment. Make sure the 
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dowels in the block are through the 

rear cover plate, then engage the 

holes in the flywheel housing. 

On a vehicle with manual 
transmission, start the transmission 
main drive shaft into the clutch disc. It 
may be necessary to adjust the position 
of the transmission in relation to the 
engine if the input shaft will not enter 
the clutch disc. If the engine hangs up 
after the shaft enters, turn the 
crankshaft slowly (transmission in gear) 
until the shaft splines mesh with the 
clutch disc splines. 

3. Install the flywheel housing upper 
bolts. 

4. Install the engine support insulator- 
to-bracket attaching nuts. 
Disconnect the engine lifting sling 
and remove the lifting brackets. 

5. Raise the front of the vehicle. 
Connect both exhaust manifolds to 
the muffler inlet pipes. Tighten the 
nuts to specifications. 

6. Position and install the starter and 
the starter cable. 

Install the remaining flywheel 
housing-to-engine bolts. 

On a vehicle with automatic 
transmission, install the converter-to- 
flywheel attaching bolts. Install the 
converter inspection plate. 

7. Remove the support from the 
transmission and lower the vehicle. 

8. Connect the wiring harness to the 
left valve rocker arm cover and 
connect the coil wire. 

9. Connect the water temperature 
sending unit wire. 

10. Connect the bellcrank to the intake 
manifold. Connect the transmission 
shift rod and install the retracting 
spring. Connect the accelerator rod. 


11. Remove the plug from the fuel tank 


line and connect the fuel line and the 
oil pressure sending unit wire. 

12. Install the pulley, belt, spacer and 
fan. Position the fan shroud over the 
fan. 

13. Position the alternator and install 
the alternator bolts. Connect the 
alternator and the battery ground 
cables. Adjust the belt tension to 
specifications. 

14. Install the radiator. Connect the 
radiator upper and lower hoses. 
Connect the transmission oil cooler 
lines if so equipped. Install the fan 
shroud. 

15. Connect the heater hose at the water 
pump. Fill and bleed the cooling 
system. Fill the crankcase with the 
proper grade and quantity of oil. 

16. Operate the engine at fast idle and 
check all gaskets and hose 
connections for leaks. 

17. Install the air cleaner and intake 
duct assembly including the 
crankcase ventilation hose. 


ECONOLINE 


Removal 

1. Remove engine cover. 

2. Remove right front seat bolts and 
nuts and position the seat out of the 
way. 

3. Drain the cooling system. 

4. Remove air cleaner and intake duct 
assembly, including the crankcase 
ventilation hose. 

5. Disconnect battery and alternator 
ground cables at the cylinder block. 

6. Remove oil filler tube at dash panel 
and disconnect at the rocker arm 
cover. 

7. Disconnect the radiator upper and 
lower hoses at the radiator and 
automatic transmission cooler lines 
(if so equipped). 

8. Disconnect radiator attaching bolts 
and remove radiator. 

9. Disconnect heater hoses at engine 
and position out of way. 

10. Remove fan, spacer, pulley and 
drive belt. 

11. Disconnect accelerator linkage at 
accelerator shaft on left cylinder 
head. Disconnect automatic 
transmission kickdown rod at the 
carburetor and vacuum line at the 
intake manifold (if so equipped). 

12. Disconnect engine wire harness 
from left rocker arm cover and 
position out of way. 

13. Remove upper nut attaching right 
exhaust manifolds to muffler inlet 
pipe. 

14. Raise vehicle on hoist. 

15. Drain crankcase and remove oil 
filter. 
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16. 


17. 


18. 


19: 


20. 


Disconnect fuel line, tank to pump, 
at the fuel pump. 

Disconnect oil dipstick tube bracket 
from exhaust manifold and oil pan. 
On manual-shift transmissions, 
remove bolts attaching equalizer 
arm bracket to cylinder block and 
clutch housing (this includes clutch 
linkage disconnection and retracting 
spring). Remove bracket. 
Disconnect starter cable at starter 
and remove starter. 

On a vehicle with manual-shift 
transmission, disconnect drive shaft 
at rear axle and remove drive shaft. 
Install plug in transmission end. 
On vehicle with automatic 


transmission, disconnect drive shaft at 
companion flange. 


21. 


22. 


23. 


24. 


Disconnect speedometer cable апа 
transmission linkage at 
transmission. 

Position a transmission jack under 
transmission. Raise transmission 
and remove bolts attaching 
crossmember to chassis. Lower 
transmission slightly and remove 
bolt and nut attaching engine rear 
support to crossmember. Remove 
crossmember. 

On a vehicle with manual-shift 
transmission, remove bolts 
attaching transmission to clutch 
housing. Remove transmission. 

On a vehicle with automatic 
transmission, remove lower front 
cover from converter housing. 
Remove transmission dipstick tube 
and drain transmission. Install 
plastic plug in transmission oil pan. 
Remove nuts attaching transmission 


converter to flywheel. Disconnect oil 
cooler lines and vacuum lines at 
transmission. Remove remaining bolts 
fastening transmission to engine. 
Remove transmission. 


25. 


26. 


27. 


28. 


29; 
30. 


3⁄1. 


32. 


33. 


Position engine support bar tool 
(T65E-6000-J) to engine and chassis. 
Disconnect muffler inlet pipes at 
exhaust manifolds. 

Remove engine front support 
attaching nuts and washers. 
Remove bellcrank bolt from side of 
cylinder block and position 
bellcrank assembly to the side. 
Lower the vehicle. 

Remove bolts fastening alternator 
and adjusting arm to the cylinder 
block and water pump and position 
out of the way. 

Remove carburetor air horn stud. 
Disconnect fuel line, pump to 
carburetor, at fuel pump. 

Install engine lifting hooks and 
chain and remove through side door. 
On manual-shift transmission, 
remove bolts fastening adapter plate 


302 CID V-8 ENGINE 


to clutch housing. remove clutch 
housing from cylinder block. 


Installation 


wn 


On manual-shift transmission, 
position clutch housing to cylinder 
block and install attaching bolts. 
Install adapter plate to clutch 
housing. 

Connect fuel line, pump to 
carburetor, at fuel pump. 

Position alternator and adjusting 
arm to cylinder block and water 
pump. Install and tighten bolts to 
specification. 

Lift engine and position to chassis 
and supporting tool. 

Raise vehicle on hoist. 

Install engine front support 
attaching nuts and washers. Tighten 
to specifications. 

On a vehicle with automatic 
transmission, position bellcrank 
assembly to cylinder block and 
install attaching bolt. Tighten to 
specifications. 

Position transmission to engine and 


install attaching bolts. Tighten to 
specification. 


8. 


10. 


11. 


12. 


13. 


Оп a vehicle with manual-shift 
transmission, position transmission 
to clutch housing and install the 
attaching bolt. Tighten to 
specifications. 

Remove engine support bar (Tool 
T65E-6000-J). 

Position engine rear support 
crossmember to chassis and install 
attaching bolts. Position 
transmission with engine rear 
support attached to crossmember. 
Install bolt and nut. Tighten all bolts 
and nuts to specifications. Remove 
the jack. 

On a vehicle with automatic 
transmission, install and tighten 
converter-to-flywheel attaching 
nuts. Connect oil cooler and vacuum 
lines at transmission. Install 
transmission dipstick tube in pan. 
Install dipstick tube and vacuum 
line retaining bracket bolt to 
cylinder block. 

Connect transmission shift linkages 
and speedometer cable. 

On a vehicle with automatic 
transmission, connect drive shaft to 
transmission companion flange. 

On a vehicle with manual-shift 


transmission, remove plug from 
transmission and install drive shaft yoke 
into transmission. Connect rear end of 
drive shaft at rear axle. 


14. 


I5: 


Install starter and connect cable to 
starter. 

Install the muffler inlet pipe 
attaching bolts and nuts (except 


22. 


23. 


24. 


25. 


26. 


27]. 


28. 


29. 


30. 


3]. 


32. 
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upper nut on right exhaust 
manifold). 


. On a manual-shift transmission, 


install the bolts connecting equalizer 
arm bracket to cylinder block and 
clutch housing (this includes clutch 
linkage connection and retracting 


spring). 


. Install the oil filter. 
. Install oil dipstick tube bracket to oil 


pan and exhaust manifold. 


. Connect fuel line, tank to pump, at 


pump. 


. Lower the vehicle. 
. Install the upper nut attaching right 


exhaust manifold to muffler inlet 
pipe. 

Connect engine wire harness at left 
rocker arm cover. Connect battery 
and alternator ground cables at 
cylinder block. 

Connect automatic transmission 
vacuum line at intake manifold and 
transmission kickdown rod at 
carburetor (if so equipped). Connect 
accelerator linkage to accelerator 
shaft on left cylinder head. 

Install drive belt, pulley, spacer and 
fan, then tighten belt to 
specification. 

Connect heater hoses at engine. 
Position radiator and install 
attaching bolts. Connect radiator 
upper and lower hoses and 
automatic transmission cooler lines 
(if so equipped). 

Install oil filler tube by connecting to 
left rocker arm cover and dash 
panel. 

Install air cleaner and intake duct 
assembly, including the crankcase 
ventilation hose. 

Fill and bleed cooling system. 

Fill crankcase and automatic 
transmission (if so equipped). 
Install engine cover and right front 
seat. 

Operate the engine at fast idle and 
check all hose and gasket 
connections for leaks. 


ENGINE FRONT SUPPORTS 


The front supports are located on 


each side of the cylinder block (Figs. 6 
and 7). The procedures given apply to 
either a right or left installation. 


F-100 


Removal 


1; 


2% 


Remove the bolts attaching the fan 
shroud to the radiator and position 
the shroud over the fan. 

Remove the nut and washer 
attaching the support insulator to 
the chassis bracket 

Raise the engine. 
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4. Remove the bolts and lock washers 
attaching the support insulator to 
the cylinder block and remove the 
insulator. 

Installation 

l. Position the support insulator to the 
cylinder block and install the 
attaching bolts and lock washers 
loosely. 

2. Carefully lower the engine, guiding 
the support insulator stud into the 
support bracket. Tighten the 
insulator-to-engine bolts to 
specifications. 

3. Install the insulator-to-chassis 
bracket nut and washer. Tighten the 
nut to specifications. 

4. Install the fan shroud attaching 
bolts. 


BRONCO AND ECONCLINE 


Removal 

1. Raise the vehicle on a hoist. 

2. Remove one nut attaching the 
engine support insulator to the 
support bracket. 

3. Position transmission jack beneath 
the front of the oil pan. Raise the 
engine only enough to clear the 
support insulator bolt at the support 
bracket. 

4. Remove the bolts holding the 
support insulator to the block, and 
remove the support insulator. 

Installation 

1. Position the support insulator on the 
block and install the attaching bolts. 
Tighten the bolts to specification. 

2. Carefully lower the engine, guiding 
the support insulator bolt into the 
support bracket. 

3. Install the nut attaching the engine 
support insulator to the support 
bracket. Tighten the nut to 
specifications. 

4. Lower the vehicle. 


ENGINE REAR SUPPORTS 


The procedures given apply to either 
a right or left support Bronco only and 
F-100 and Econoline center mount 
(Figs. 8 and 9). 


F-100 


Removal 

1. Remove the support insulator-to- 
crossmember attaching bolt and 
lock nut. 

2. Remove the support insulator-to- 
transmission extension housing bolts 
and lock washers. 

3. Raise the transmission with a floor 
jack. Remove the support insulator 
and retainer. 


FIG. 6 Engine Front Supports—F-100 


Installation 

l. Position the support insulator and 
retainer on the transmission 
extension housing. 

2. Install the support insulator-to- 
transmission extension housing bolts 
and lock washers. Torque the bolts 
to specifications. Lower the 
transmission. 

3. Install the support insulator-to- 
crossmember attaching bolt and 
lock nut. Tighten the nut to 
specifications. 

Check to see that the retainer does 
not contact the portion of the insulator 
which is attached to the crossmember. 


BRONCO 


Removal 

1. Raise the vehicle on а hoist. 

2. Remove the skid plate, if so 
equipped. Remove the cotter pins, 
the attaching nuts and the attaching 
bolts of both support insulators, 
even though only one is to be 
replaced. Remove the washers, the 
retaining plates and the lower 
support insulators. 

3. Position a transmission jack beneath 
the transmission. Raise the 
transmission, remove the spacer and 
the upper support insulator of the 
assembly to be replaced. 

Installation 

l. Position the upper support insulator 
and the spacer on the assembly to be 
replaced and lower the transmission. 
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2. Position the lower support 
insulators, retaining plates and 
washers, then install the attaching 
bolts and nuts. Tighten the nuts to 
specifications and install the cotter 
keys. 

3. Install the skid plate, if so equipped. 

4. Lower the vehicle. 


ECONOLINE 


Removal 

1. Raise the vehicle оп a hoist. 

2. Remove the insulator support bolt 
and nut securing the rear insulator 
support to the frame. 

3. Raise the transmission with a jack so 
that the insulator support clears the 
frame. 

4. Remove the insulator support bolt 
and nut securing the rear insulator 
support to the transmission, then 
remove the insulator and retainer. 

Installation 

1. Position the insulator support and 
retainer, then install the bolts 
securing the insulator support to the 
transmission. Tighten the bolts to 
specifications. 

2. Lower the jack supporting the 
transmission and align the insulator 
support bolt hole with the hole in the 
frame assembly. 

3. Install the bolt and nut securing the 
insulator support to the frame. 
Tighten to specification. 

4. Lower the vehicle. 
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CRANKCASE VENTILATION 
SYSTEM 


The crankcase ventilation system 


components for the various applications 
are shown in Fig. 10. Any modification 
of the system prior to the first sale and 
registration of the vehicle is subject to 
Federal (U.S.A.) law and to the 
penalties under the laws of some states 
thereafter. 


F-100 AND BRONCO 


Removal 


l. 


Disconnect the crankcase vent rear 
hose from the air cleaner. Pull the 
hose and elbow out of the grommet 
in the valve rocker arm cover. 
Remove the elbow from the vent 
hose. 

Remove the air cleaner and intake 
duct assembly. 

Disconnect the crankcase vent front 
hose from the carburetor spacer and 
the regulator valve in the oil filler 
cap. 

Remove the cam-lock oil filler cap 
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from the valve rocker arm cover. 
Pull the regulator valve out of the 
grommet in the oil filler cap. 

Installation 

1. Insert the regulator valve into the 
grommet in the oil filler cap. Install 
the oil filler cap in the valve rocker 
arm cover and turn the cap to lock 
it into position. 

2. Connect the crankcase vent front 
hose to the regulator valve and the 
carburetor spacer. 

3. Install the air cleaner and intake 
duct assembly. 

4. Insert the elbow into the grommet in 
the valve rocker arm cover. Connect 
the crankcase vent rear hose to the 
elbow and the air cleaner. 

5. Start the engine and check for leaks. 


ECONOLINE 


Removal 

1. Disconnect the crankcase vent front 
hose from the air cleaner and the oil 
filler tube. 

2. Remove the air cleaner and intake 
duct assembly. 

3. Disconnect the crankcase vent rear 
hose from the carburetor spacer. 
Pull the hose and regulator valve out 
of the grommet in the valve rocker 
arm cover. Remove the regulator 
valve from the vent hose. 


V-8 BRONCO 


Installation 

1. Insert the regulator valve into the 
grommet in the valve rocker arm 
cover. Connect the crankcase vent 
rear hose to the regulator valve and 
the carburetor spacer. 

2. Install the air cleaner and intake 
duct assembly. 

3. Connect the crankcase vent front 
hose to the air cleaner and the oil 
filler tube. 

4. Start the engine and check for leaks. 


VALVE ROCKER ARM COVER 
AND ROCKER ARM 


F-100 AND BRONCO 


Removal 

1. Remove air cleaner and intake duct 
assembly, including the closed 
crankcase ventilation hoses. 

2. Remove the crankcase ventilation 
regulator valve from the oil filler cap 
in the left rocker arm cover. 

3. Disconnect the spark plug wires 
from the spark plug by grasping, 
twisting and pulling the moulded 
cap by hand only. Remove the wires 
from the bracket on the valve rocker 
arm cover(s) and position out of the 
way. 

4. Remove rocker arm cover(s). 


FIG. 9 Engine Rear Support—Bronco and Econoline 
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5. Remove the valve rocker arm stud 
nut, fulcrum seat and rocker arm. If 
removal of the rocker arm stud is 
necessary, refer to the procedure 
under Cylinder Head Repairs in 
Part 21-01. 


Installation 
The valve rocker arm assembly 

sequence is shown in Fig. 11. 

1. Inspect the rocker arm stud nut for 
the conditions shown in Fig. 4. If 
there are small fractures in the 
chamfered area or the chamfer is 
more than 1/16 inch wide, replace 
the stud nut. 

2. Apply Lubriplate or equivalent to 
the top of the valve stem, the 
fulcrum seat and socket. 

3. Install the valve rocker arm, 
fulcrum seat and stud nut. Adjust 
the valve clearance following the 
procedure under Valve Clearance 
Adjustment. 

4. Clean and inspect gasket surfaces. 

Inspect the gasket sealing surface for 

damages and distortion due to 

overtightening of the bolt. Repair 
and straighten as required. 

Place the new gaskets in the covers 

making sure that the tabs of the 

gasket engage the notches provided 
in the cover. Position the cover(s) on 
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the cylinder head(s). Make sure the 
gasket seats evenly all around the 
head. Install the bolts and tighten to 
specifications. Two minutes later, 
tighten the bolts to the same 
specifications. 

Insert the spark plug wires in the 
bracket on the rocker arm cover(s) 
and connect the wires to the spark 
plugs. 

Install the crankcase ventilation 
regulator valve into the oil filler cap 
in the rocker arm cover. 

Install air cleaner and intake duct 
assembly, including the crankcase 
ventilation hoses. 


ECONOLINE 
Removal 


l. 


Remove air cleaner and intake duct 
assembly, including the crankcase 
ventilation hoses. 

Disconnect oil filler pipe hose from 
left rocker arm cover. 

Remove the crankcase ventilation 
regulator valve from the right rocker 
arm cover. 

Disconnect the spark plug wires 
from the spark plugs by grasping, 
twisting and pulling the moulded 
cap by hand only. Remove the wires 
from the bracket on the valve rocker 
arm cover(s) and position out of the 
way. 

Remove rocker arm cover(s). 
Remove the valve rocker arm stud 
nut, fulcrum seat and rocker arm. If 
removal of the rocker arm stud is 
necessary, refer to the procedure 
under Cylinder Head Repairs in 
Part 21-01. 


Installation 


l. 


Inspect the rocker arm stud nut for 
the conditions shown in Fig. 4. If 
there are small fractures in the 
chamfered area or the chamfer is 
more than 1/16 inch wide, replace 
the stud nut. 

Apply Lubriplate or equivalent to 
the top of the valve stem, the 
fulcrum seat and socket. 

Install the valve rocker arm, 
fulcrum seat and stud nut. Adjust 
the valve clearance following the 
procedure under Valve Clearance 
Adjustment. 

Clean and inspect gasket surfaces. 
Inspect the gasket sealing surface for 
damages and distortion due to 
overtightening of the bolt. Repair 
and straighten as required. Place the 
new gaskets in the covers making 
sure that the tabs of the gasket 
engage the notches provided in the 
cover. 

Position the cover(s) on the cylinder 
head(s). Make sure the gasket seats 
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FIG. 11 


FIG. 12 


evenly all around the head. Install 
the bolts and tighten to 
specifications. Two minutes later, 
tighten the bolts to the same 
specifications. 

Insert the spark plug wires in the 
bracket on the rocker arm соуег(5) 
and connect the wires at the spark 
plugs. 

Install the crankcase ventilation 
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regulator valve into the right rocker 
arm cover. 

8. Connect the oil filler pipe hose to the 
left rocker arm cover. 

9. Install the air cleaner and intake 
duct assembly, including the 
crankcase ventilation hoses. 


INTAKE MANIFOLD 


The intake manifold assembly is 
shown in Fig. 12. 


Removal 

1. Drain the cooling system. Remove 
the air cleaner and intake duct 
assembly, including the crankcase 
ventilation hose. 

2. Disconnect the accelerator rod and 
choke cable from the carburetor. 
Remove the accelerator retracting 
spring. Disconnect the automatic 
transmission kickdown rod at the 
carburetor (if so equipped). 

3. Disconnect the high-tension lead 
and wires from the coil. 

4. Disconnect the spark plug wires 
from the spark plugs by grasping, 
twisting and pulling the moulded 
cap by hand only. Remove the wires 
from the harness brackets on the 
valve rocker arm covers. Remove 
the distributor cap and spark plug 
wires as an assembly. 
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10. 


Remove the carburetor fuel inlet 
line. 

Disconnect the distributor vacuum 
hoses from the distributor. Remove 
the distributor hold down bolt and 
remove the distributor. 

Disconnect the radiator upper hose 
from the coolant outlet housing, and 
the water temperature sending unit 
wire at the sending unit. Remove the 
heater hose from the intake 
manifold. 

Loosen the clamp on the water 
pump by-pass hose at the coolant 
outlet housing and slide the hose off 
the outlet housing. 

Disconnect the crankcase vent hose 
at the valve rocker arm cover. 
Remove the intake manifold and 
carburetor as an assembly. It may be 
necessary to pry the intake manifold 
away from the cylinder heads. 
Remove the intake manifold gaskets 
and seals. Discard the intake 
manifold attaching bolt sealing 
washers. 


. If the manifold assembly is to be 


disassembled, identify all vacuum 
hoses before disconnecting them. 
Remove the coolant outlet housing 
gasket and thermostat. Remove the 
ignition coil and engine 
identification tag, temperature 
sending unit, carburetor, spacer, 
gasket, vacuum fitting, accelerator 
retracting spring bracket and choke 
cable bracket. 


Installation 


К 


If the intake manifold assembly was 
disassembled, install the 
temperature sending unit (threads 
coated with electrical conductive 
sealer), ignition coil and engine 
identification tag, carburetor, 
spacer, gaskets, vacuum fitting, 
accelerator retracting spring bracket 
and choke cable bracket. Position 
the thermostat in the coolant outlet 
housing. Coat the thermostat gasket 
with water-resistant sealer and 
position it on the coolant outlet 
housing. Install the coolant outlet 
housing. Connect all vacuum hoses, 
following the instructions given in 
Part 23-01. 

Clean the mating surfaces of the 
intake manifold, cylinder heads and 
cylinder block. Use a suitable 
solvent to remove all traces of oil. 
Coat the cylinder block seal surfaces 
with contact adhesive sealer. 
Position new seals on the cylinder 
block and new gaskets on the 
cylinder heads with the gaskets 
interlocked with the seal tabs. Be 
sure the holes in the gaskets are 
aligned with the holes in the cylinder 
heads. 


FIG. 13 
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Intake Monifold Bolts 
Tightening Sequence 


Apply non-hardening sealer at the 


four junction points of the seals and 
gaskets. 


4. 


Carefully lower the intake manifold 
into position on the cylinder block 
and cylinder heads. After the intake 
manifold is in place, run а finger 
around the seal area to make sure 
the seals are in place. If the seals are 
not in place, remove the intake 
manifold and position the seals. 
Be sure the holes in the manifold 
gaskets and manifold are in 
alignment. Install the intake 
manifold attaching nuts and bolts. 
Tighten the nuts and bolts in two 
steps (Fig. 13). Tighten all nuts and 
bolts in sequence to specifications. 
After completing the remaining 


assembly steps, operate the engine until 
it reaches normal operating 
temperature, then retighten the 
manifold nuts and bolts in sequence to 
specifications. 


6. 


Install the water pump by-pass hose 
on the coolant outlet housing. Slide 
the clamp into position and tighten 
the clamp. 

Connect the radiator upper hose. 
Install the heater hose and connect 
the hose to the intake manifold. 
Install the carburetor fuel inlet line. 
Rotate the crankshaft damper until 


10. 
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the Мо. 1 piston is on TDC at the 
end of the compression stroke. 
Position the distributor in the block 
with the rotor at the No. 1 firing 
position and the points just open. 
Install the hold-down clamp. 

Install the distributor cap. Position 
the spark plug wires in the harness 
brackets on the valve rocker arm 
covers and connect the wires to the 


plugs. 


. Connect crankcase vent hose. 


Connect the high-tension lead and 
coil wires. 


. Connect the accelerator rod and 


retracting spring. Connect the choke 
cable. Connect the automatic 
transmission kickdown rod at the 
carburetor (if so equipped). 


. Fill and bleed the cooling system. 
.Start the engine and check and 


adjust the ignition timing. Connect 
the distributor vacuum hoses to the 
distributor. 


. Operate the engine at fast idle and 


check all hose connections and 
gaskets for leaks. Operate the engine 
until engine temperatures have 
stabilized and adjust the engine idle 
speed and idle fuel mixture. 
Retighten the intake manifold bolts 
to specifications. 


. Adjust the transmission throttle 


linkage. Install the air cleaner and 
intake duct assembly, including the 
closed crankcase ventilation hose. 


EXHAUST MANIFOLDS 


Removal 


1; 


Remove air cleaner and intake duct 
assembly, including the crankcase 
ventilation hose. 

Remove bolts attaching the air 
cleaner inlet duct (Bronco and F-100 
vehicles only) and oil dipstick tube 
bracket on right exhaust manifold. 
Disconnect exhaust manifold(s) 
from inlet pipe(s). 

Remove the attaching bolts and flat 
washers, then remove the exhaust 
manifold. 


Installation 


1. 


Clean (һе mating surfaces of the 
exhaust manifold(s) and cylinder 
head(s). Clean the mounting flange 
of the exhaust manifold(s) and 
muffler inlet pipe(s). 

Apply graphite grease to the mating 
surface of the exhaust manifold(s). 
Position the exhaust manifold(s) on 
the cylinder head(s) and install the 
attaching bolts and flat washers. 
Working from the center to the 
ends, tighten the bolts to 
specifications. 

Place a new gasket(s) on the muffler 
inlet pipe(s). Position the muffler 
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inlet pipe(s) into the manifold(s). 
Install and tighten the attaching 
nuts to specifications. 

5. Position the air cleaner inlet duct 
(Bronco and F-100 vehicles only) 
and the oil dipstick tube bracket on 
the right exhaust manifold. Install 
and tighten attaching bolts to 
specifications. 

6. Instal! air cleaner and intake duct 
assembly, including the crankcase 
ventilation hose. 


CYLINDER HEADS 


If a cylinder head is to be replaced, 
follow the procedures under Cylinder 
Head Disassembly and Assembly in this 
Part, and transfer all valves, springs, 
spark plugs, etc., to the new cylinder 
head. Clean and inspect all parts, reface 
the valves (refer to Part 21-01) and 
check all assembly clearances before 
assembling the new or used parts to the 
new cylinder head. 

Removal 

1. Remove the intake manifold апа 
carburetor as an assembly, following 
the procedure under Intake 
Manifold Removal. 

2. Remove the rocker arm соуег(5). 

3. If the right cylinder head is to be 
removed, loosen the alternator 
adjusting arm bolt and remove the 
alternator mounting bracket bolt 
and spacer. Swing the alternator 
down and out of the way. Remove 
the ignition coil (Bronco and 
Econoline) and air cleaner inlet duct 
from the right cylinder head 
assembly. 

If the left cylinder head is being 
removed, remove the bolts fastening the 
accelerator shaft assembly at the front of 
the cylinder head. 

4. Disconnect the exhaust manifold(s) 
from the muffler inlet pipe(s). 

5. Loosen the rocker arm stud nuts so 
that the rocker arms can be rotated 
to the side. Remove the push rods in 
sequence (Fig. 14) so that they may 
be installed in their original 
positions. 

6. Remove the exhaust valve stem 
caps. 

7. Install the cylinder head holding 
fixtures (Fig. 15). Remove the 
cylinder head attaching bolts and lift 
the cylinder head off the block. 
Remove and discard the cylinder 
head gasket. 


Installation 

1. Clean the cylinder head, intake 
manifold, valve rocker arm cover 
and cylinder head gasket surfaces. If 
the cylinder head was removed for a 
cylinder head gasket replacement, 


A2853-A 


FIG. 15 Cylinder Head Holding 
Fixtures 


A1594-B 


FIG. 16 Cylinder Head Bolt 
Tightening Sequence 


check the flatness of the cylinder 
head and block gasket surfaces. 

2. On the 302 V-8 engine, a specially 
treated composition gasket is used. 
Do not apply sealer to a composition 
gasket. Position the new cylinder 
head gasket over the cylinder dowels 
on the block. Position the cylinder 
head on the block and install the 
attaching bolts. Remove the holding 
fixtures. 

3. The cylinder head bolts are 
tightened in three progressive steps. 
Tighten all the bolts in sequence 
(Fig. 16) to specifications. When 
cylinder head bolts have been 
tightened following this procedure, 
it is not necessary to retighten the 
bolts after extended operation. 
However, the bolts may be checked 
and retightened if desired. 


4. Clean the push rods in a suitable 


solvent. Blow out the oil passage in 
the push rod with compressed air. 
Check the ends of the push rods for 


nicks, grooves, roughness or 
excessive wear. Visually check the 
push rods for straightness or check 
push rod runout with a dial 
indicator. If runout exceeds the 
maximum limit at any point, discard 
the rod. Do not attempt to 
straighten push rods. 

5. Lubricate the end of the push rods 
with Lubriplate or equivalent and 
install them in their original 
positions. Apply Lubriplate or 
equivalent to the valve stem tips. 
Install the exhaust valve stem cap. 

6. Lubricate the rocker arms and 
fulcrum seats with Lubriplate or 
equialent, then install the rocker 
arms. Perform a valve clearance 
adjustment as outlined under Valve 
Clearance Adjustment. 

7. Position a new gasket(s) on the 
muffler inlet pipe(s). Connect the 
exhaust manifold(s) at the muffler 
inlet pipe(s). Tighten the nuts to 
specifications. 

8. If the right cylinder head was 
removed, swing the alternator into 
position and install the alternator 
attaching bolt and spacer, ignition 
coil (Bronco and Econoline) and air 
cleaner inlet duct on the right 
cylinder head. Adjust the drive belt 
tension to specifications. 


If the left cylinder head was 
removed, install the accelerator shaft 
assembly at the front of the cylinder 
head. 

9. Clean the valve rocker arm cover 
and cylinder head gasket surfaces. 
Place the new gaskets in the covers 
making sure that the tabs of the 
gasket engage the notches provided 
in the cover. Install the valve rocker 
arm соуег(5). 

10. Install the intake manifold and 
related parts, following the 
procedure under Intake Manifold 
Installation. 


VALVE SPRING, RETAINER AND 
STEM SEAL 


Removal 
Broken valve springs or damaged 

valve stem seals and retainers may be 

replaced without removing the cylinder 
head, provided damage to the valve or 
valve seat has not occured. 

1. Refer to Valve Rocker Arm Cover in 
this section for the cover removal 
and installation. 

2. Remove the applicable spark plug 
and bring the piston to the top of the 
bore to prevent accidental loss of the 
valve into the cylinder. 

3. Remove the valve rocker arm stud 
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nuts, fulcrum seats, valve rocker 
arms and push rods from the 
applicable cylinder. Remove the 
exhaust valve stem cap. 

Install an air line with an adapter in 
the spark plug hole and apply air 
pressure to the cylinder. Failure of 
the air pressure to hold the valve(s) 
in the closed position is an indication 
of valve seat damage and requires 
removal of the cylinder head. 
Install the stud nut and position the 
compressor tool as shown in Fig. 17. 
Compress the valve spring and 
remove the retainer locks, spring 
retainer, sleeve and valve spring. 
Remove and discard the valve stem 
seal (Fig. 18). 

If air pressure has forced the piston 
to the bottom of the cylinder, any 
removal of air pressure will allow 
the valve(s) to fall into the cylinder. 
A rubber band, tape or string 
wrapped around the end of the valve 
stem will prevent this condition and 
will still allow enough travel to 
check the valve for binds. 

Inspect the valve stem for damage. 
Rotate the valve and check the valve 
stem tip for eccentric movement 
during rotation. Move the valve up 
and down through normal travel in 
the valve guide and check the stem 
for binds. If the valve has been 
damaged, it will be necessary to 
remove the cylinder head for repairs 
as outlined in Part 21-01. 


Installation 


1. 


If the condition of the valve ргоуей 
satisfactory, lubricate the valve stem 
with heavy engine oil SE. Hold the 
valve in the closed position and 
apply air pressure within the 
cylinder. 

Install a new valve stem seal (Fig. 
18). Place the spring in position over 
the valve and install the valve spring 
retainer and sleeve. Compress the 
valve spring and install the valve 
spring retainer locks. Remove the 
compressor tool and stud nut. 
Lubricate the push rod ends with 
Lubriplate or equivalent and install 
the push rod. Apply Lubriplate or 
equivalent to the tip of the valve 
stem. Install the exhaust valve stem 
cap. 

Apply lubriplate or equivalent to the 
rocker arms and fulcrum seats. 


Tool —T62F-6565-A 
or 6513-НН 


Air Line 


FIG. 17 Compressing Valve 
Spring—ln Chassis 


FIG. 18 Removing or Installing 
Valve Stem Seal 


Ға 


pa 
A3456-A 


FIG. 19 Removing Valve Lifter 


Inspect the stud nuts for conditions 
shown in Fig. 4. Install the valve 
rocker arms, fulcrum seats and stud 
nuts. Adjust the valve clearance 
following the procedure under Valve 
Clearance Adjustment. 

Turn off the air and remove the air 
line and adapter. Install the spark 
plug and connect the spark plug 
wire. 

Clean and install the rocker arm 
cover. 


VALVE LIFTER 


Before replacing a hydraulic valve 


lifter for noisy operation, be sure the 
noise is not caused by improperly 
adjusted valve to rocker arm clearance 
or by worn rocker arms or push rods. 
Removal 


1. 


Remove the valve rocker arm cover, 
then loosen the valve rocker arm 
stud nut and rotate the rocker arms 
to the side. 

Remove the valve push rods in 
sequence so that they can be 
installed in their original positions. 
Using Tool T70P-14151 shown in 
Fig. 19, remove the valve lifters and 
place them in a rack so that they can 
be installed in their original bores. 


Installation 


Valve lifters and bores are to be 


lubricated with heavy engine oil SE 
before installation. 


1 


Clean and install (ће valve lifters іп 
the bores from which they were 
removed, using Tool T70P-14151. If 
a new lifter(s) is being installed, 
check the new lifter(s) for a free fit 
in the bore in which it is to be 
installed. Lubricate the lifter(s) and 
bore(s) with heavy engine oil before 
inserting the lifter. 

Lubricate the ends of the push rods 
with Lubriplate or equivalent and 
install the push rods in their original 
positions. Apply Lubriplate or 
equivalent to the valve stem tip. 
Lubricate the rocker arms and 
fulcrum seats with Lubriplate or 
equivalent and position the rocker 
arms over the push rods. Perform a 
valve clearance adjustment as 
outlined in this part. 

Install the valve rocker arm covers. 
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WATER PUMP 


F-100 AND BRONCO 


Removal 

1. Drain the cooling system. 

2. Remove the bolts securing the fan 
shroud to the radiator, if so 
equipped. Position the shroud over 
the fan. 

3. Disconnect the radiator lower hose, 
heater hose and by-pass hose at the 
water pump. Remove the drive belts, 
fan, fan spacer and pulley. 
Remove the fan shroud, if so 

equipped. 

4. Loosen the alternator pivot bolt and 
bolt attaching the alternator 
adjusting arm to water pump. 

5. Remove the bolts securing the water 
pump to cylinder front cover. 
Remove the water pump. 

Installation 
Before a water pump is reinstalled, 

check it for damage. If it is damaged, 

replace it. 

]. Remove all gasket material from the 
mounting surfaces of the cylinder 
front cover and water pump. 

2. Position a new gasket, coated on 
both sides with sealer, on the 
cylinder front cover; then, install the 
pump. 

3. Install the attaching bolts and 
tighten them to specifications. 

4. Install the alternator pivot bolt and 
bolt attaching the alternator 
adjusting arm to the water pump. 

5. Position the fan shroud over the 
water pump, if so equipped. Install 
the pulley, spacer and fan. Install 
and adjust the drive belts to the 
specified belt tension. Connect the 
radiator hose, heater hose and by- 


pass hose. 
Install the fan shroud bolts, if so 
equipped. 


6. Fill and bleed the cooling system. 
Operate the engine until normal 
operating temperatures have been 
reached and check for leaks. 


ECONOLINE 


Removal 

l. Remove the air cleaner and intake 

duct assembly, including the 

crankcase ventilation hose. 

Drain the cooling system. 

Disconnect the radiator upper hose 

at the engine and lower hose at the 

radiator. Remove the radiator 

attaching bolts and nuts. Remove 

the radiator. 

4. Remove drive belts, fan, spacer and 
water pump pulley. 

5. Loosen the alternator pivot bolt and 
bolt attaching the alternator 
adjusting arm to the water pump. 


pit 


6. Disconnect heater hose and by-pass 
hose at water pump. 

7. Remove the bolts securing the water 
pump to the cylinder front cover. 
Remove the water pump. 

Installation 

Before a water pump is reinstalled, 
check it for damage. If it is damaged, 
replace it. 

1. Remove all gasket material from the 
mounting surfaces of the cylinder 
front cover and water pump. 

2. Position a new gasket, coated on 
both sides with sealer, on the 
cylinder front cover; then, install the 
pump. 

3. Install the attaching bolts and 
tighten them to specifications. 

4. Connect the heater hose and by-pass 
hose at the water pump. 

5. Tighten the alternator pivot bolt and 
bolt attaching alternator adjusting 
arm to the water pump. 

6. Install the water pump pulley, 
spacer and fan drive belts. 

7. Install the radiator, connecting 
lower hose at the radiator and upper 
hose at the engine. 

8. Fill and bleed the cooling system. 
Operate the engine until normal 
operating temperatures have been 
reached and check for leaks. 

9. Install the air cleaner and intake 
duct assembly, including the 
crankcase ventilation hose. 


CYLINDER FRONT COVER AND 
TIMING CHAIN 


Removal 

1. On Econoline vehicles, remove the 
air cleaner and intake duct 
assembly, including the crankcase 
ventilation hose. 

2. Drain the cooling system and the 
crankcase. 

3. Disconnect the radiator lower hose 
from the water pump. On Econoline 
vehicles, remove the radiator upper 
hose at the engine. Remove the 
radiator attaching bolts and remove 
the radiator attaching bolts and 
remove the radiator. 

4. Disconnect the heater hose from the 
water pump. Slide the water pump 
by-pass hose clamp toward the 
water pump. 

5. Loosen the alternator pivot bolt and 
bolt retaining the alternator 
adjusting arm to the water pump. 

6. Remove the bolts securing the fan 
shroud to the radiator, if so 
equipped. Position the shroud over 
the fan, if so equipped. Remove the 
fan, spacer, pulley and drive belts. 
Remove the fan shroud, if so 

equipped. 

7. Remove the crankshaft pulley from 
the crankshaft vibration damper. 


UNIVERSAL 
PULLER 


^ A3248-A 


FIG. 20 Crankshaft Vibration 
Damper Removal—F-100 


Tool—T58P-6316-A 
or 6306-AJ 


"MP 
Фе Уз inch Jackscrew 


FIG. 21 Crankshaft Vibration 
Damper Removal—Bronco 
and Econoline 


A2860-A 


Remove the damper attaching bolt 
and washer. Install the puller on the 
crankshaft vibration damper (Figs. 
20 and 21) and remove the vibration 
damper. 

8. Disconnect the fuel pump outlet line 
from the fuel pump. Disconnect the 
vacuum inlet and outlet lines from 
the vacuum section of the fuel pump 
(Bronco only). Remove the fuel 
pump attaching bolts and lay the 
pump to one side with the flexible 
fuel lines still attached. 

9. Remove the oil level dipstick and 
bolt fastening the dipstick tube to 
the exhaust manifold. 

10. Remove the oil pan-to-cylinder front 
cover attaching bolts. Use a thin 
bladed knife to cut the oil pan gasket 
flush with the cylinder block face 
prior to separating the cover from 
the cylinder block. Remove the 
cylinder front cover and water pump 
as an assembly. 

11. Discard the cylinder front cover 
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12. 


14. 


gasket. Remove the crankshaft front 
oil slinger. 

Rotate the crankshaft in a 
counterclockwise direction (as 
viewed from the front) to take up the 
slack on the left side of the chain. 


. Establish a reference point on the 


block and measure from this point to 
the chain. 

Rotate the crankshaft in the 
opposite direction to take up the 
slack on the right side of the chain. 
Force the left side of the chain out 
with the fingers and measure the 
distance between the reference point 
and the chain. The deflection is the 
difference between the two 
measurements. 

If the deflection exceeds 1/2 inch, 


replace the timing chain and/or 
sprockets. 


15. 


16. 


Crank the engine until the timing 
marks on the sprockets are 
positioned as shown in Бір. 22. 
Remove the camshaft sprocket 
capscrew, washers and fuel pump 
eccentric. Slide both sprockets and 
the timing chain forward, and 
remove them as an assembly (Fig. 
23); 


Installation 


1. 


Position the sprockets and timing 
chain on the camshaft (Fig. 23). Be 
sure the timing marks on the 
sprockets are positioned as shown in 
Fig. 22. 

Install the fuel pump ессепігіс, 
washers and camshaft sprocket 
capscrew. Tighten the sprocket 
capscrew to specifications. Install 
the crankshaft front oil slinger (Fig. 
24). 

Clean the cylinder front cover, oil 
pan and the block gasket surfaces. 
Clean the oil pan gasket surface 
where the oil pan and front cover 
fasten. 

Install a new oil seal, following 


procedures under Front Oil Seal 
Removal and Installation. 


4. 


Lubricate the timing chain and 
sprockets with heavy engine oil. 
Apply heavy engine oil SE to the fuel 
pump eccentric. 

Coat the gasket surface of the oil pan 
with sealer, then cut and position the 
required sections of a new gasket on 
the oil pan and apply sealer at the 
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TIMING MARKS А2731-А 


FIG. 22 Aligning Timing Marks 


FIG. 23 Removing or Installing 
Timing Chain 
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corners. Install the pan seal as 
required. 
Coat the gasket surfaces of the block 


and cover with sealer, and position a 
new gasket on the block. 


6. 


CRANKSHAFT FRONT OIL SLINGER 


FUEL PUMP ECCENTRIC 


Position the cylinder front cover on 
the cylinder block. Use care when 
installing the cover to avoid seal 
damage or possible gasket 
mislocation. 


EE ОН оо 


eV 


A2733-A 


FIG. 24 Fuel Pump Eccentric and 


Front Oil Slinger— 
Installed 


Tool—T61P-6019-B or 6059-F 


А1721-В 


FIG. 25 Aligning Cylinder Front 


Cover 
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7. Install the cylinder front cover-to- 
seal alignment tool into proper 
position (Fig. 25). 

8. It may be necessary to force the 
cover downward to slightly 
compress the pan gasket. This 
operation can be facilitated by using 
a suitable tool at the front cover 
attaching hole locations. 

9. Coat the threads of the attaching 
Screws with oil-resistant sealer and 
install the screws. While pushing in 
on the alignment tool, tighten the oil 
pan to cover attaching screws to 
specifications. Tighten the cover to 
block attaching screws to 
specifications. Remove the pilot. 

10. Apply Lubriplate or equivalent to 

the oil seal rubbing surface of the 

vibration damper inner hub to 

prevent damage to the seal. Apply a 

white lead and oil mixture to the 

front of the crankshaft for damper 
installation. 

. Line up the crankshaft vibration 
damper keyway with the key on the 
crankshaft. Install the vibration 
damper on the crankshaft (Fig. 26). 
Install the capscrew and washer. 
Tighten the screw to specifications. 
Install the crankshaft pulley. 

12. Lubricate the fuel pump lever with 
heavy engine oil and install the fuel 
pump using a new gasket. Connect 
the fuel pump outlet pipe. Connect 
the vacuum inlet and outlet lines 
(Bronco only). 

13. Tighten the alternator pivot bolt and 
bolt attaching the alternator 
adjusting arm to the water pump. 

14. Position the fan shroud over the 
water pump, if so equipped. Install 
the water pump pulley, spacer, fan 
and drive belts. 

15. Connect the heater hose and water 
pump by-pass hose. Slide the by-pass 
hose clamp into position. 

16. On Econoline vehicles only, install 
the radiator. 

17. Connect the radiator hose(s). Install 
the bolts securing the fan shroud to 
the radiator, if so equipped. 

18. Fill and bleed the cooling system. 

19. Operate the engine at fast idle and 
check the coolant level and check for 
oil leaks. Check and adjust the 
ignition timing. 

20. Install the air cleaner and intake 
duct assembly, including the 
crankcase ventilation hose. 


mn 
— 


FRONT OIL SEAL 


Removal 

1. Remove the cylinder front cover. 

2. Drive out the old seal with a pin 
punch. 
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Installation 

1. Coat a new seal with grease, then 
install the seal in the cover (Fig. 27). 
Drive the seal in until it is fully 
seated in the recess. 

2. Check the seal after installation to be 
sure the spring is properly 
positioned in the seal. 

3. Install the cylinder front cover. 


Tool—T52L-6306-AEE or 6306-А J 


CAMSHAFT 


The camshaft and related parts are 
shown in Fig. 28. 


Removal 
1. On Econoline vehicles, remove the 
grille. 


2. Drain the cooling system. 
Disconnect the radiator upper and 
lower hoses. Disconnect the 
transmission oil cooler lines, if so 
equipped. Remove the radiator. 

3. Remove the cylinder front cover and 
the timing chain, following the 
procedure under Cylinder Front 
Cover and Timing Chain Removal. 

4. Disconnect the spark plug wires by 


FIG. 26 Installing Crankshaft 
Vibration Damper 


Tool —T531-200-A 


Tool— 
T58P-6700-B 
or 6700-B 


3 hand only from the spark plugs and 

/ remove the wires from the ignition 

| harness brackets оп (һе valve rocker 

j i | arm covers. Disconnect (һе coil high 
А tension lead from the coil. Remove 


5 the distributor cap and spark plug 
wire assembly. 

5. Disconnect the ignition coil wires 
from the coil. 

6. Disconnect the distributor vacuum 
hoses from the carburetor and 
intake manifold. Remove the 
distributor hold-down bolt and 
clamp, then remove the distributor. 

FIG. 27 Installing Crankshaft Front 7. Disconnect the heater hose from the 

Oil Seal intake manifold. 


OIL SEAL 


A2861-A 


BEARINGS 


TIMING CHAIN -6248 AND 
CAMSHAFT SPROCKET -425¢ 


REAR BEARING 
BORE PLUG 


CAMSHAFT 


FUEL PUMP ECCENTRIC -6287 
A2863-A 


FIG. 28 Camshaft and Related Parts 
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10. 


LL 


12; 


13: 


Disconnect the accelerator rod and 
choke cable from the carburetor. 
Remove the accelerator retracting 
spring. Disconnect the automatic 
transmission kickdown rod at the 
carburetor and transmission 
vacuum line at the intake manifold 
(if so equipped). 

Disconnect the water temperature 
sending unit wire from the sending 
unit and the engine ground strap at 
the engine. 

Remove the crankcase ventilation 
regulator valve from the valve 
rocker arm cover. Remove the valve 
rocker arm covers. Loosen the valve 
rocker arm stud nuts and rotate the 
госКег arms to the side. 

Remove the intake manifold and 
carburetor as an assembly. Remove 
the intake manifold gaskets and 
seals. 

Remove the valve push rods in 
sequence so that they can be 
installed in their original positions. 

Using Tool T70P-14151 shown in 
Fig. 19, remove the valve lifters and 
place them in a rack so that they can 
be installed in their original bores. 


. Remove the camshaft thrust plate. 


Carefully remove the camshaft by 
pulling toward the front of the 
engine. Use caution to avoid 
damaging the camshaft bearings. 


Installation 


1. 


Oil the camshaft journals and apply 
Lubriplate or equivalent to the 
lobes. Carefully slide the camshaft 
through the bearings. Lubricate the 
camshaft thrust plate with heavy 
engine oil SE and install the 
camshaft thrust plate with the 
groove toward the cylinder block. 
Lubricate the lifters and lifter bore 
with heavy engine oil. Install the 
valve lifters in the bores from which 
they were removed, using Tool 
T70P-14151. 

Lubricate the ends of the push rods 
with Lubriplate or equivalent and 
install the push rods in their original 
positions. Apply Lubriplate or 
equivalent to the valve stem tips. 
Lubricate the rocker arms and 
fulcrum seats with Lubriplate or 
equivalent and position the rocker 
arms over the push rods. 

Install the intake manifold and 
related parts by following the steps 
under Intake Manifold Installation. 
Connect the water temperature 
sending unit and the engine ground 
strap. 

Connect the accelerator rod, choke 
cable and retracting spring. Connect 
the automatic transmission 


10. 


11. 


12. 


13. 


14. 
15. 


16. 


17. 


19. 


20. 


21. 
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kickdown гой at the carburetor апа 
transmission vacuum line at the 
intake manifold (if so equipped). 
Connect the heater hose at the 
intake manifold. Position and 
connect the fuel line. 

Replace the crankshaft front oil seal. 
Install the timing chain, cylinder 
front cover and related parts, 
following the steps under Cylinder 
Front Cover and Timing Chain 
Installation. 

With No. 1 piston on TDC at the 
end of the compression stroke, 
position the distributor in the block 
with the rotor at the No. 1 firing 
position and the points just starting 
to open. Install the hold-down 
clamp. 

Perform a valve clearance 
adjustment as outlined in this Part. 
Clean the valve rocker arm covers 
and the cylinder head gasket surface. 
Place the new gaskets in the covers 
making sure that the tabs of the 
gasket engage the notches provided 
in the cover. 

Position the covers on the cylinder 
heads.Make sure the gasket seats 
evenly all around the cylinder head. 
Tighten the bolts to specifications in 
two steps. Two minutes later, 
tighten the bolts to the same 
specifications. 

Clean and install the crankcase 
ventilation system. 

Connect the ignition coil wires. 
Install the distributor cap. Position 
the spark plug wires in the harness 
brackets on the valve rocker arm 
covers and connect the wires to the 
plugs. Connect the high-tension lead 
at the coil. 

Install the radiator and connect the 
hoses. Connect the oil cooler lines, if 
so equipped. 

Fill and bleed the cooling system. 
Fill the crankcase with the proper 
grade and quantity of engine oil. 


. Start the engine, then check and 


adjust the ignition timing. Connect 
the distributor and intake manifold 
vacuum hoses. 

Operate the engine at fast idle and 
check all hose connections and 
gaskets for leaks. Operate the engine 
until engine temperatures have 
stabilized, then adjust the engine idle 
speed and idle fuel mixture. Re- 
torque intake manifold bolts and 
nuts. 

Install the air cleaner and intake 
duct assembly, including the 
crankcase ventilation hose. 

On Econoline vehicles, install the 


grille. 
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FLYWHEEL 


Removal 


1. 


On a vehicle with a manual-shift 
transmission, remove the clutch 
pressure plate and disc following the 
procedures in Group 16. 

On a vehicle with an automatic 


transmission, remove the transmission 
and converter housing following the 
procedure in Group 17. 


2; 


3. 


To check flywheel face runout or to 
replace a flywheel ring gear for a 
manual-shift transmission, refer to 
Part 21-01. 

Remove the flywheel attaching bolts 
and remove the flywheel. 


Installation 


l. 


Coat the threads of the flywheel 
attaching bolts with oil-resistant 
sealer. Position the flywheel on the 
crankshaft flange. Install and 
tighten the bolts in sequence across 
from each other to specifications. 
On a vehicle with a manual-shift 
transmission, check the flywheel 
runout, following the procedure in 
Part 21-01. Install the clutch 
pressure plate, disc and the 
transmission, following the 
procedures in Group 16. 

On a vehicle with an automatic 


transmission, check the flywheel 
runout, following the procedure in Part 
21-01. Install the transmission and 
converter housing, following the 
procedure in Group 17. 


CLUTCH PILOT BUSHING 


Removal 


1. 


2; 


Remove the сішеһ pressure plate 
and disc, following the procedures in 
Group 16. 
Remove the pilot bushing as shown 
in Fig. 29. 


Installation 


1 


Coat the pilot bushing bore іп the 
crankshaft with a small quantity of 
wheel bearing lubricant. Avoid using 
too much lubricant as it may be 
thrown onto the clutch disc when the 
clutch rotates. 

Install the pilot service bearing as 
shown in Fig. 30. 

Install the clutch pressure plate, disc 
and the transmission, following the 
procedures in Group 16. 


CAMSHAFT REAR BEARING 
BORE PLUG 


Removal 


1. 


Remove the transmission, clutch 
pressure plate and disc, following 
the procedures in Group 16. 
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Оп а vehicle with ап automatic 
transmission, remove the transmission 
and converter housing following the 
procedure in Group 17. 

2. Remove the flywheel attaching bolts 
and remove the flywheel. Remove 
the engine rear cover plate. 

3. Replace the rear bearing bore plug 
as detailed in Part 21-01. 

Installation 

1. Coat the flywheel attaching bolts 
with oil-resistant sealer. Position the 
engine rear cover plate on the 
cylinder block dowels. Position the 
flywheel on the crankshaft flange. 
Install and tighten the attaching 
bolts in sequence, across from each 
other, to specifications. 

2. On a vehicle with a manual-shift 
transmission, install the clutch 
pressure plate, disc and the 
transmission following the 
procedures in Group 16. 

3. On a vehicle with an automatic 
transmission, install the 
transmission and converter housing, 
following the procedure in Group 
17. 


OIL PAN 


F-100 


Removal 

1. Remove the oil dipstick. 

2. Remove the bolts attaching the fan 
shroud to the radiator and position 
the shroud over the fan. 

3. Remove the nuts and lock washers 
attaching the engine support 
insulators to the chassis bracket. 

4. If equipped with an automatic 
transmission, disconnect the oil 
cooler line at the left side of the 
radiator. 

5. Raise the engine and place wood 

blocks under the engine supports. 

Drain the crankcase. 

Remove the oil pan attaching bolts 

and lower the oil pan onto the 

crossmember. 

8. Remove the two bolts attaching the 
oil pump pick-up tube to the oil 
pump. Lower the pick-up tube and 
screen into the oil pan. 

9. Remove the oil pan from the vehicle. 

Installation 

1. Clean oil pan, inlet tube and gasket 
surfaces. Inspect the gasket sealing 
surface for damages and distortion 
due to overtightening of the bolts. 
Repair and straighten as required. 

2. Position a new oil pan gasket and 
end seals to the cylinder block (Fig. 
31). 
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FIG. 29 Removing Clutch Pilot 
Bushing 
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FIG. 30 Installing Clutch Pilot 
Bearing 


3. Position the oil pick-up tube and 
screen to the oil pump, and install 
the lower attaching bolt and gasket 
loosely. 

4. Place the oil pan on the 
crossmember. Install the upper pick- 
up tube bolt. Tighten the pick-up 
tube bolts to specifications. 

5. Position the oil pan to the cylinder 
block and install the attaching bolts. 
Tighten to specifications. 

6. Raise the engine and remove the 
wood blocks. Lower the engine and 
install the insulator-to-chassis 
bracket nuts and washers. Tighten 
the nuts to specifications. 

7. If equipped with an automatic 
transmission, connect the oil cooler 
line at the radiator. 

8. Install the fan shroud attaching 
bolts. 

9. Fill the crankcase with the proper 
grade and quantity of engine oil. 
Install the oil dipstick. Start the 
engine and operate it until it reaches 
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FIG. 31 Oil Pan Gaskets and Seals 
Installed 


normal operating temperature, then 
check for leaks. 


BRONCO 


Removal 

1. Remove the air cleaner, then remove 
the air cleaner duct. Remove the oil 
dipstick tube fastened to the exhaust 
manifold. 

2. Drain crankcase and remove the oil 
pan attaching bolts. Remove the oil 
pan, seals and gasket. 

3. Remove the oil pump pick-up tube 
and screen assembly. 

Installation 

1. Clean the oil pump pick-up tube and 
screen assembly. Inspect the gasket 
sealing surface for damages and 
distortion due to overtightening of 
the bolts. Repair and straighten as 
required. 

2. Position new oil pan gasket and end 
seals to cylinder block (Fig. 31), then 
install the oil pump pick-up tube and 
screen assembly with the attaching 
bolts and nut. 

3. Position the oil pan on the cylinder 
block, then install the attaching 
bolts. 

4. Install the oil dipstick tube. 

5. Install the air cleaner duct and air 
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cleaner. Start the engine and check 
for leaks. 


ECONOLINE 


Removal 

1. Raise the vehicle on a hoist. 

2: Remove the bolts fastening the oil 
dipstick tube to the exhaust 
manifold and oil pan. Position aside. 

3. Drain the crankcase and remove the 
oil filter. 

4. Disconnect steering rod end at idler 
arm. 

5. Remove nuts and washers attaching 
engine front supports to engine 
support crossmember (Fig. 32). 

6. Position a support jack under the 
damper and raise engine as required. 

7. Remove nuts attaching engine 
support crossmember to side rails 
and frame. Remove engine support 
crossmember. 

8. Position engine support tools 
(T68E-6038-A) to side rails and 
front engine supports. Install 
washers and nuts fastening support 
tools to side rails (Fig. 33). Lower 
support Jack. 

9. Remove oil pan bolts. Remove oil 
pan and inlet tube. 

Installation 

1. Clean oil pan, inlet tube and gasket 
surfaces. Inspect the gasket sealing 
surface for damages and distortion 
due to overtightening of the bolts. 
Repair and straighten as required. 

2. Position a new oil pan gasket and 
end seals to cylinder block (Fig. 31), 
then install the oil pump inlet tube. 

3. Position the oil pan to the cylinder 
block and install the attaching bolts 
and tighten to specifications. 

4. Position a support jack under the 
damper and raise the engine as 
required. 

5. Remove the engine support tools. 

6. Position the engine support 
crossmember to side rails and frame. 
Install attaching bolts and nuts and 
tighten to specifications. 

7. Lower engine and remove jack. 

8. Install washers and nuts attaching 
engine supports to specifications. 

9. Connect steering rod end at idler 


arm. 

10. Connect the oil dipstick tube to the 
oil pan and exhaust manifold. 

11. Install oil filter. 

12. Lower vehicle and fill crankcase. 
Start the engine and check for leaks. 


OIL PUMP 


Removal 

1. Remove the oil pan and related parts 
as outlined under Oil Pan Removal. 

2. Remove the oil pump inlet tube and 
screen assembly. 
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ENGINE SUPPORT 
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FIG. 32 Engine Support 
Crossmember—Econoline 


2783- A 


FIG. 33 Engine Support Tools 
Installed—Econoline 


3. Remove the oil pump attaching 
bolts and remove the oil pump 
gasket and intermediate drive shaft. 

Installation 

1. Prime the oil pump by the inlet port 
with engine oil. Rotate the pump 
shaft to distribute the oil within the 
pump body. 

2. Position the intermediate drive shaft 
into the distributor socket. With the 
shaft firmly seated in the distributor 
socket, the stop on the shaft should 
touch the roof of the crankcase. 
Remove the shaft and position the 
stop as necessary. 

3. Position a new gasket on the pump 
housing. With the stop properly 
positioned, insert the intermediate 
drive shaft into the oil pump. Install 
the pump and shaft as an assembly. 

Do not attempt to force the pump 
into position if it will not seat 
readily. The drive shaft hex may be 
misaligned with the distributor 
shaft. To align, rotate the 
intermediate drive shaft into a new 
position. Tighten the oil pump 
attaching screws to specifications. 

4. Clean and install the oil pump inlet 
tube and screen assembly. 

5. Install the oil pan and related parts 
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as outlined under Oil Pan 
Installation. 


CRANKSHAFT REAR OIL SEAL 


A split, lip-type crankshaft rear oil 
seal is used for replacement on 302 CID 
engines. If replacement is necessary, 
this type of seal must be used. The 
complete seal can be replaced without 
removing the crankshaft. 

Removal 

1. Remove the oil pan and the oil pump 
(if required). 

2. Loosen all the main bearing cap 
bolts, thereby lowering the 
crankshaft slightly but not to exceed 
1/32 inch. 

3. Remove the rear main bearing cap, 
and remove the oil seal from the 
bearing cap and cylinder block. On 
the block half of the seal, use a seal 
removal tool or install a small metal 
screw in one end of the seal, and pull 
on the screw to remove the seal. 
Exercise caution to prevent 
scratching or damaging the 
crankshaft seal surfaces. 

4. Remove the oil seal retaining pin 
from the bearing cap. The pin is not 
used with the split, lip-type seal. 

Installation 

1. Carefully clean the seal grooves іп 
the cap and block with a brush and 
solvent. 

2. Dip the split, lip-type seal halves in 
clean engine oil. 

3. Carefully install the upper seal 
(cylinder block) into its groove with 
the undercut side of the seal toward 
the FRONT of the engine (Fig. 34), 
by rotating it on the seal journal of 
the crankshaft until approximately 
3/8 inch protrudes below the 
parting surface. 

Be sure no rubber has been shaved 
from the outside diameter of the seal by 
the bottom edge of the groove. 

4. Tighten the remaining bearing cap 
bolts and torque to specifications. 

5. Install the lower seal in the rear 
main bearing cap with the undercut 
side of the seal toward the FRONT 
of the engine (Fig. 34). Allow the 
seal to protrude approximately 3/8 
inch above the parting surface to 
mate with the upper seal when the 
cap is installed. 

6. Apply a thin coating of oil-resistant 
sealer to the rear main bearing cap at 
the rear of the top mating surface 
(Fig. 35). Do not apply sealer to the 
area forward of the side seal groove. 
Install the rear main bearing cap. 
Tighten the сар bolts to 
specifications. 

7. Install the oil pump and oil pan. Fill 
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the crankcase with the proper 
amount and viscosity oil. 

8. Operate the engine and check for oil 
leaks. 


MAIN BEARING 


The main bearing inserts are 
selective fit. Refer to the procedures 
under Fitting Main and Connecting 
Rod Bearings in Part 21-01. 

Removal 

l. Drain the crankcase. Remove the oil 
level dipstick. Remove the oil pan 
and related parts, following the 
procedure under Oil Pan Removal 
in this section. 

2. Remove the oil pump inlet tube 
assembly and the oil pump. 

3. Replace one bearing at a time, 
leaving the other bearings securely 
fastened. Remove the main bearing 
cap to which new bearings are to be 
installed. 

4. Insert the upper bearing removal 
tool (tool 6331) in the oil hole in the 
crankshaft. 

5. Rotate the crankshaft in the 
direction of engine rotation to force 
the bearing out of the block. 

6. If the rear main bearing is being 
replaced, remove and discard the 
rear oil seal from the bearing cap. 
Loosen all main bearing bolts, 

thereby lowering the crankshaft slightly 
but not to exceed 1/32 inch. Remove the 
block half of the rear oil seal. Use a seal 
removal tool or install a small metal 
screw in one end of the seal and pull on 
the screw to remove the seal. Be careful 
not to burr the crankshaft seal rubbing 
surface. 

7. Clean the crankshaft journals. 
Inspect the journals and thrust faces 
(thrust bearing) for nicks, burrs or 
bearing pick-up that would cause 
premature bearing wear. 

Installation 

l. If the rear main bearing is being 
replaced, clean the rear oil seal 
groove in the block with a brush and 
solvent. 

Carefully install the upper seal (split 
lip-type) into its groove with the 
undercut side of the seal toward the 
FRONT of the engine (Fig. 34) by 
rotating it on the seal journal of the 
crankshaft until approximately 3/8 inch 
protrudes below the parting surface. 

Be sure no rubber has been shaved 
from the outside diameter of the seal by 
the bottom edge of the groove. 

Tighten the bolts on main bearings 
1, 2, 3 and 4, thereby raising the 
crankshaft to its original position. 
Tighten the bolts to specifications. 
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INSTALL SEAL WITH LIP 
TOWARDS FRONT OF ENGINE 


FRONT OF ENGINE 
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VIEW LOOKING AT PARTING FACE 
OF SPLIT, LIP-TYPE CRANKSHAFT SEAL 
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FIG. 34 Crankshaft Rear Oil Seol Installation 


2. To install the upper main bearing, 
place the plain end of the bearing 
over the shaft on the locking tang 
side of the block and partially install 
the bearing so that tool 6331 can be 
inserted in the oil hole in the 
crankshaft. With tool 6331 
positioned in the oil hole in the 
crankshaft, rotate the crankshaft in 
the opposite direction of engine 
rotation until the bearing seats itself. 
Remove the tool. 

Install the bearing cap. 

4. Select fit the bearing for proper 
clearance, following the procedures 
under Fitting Main and Connecting 
Rod Bearings in Part 21-01. 

5. If the bearing is being replaced оп 
journal number 1, 2 or 4, apply a 
coat of heavy engine oil SE to the 
journal and bearings and install the 
bearing cap. Tighten the cap bolts to 
specifications. 

6. If the rear main bearing is to be 
replaced, remove the rear main oil 
seal retaining pin from the bearing 
cap seal groove. The pin is not used 
with the split, lip-type seal. 

Clean the oil seal groove with a 
brush and solvent. 

7. Install the lower seal in the rear 
main bearing cap with the undercut 
side of the seal toward the FRONT 
of the engine (Fig. 34). Allow the 
seal to protrude approximately 3/8 
inch above the parting surface to 
mate with the upper seal when the 
cap is installed. 
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FIG. 35 Sealer on Rear Main 
Bearing Cap 


8. Apply a thin coating of oil-resistant 
sealer to the rear main bearing cap at 
the rear of the top mating surface 
(Fig. 35). Do not apply sealer to the 
area forward of the oil slinger 
groove. Lubricate the journal with 
heavy engine oil SE and install the 
rear main bearing cap. Tighten the 
cap bolts to specifications. 

9. Ifthe thrust bearing cap (No. 3 main 
bearing) has been removed, install it 
as follows: 

Lubricate the journal with heavy 
engine oil SE and install the thrust 
bearing cap with the bolts finger tight. 
Pry the crankshaft forward against the 
thrust surface of the upper half of the 
bearing. Hold the crankshaft cap to the 
rear. This will align the thrust surfaces 
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of both halves of the bearing. Retain the 

forward pressure on the crankshaft. 

Tighten the cap bolts to specifications 

(Fig. 36). 

10. Clean the oil pump inlet tube screen. 
Prime the oil pump by filling the 
inlet opening with oil and rotating 
the pump shaft until oil emerges 
from the outlet opening. Install the 
oil pump and inlet tube assembly. 

11. Position the oil pan gaskets on the 
oil pan. Position the oil pan front 
seal on the cylinder front cover. 
Position the oil pan rear seal on the 
rear main bearing cap. Install the oil 
pan and related parts, following the 
procedure under Oil Pan 
Installation in this section. Install 
the oil level dipstick. 

12. Fill the crankcase. Start the engine 
and check for oil pressure. Operate 
the engine at fast idle and check for 
oil leaks. 


CONNECTING ROD BEARINGS 


The connecting rod bearings are 
selective fit. Refer to the procedures 
under Fitting Main and Connecting 
Rod Bearings in Part 21-01. 

Removal 

1. Drain the crankcase. Remove the oil 
level dipstick. Remove the oil pan 
and related parts, following the 
procedure under Oil Pan Removal. 

2. Remove the oil pump inlet tube 
assembly and the oil pump. 

3. Turn the crankshaft until the 
connecting rod to which new 
bearings are to be fitted is down. 
Remove the connecting rod cap. 
Remove the bearing inserts from the 
rod and cap. 
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FIG. 36  Aligning Thrust Bearing 
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Installation 


I. 


Be sure the bearing inserts and the 
bearing bore in the connecting rod 
and cap are clean. Foreign material 
under the inserts will distort the 
bearing and cause a failure. 

Clean the crankshaft journal. 
Install the bearing inserts in the 
connecting rod and cap with the 
tangs fitting in the slots provided. 
Pull the connecting rod assembly 
down firmly on the crankshaft 
journal. 

Select fit the bearing, following 
procedures under Fitting Main and 
Connecting Rod Bearings in Part 
21-01. 

After the bearing has been fitted, 
clean and apply a coat of heavy 
engine oil SE to the journal and 
bearings. Install the connecting rod 
cap. Tighten the nuts to 
specifications. 

Repeat the procedure for the 
remaining connecting rods that 
require new bearings. 

Clean the oil pump inlet tube screen. 
Prime the oil pump by filling the 
inlet opening with oil and rotating 
the pump shaft until oil emerges 
from the outlet opening. Install the 
oil pump and inlet tube assembly. 
Position the oil pan gaskets on the 
oil pan. Position the oil pan front 
seal on the cylinder front cover. 
Position the oil pan rear seal on the 
rear main bearing cap. Install the oil 
pan and related parts, following the 
procedure under Oil Pan 
Installation in this section. Install 
the oil level dipstick. 


. Fill the crankcase. Start the engine 


and check for oil pressure. Operate 


HOLD PRY CAP 
CRANKSHAFT BACKWARD 
FORWARD 


- 


Шс BEARING 


21-21-21 


the engine at fast idle and check for 
oil leaks. 


PISTONS AND CONNECTING 
RODS 


Removal 

1. Drain the cooling system and the 
crankcase. Remove the intake 
manifold, cylinder heads, oil pan 
and oil pump, following the 
procedures in this section. 

2. Remove any ridges and/or deposits 
from the upper end of the cylinder 
bores as follows: 

Turn the crankshaft until the piston 
to be removed is at the bottom of its 
travel, then place a cloth on the piston 
head to collect the cuttings. Remove the 
cylinder ridge with a ridge cutter. 
Follow the instructions furnished by the 
tool manufacturers. Never cut into the 
ring travel area in excess of 1/32 inch 
when removing ridges. 

3. Make sure all connecting rod caps 
are marked so that they can be 
installed in their original positions. 

4. Turn the crankshaft until the 
connecting rod being removed is 
down. 

5. Remove the connecting rod nuts and 
cap. 

6. Push the connecting rod and piston 
assembly out the top of the cylinder 
with the handle end of a hammer. 
Avoid damage to the crankshaft 
journal or the cylinder wall when 
removing the piston and rod. 

7. Remove the bearing inserts from the 
connecting rod and cap. 

8. Install the cap on the connecting rod 
from which it was removed. 
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Installation 


1. 


If new piston rings аге to Бе 
installed, remove the cylinder wall 
glaze. Follow the instructions of the 
tool manufacturer. 

Oil the piston rings, pistons and 
cylinder walls with heavy engine oil. 
Be sure to install the pistons in the 
same cylinders from which they 
were removed or to which they were 
fitted. The connecting rod and 
bearing caps are numbered from 1 to 
4 in the right bank and from 5 to 8 
in the left bank, beginning at the 
front of the engine. The numbers on 
the connecting rod and bearing cap 
must be on the same side when 
installed in the cylinder bore. If a 
connecting rod is ever transferred 
from one block or cylinder to 
another, new bearings should be 
fitted and the connecting rod should 
be numbered to correspond with the 
new cylinder number. 

When installing the piston and 


connecting rod assembly, the largest 
chamfer at the bearing end of the rod 
should be positioned towards the crank 
pin thrust face of the crankshaft. 


3: 


Маке sure the ring gaps аге properly 
spaced around the circumference of 
the piston (Fig. 37). 

Install a piston ring compressor on 
the piston and push the piston in 
with a hammer handle until it is 
slightly below the top of the cylinder 
(Fig. 38). Be sure to guide the 
connecting rods to avoid damaging 
the crankshaft journals. Install the 
piston with the indentation notch in 
the piston head toward the front of 
the engine. 

Check the clearance of each bearing, 
following the procedure under 
Fitting Main and Connecting Rod 
Bearings in Part 21-01. 

After the bearings have been fitted, 
apply a light coat of engine oil to the 
Journals and bearings. 

Turn the crankshaft throw to the 
bottom of its stroke. Push the piston 
all the way down until the 
connecting rod bearing seats on the 
crankshaft Journal. 

Install the connecting rod cap. 
Tighten the nuts to specifications. 
After the piston and connecting rod 
assemblies have been installed, 
check the side clearance between the 
connecting rods on each shaft 
Journal (Fig. 39). 
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12. 


13. 


14. 


15. 


16. 


I: 


Disassemble, clean, and assemble 
the oil pump. Clean the oil pump 
inlet tube screen and the oil pan and 
block gasket surfaces. 

Prime the oil pump by filling the 
inlet port with engine oil and 
rotating the pump shaft to distribute 
the oil within the housing. Install the 
oil pump and the oil pan, following 
the procedures under Oil Pan 
Installation in this section. 

Install the cylinder heads, following 
the steps under Cylinder Head 
Installation. 

Install the intake manifold, 
following the steps under Intake 
Manifold Installation. 

Fill and bleed the cooling system. 
Fill the crankcase with the proper 
grade and quantity of engine oil. 
Start the engine, then check and 
adjust the ignition timing. Connect 
the distributor vacuum hoses to the 
distributor. 

Operate the engine at fast idle and 
check for oil and coolant leaks. 
Operate the engine until engine 
temperatures have stabilized, then 
adjust the engine idle speed and idle 
fuel mixture. 

Install the air cleaner and intake 
duct assembly, including the 
crankcase ventilation hose. 


CRANKSHAFT 


The crankshaft and related parts are 


shown in Fig. 40. 


Removal 


1. 


Disconnect (һе spark plug wires at 
the spark plugs by hand only and 
remove the wires from the ignition 
harness brackets on the valve rocker 
arm covers. Disconnect the coil to 
distributor high-tension lead at the 
coil. Remove the distributor cap and 
spark plug wires as an assembly. 
Remove the spark plugs to allow 
easy rotation of the crankshaft. 
Remove the fuel pump and oil filter. 
Slide the water pump by-pass hose 
clamp toward the water pump. 
Remove the alternator and 
mounting brackets. 

Remove the crankshaft pulley from 
the crankshaft vibration damper. 
Remove the capscrew and washer 
from the end of the crankshaft. 
Install the puller on the crankshaft 
vibration damper (Figs. 20 and 21) 
and remove the damper. 
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4. Remove the cylinder front cover and indir ҒИ 
water pump as an assembly. ` 
5. Remove the crankshaft front oil 
slinger. Check the timing chain MAIN BEARING INSERTS 
deflection, then remove the timing 
chain and sprockets by following 
steps under Cylinder Front Cover 
and Timing Chain Removal. 
6. Invert the engine on the work stand. 
Remove the clutch pressure plate 
and disc (manual-shift 
s Remove the flywheel : КТ SERM 
and engine геаг cover plate. Remove А A) ) 
the ой рап апа сөйлер Remove the CREME SPROGET Fe ` ae 
oil pump. y ae CRANKSHAFT 
7. Make sure all bearing caps (main ШОРТ OIN SUNGER Жа” 33 pros Mrs 
and connecting rod) are marked so P 
that they can be installed in their 
original locations. Turn the 
crankshaft until the connecting rod 
from which the cap is being removed m" Ska 
is down, and remove the bearing i 
cap. Push the connecting rod and А AZ 
Piston assembly up into the cylinder. f: S NY 
Repeat this procedure until all the ж” | DAMPER 
connecting rod bearing caps are p 6316 or 6A329 s. 
removed. PULLEY Y MAIN BEARING 
8. Remove the main bearing caps. 6312 e> CAPS 
9. Carefully lift the crankshaft out of | 
the block so that the thrust bearing puce 
surfaces are not damaged. Handle = A2878.D 
the crankshaft with care to avoid FIG. 40 Crankshaft and Related Parts 
possible fracture or damage to the 
finished surfaces. FRONT of the engine as shown in crankshaft. Tighten the cap bolts to 
To refinish journals, dress minor Fig. 34. specification (Fig. 36). 
imperfections, etc., refer to Part 21-01. 9. Carefully lower the crankshaft into 18. Force the crankshaft toward the rear 
Installation place. Be careful not to damage the of the engine. 
1. Remove rear journal oil seal from bearing surfaces. 19. Check the crankshaft end play 
the block and rear main bearing cap. 10. Check the clearance of each main (Refer to Part 21-01). | 
2. Remove the main bearing inserts bearing by following the procedure 20. Install new bearing inserts in the 
from the block and bearing caps. under Fitting Main and Connecting connecting rods and caps. Check the 
3. Remove the connecting rod bearing Rod Bearings in Part 21-01. clearance of each bearing, following 
inserts from the connecting rods and 11. After the bearings have been fitted, the procedure under Fitting Main 
caps. apply a thin coating of oil-resistant and Connecting Rod Bearings in 
4. If the crankshaft main bearing sealer to the rear main bearing cap at Part 21-01. | | 
journals have been refinished to а the rear of the top mating surface 21. After the connecting rod bearings 
definite undersize, install the correct (Fig. 35). Do not apply sealer to the have been fitted, apply a light coat of 
undersize bearings. Be sure the area forward of the oil slinger engine oil SE to the journals and 
bearing inserts and bearing bores are groove. bearings. 
clean. Foreign material under the 12. Apply heavy engine oil SE to the 22. Turn the crankshaft throw to the 
inserts will distort the bearing and journals and bearings. bottom of its stroke. Push the piston 
cause a failure. 13. Install all the bearing caps, except all the way down until the rod 
5. Place the upper main bearing inserts the thrust bearing cap (No. 3 bearing seats on the crankshaft 
in position in bores with the tang bearing). Be sure that the main journal. 
fitting in the slot provided. bearing caps are installed in their 23. Install the connecting rod cap. 
6. Install the lower main bearing original locations. Tighten the Tighten the nuts to specifications. 
inserts in the bearing caps. bearing cap bolts to specifications. 24. After the piston and connecting rod 
7. Clean the rear journal oil seal groove 14. Install the thrust bearing cap with assemblies have been installed, 
and the mating surfaces of the block the bolts finger-tight. check the side clearance between the 
and rear main bearing cap. Remove 15. Pry the crankshaft forward against connecting rods on each connecting 
the rear oil seal retainer pin from the the thrust surface of the upper half rod crankshaft journal (Fig. 39). 
rear main bearing cap seal groove. of the bearing (Fig. 36). 25. Install the timing chain and 
The pin is not used with the split, 16. Hold the crankshaft forward and sprockets, cylinder front cover and 
lip-type seal. pry the thrust bearing cap to the rear crankshaft pulley and adapter, 
8. Dip the lip-type seal halves in clean (Fig. 36). This will align the thrust following steps under Cylinder 
engine oil. Install the seals in the surfaces of both halves of the Front Cover and Timing Chain 
bearing cap and block with the bearing. Installation. 


undercut side of the seal toward the 


17. Retain the forward pressure on the 26. Coat the threads of the flywheel 
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attaching bolts with oil-resistant 
sealer. Position the flywheel on the 
crankshaft flange. Install and 
tighten the bolts to specifications. 
On a flywheel for manual-shift 
transmission, use Tool 6392-N to locate 
the clutch disc. Install the pressure 
plate. Tighten the attaching bolts. 

27. Clean the oil pan, oil pump and oil 
pump screen. Prime the oil pump by 
filling the inlet port with engine oil 
and rotating the pump shaft to 
distribute oil within the housing. 
Install the oil pump and oil pan by 
following the procedures under Oil 
Pan and Oil Pump Installation. 

28. Install the oil filter, fuel pump and 
connect the fuel lines. Install the 
alternator, shield and mounting 
bracket. 

29. Install the spark plugs, distributor 
cap and spark plug wires. Connect 
the spark plug wires and high- 
tension lead. 

30. Install the engine in the vehicle. 


CAMSHAFT BEARINGS 


Camshaft bearings are available pre- 
finished to size for standard and 0.015 
inch undersize journal diameters. The 
bearings are not interchangeable from 
one bore to another. 

Removal 

1. Remove the camshaft, flywheel and 
crankshaft, following the 
appropriate procedures. Push the 
pistons to the top of the cylinders. 

2. Remove the camshaft rear bearing 
bore plug as detailed in Part 21-01. 
Remove the camshaft bearings (Fig. 
41). 

3. Select the proper size expanding 
collet and back-up nut and assemble 
on the expanding mandrel. With the 
expanding collet collapsed, install 
the collet assembly in the camshaft 
bearing, and tighten the back-up nut 
on the expanding mandrel until the 
collet fits the camshaft bearing. 

4. Assemble the puller screw and 
extension (if necessary) as shown 
and install on the expanding 
mandrel. Wrap a cloth around the 
threads of the puller screw to protect 
the front bearing or journal. Tighten 
the pulling nut against the thrust 
bearing and pulling plate to remove 
the camshaft bearing. Be sure to 
hold a wrench on the end of the 
puller screw to prevent it from 
turning. 

5. Repeat the procedure for each 
bearing. To remove the front 
bearing, install the puller screw from 
the rear of the cylinder block. 


EXPANDING MANDREL 


THRUST BEARING 


DETAIL. 8 


21-21-24 
DETAIL-1,-2 or -3 
EXPANDING COLLET 
DETAIL- 1,-2 or -3 
BACK-UP NUT 


PULLING NUT 


DETAIL. 5 
PULLER SCREW 


DETAIL.4 
PULLING PLATE 


FIG. 41 Camshaft Bearing Replacement 


Installation 

1. Position the new bearings at the 
bearing bores with the oil holes 
aligned and press them in place with 
the tool shown in Fig. 41. Be sure to 
center the pulling plate and puller 
screw to avoid damage to the 
bearing. Failure to use the correct 
expanding collet can cause severe 
bearing damage. Be sure the front 
bearing is installed the specified 
distance below the front face of the 
cylinder block (Fig. 42). 

2. Install a new rear bearing bore plug. 

3. Install the camshaft, crankshaft, 
flywheel and related parts, following 
the appropriate procedures, except 
do not check connecting rod and 
main bearing clearances as a part of 
Camshaft Bearing Replacement. 
Install the engine in the vehicle. 


OIL FILTER 


The oil filter assembly is shown in 

Fig. 43. 

Removal 

l. Position a drip pan under the oil 
filter. 

2. Unscrew the filter from the adpater 
fitting and clean the adapter fitting. 
On Econolines equipped with power 

steering, be sure the wheels are fully to 

the right before removing the filter. 

Then unscrew the filter from the adapter 

fitting, turn it horizontal and let the 

excess oil drain off. Slide the oil filter 


CAMSHAFT BEARING ( LOOSE ) 
DETAIL-6 or -7 


PULLER SCREW EXTENSION 
Tool-T65L-6250-A 


А2813-А 


` 
INSTALL FRONT BEARING TO SPECIFIED 


DIMENSION BELOW FRONT FACE OF BLOCK 
% \ °] 


e 2. ó cats А2880-А 


FIG. 42 Camshaft Front Bearing 
Replacement 


FILTER ELEMENT 
6731 


ADAPTER FITTINGS Em 
6890 A3704- B 


FIG. 43 Oil Filter Assembly 


towards the rear of the vehicle and 

remove as shown in Fig. 36. Some effort 

may be required to slide the oil filter 

between the engine crossmember and 

power steering hoses. 

Installation 

1. Coat the gasket on a new filter with 
oil. Place the new filter in position 
on the adapter fitting. 
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CROSSMEMBER 


А 3489-А 


FIG. 44 Oil Filter Replacement—Econoline with Power Steering 


On Econolines equipped with power 
steering, make sure that the wheels are 
turned fully to the right, then slide the 
oil filter between the crossmember and 
power steering hoses (Fig. 44) to 
position it on the adpater fitting. 

2. Hand tighten the filter until the 
gasket makes contact and then 
advance it 1⁄2 turn. 

3. Operate the engine at fast idle and 
check for oil leaks. If oil leaks are 
evident, perform the necessary 
repairs to correct the leakage. 
Remove the drip pan. 

4. Check the oil level and fill the 
crankcase as necessary. 


DISASSEMBLY AND ASSEMBLY 


When installing nuts or bolts that 
must be tightened (Refer to torque 
specifications), oil the threads with 
light-weight engine oil. Do not oil 
threads that require oil-resistant or 
water-resistant sealer. 

Refer to part 21-01 for the cleaning 
and inpsection procedures. 


ENGINE ASSEMBLY 


Disassembly 

1. Install the engine on the work stand. 

2. Remove the distributor cap, coil 
high-tension wire and spark plug 
wires as an assembly. 

3. Remove the distributor vacuum 
hoses from the distributor. Remove 
the carburetor fuel inlet line. 
Remove the fuel pump outlet line 
and fuel filter. Remove the pump 
vacuum lines (Bronco only). 
Remove the fuel pump and discard 
the gasket. Remove the oil filter. 

4. Slide the clamp on the water pump 
by-pass hose toward the water 
pump. 

5. Remove the valve rocker arm covers 
and the crankcase ventilating 
system. 

6. Remove the alternator mounting 
brackets. Remove the ignition coil. 
Remove the distributor hold-down 
bolt and remove the distributor. 


7. Remove the intake manifold 
attaching bolts. Raise the manifold 
and carefully remove it from the 
engine. Discard the intake manifold 
gaskets and seals. 

8. Loosen the valve rocker arm stud 
not so that the valve rocker arms can 
be rotated to the side. Remove the 
valve push rods in sequence and put 
them in a rack or holder so that they 
can be installed in their original 
position. 

9. Remove the valve lifters and place 
them in a rack so that they can be 
installed in their original bores (Fig. 
19). 

The internal parts of each hydraulic 
valve lifter assembly are matched sets. 
Do not intermix the parts. Keep the 
assemblies intact until they are to be 
cleaned. 

10. Remove the exhaust manifolds and 
the spark plug. 

11. Install the cylinder head holding 
fixtures (Fig. 15). Remove the 
cylinder head bolts and lift the 
cylinder heads off the block. Discard 
the cylinder head gaskets. 

12. Remove the crankshaft pulley from 
the crankshaft vibration damper. 
Remove the capscrew and washer 
from the end of the crankshaft. 
Install the pulley on the crankshaft 


vibration damper (Figs. 20 and 21) 
and remove the vibration damper. 

13. Remove the oil pan-to-cylinder front 
cover attaching bolts. Remove the 
cylinder front cover attaching bolts. 
Remove the cylinder front cover and 
water pump as an assembly. Discard 
the gasket and remove the 
crankshaft front oil slinger. 

14. Check the timing chain deflection 
and remove the timing chain and 
sprockets by following steps under 
Cylinder Front Cover and Timing 
Chain Removal. Remove the 
crankshaft sprocket key. 

15. Remove any ridge and/or carbon 
deposits from the upper end of the 
cylinder bores. Move the piston to 
the bottom of its travel and place a 
cloth on the piston head to collect 
the cuttings. Remove the cylinder 
ridge with a ridge cutter. Follow the 
instructions furnished by the tool 
manufacturer. Never cut into the 
ring travel area in excess of 1/32 
inch when removing ridges. After 
the ridge has been removed, remove 
the cutter from the cylinder bore. 

16. On a flywheel for a manual-shift 
transmission, remove the clutch 
pressure plate and disc. 

17. Remove the flywheel and rear cover 
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20. 


21. 


22: 


23. 
. Carefully lift the crankshaft out of 


26. 


27. 


28. 


plate. Remove the сішісһ pilot 
bushing (Fig. 29). 


. Invert the engine. Remove the oil 


pan and discard the gaskets and 
seals. 


. Remove the oil pump and inlet tube 


as an assembly. Remove the 
intermediate drive shaft. Discard the 
oil pump gasket. 

Make sure all connecting rods and 
caps are marked so that they can be 
installed in their original locations. 
Turn the crankshaft until the 
connecting rod being removed is 
down. Remove the rod cap. 

Push the connecting rod and piston 
assembly out the top of the cylinder 
with the handle end of a hammer. 
Avoid damage to the connecting rod 
journal or the cylinder wall when 
removing the piston and rod. 
Remove the bearing inserts from the 
connecting rods and caps. Install the 
rod caps on the connecting rods 
from which they were removed. 
Remove the main bearing caps. 


the cylinder block so that the thrust 
bearing surfaces are not damaged. 
Handle the crankshaft with care to 
avoid possible fracture or damage to 
the finished surfaces. 


. Remove the rear journal oil seal 


from the block and rear bearing cap. 
Remove the main bearing inserts 
from the block and bearing caps. 
Install the main bearing caps in their 
original positions. 

Remove the camshaft thrust plate. 
Carefully remove the camshaft by 
pulling it toward the front of the 
engine. Use caution to avoid 
damaging the journals and lobes. 
Remove the camshaft rear bearing 
bore plug. Remove the camshaft 
bearings (Fig. 41). 


Assembly 


If the cylinder block is to be 


replaced, transfer the cylinder head 
dowels and cylinder block drain plugs to 
the new cylinder block and start the 
assembly procedures with step number 


5. 
1. 


If the original cylinder block is used, 
remove the glaze from the cylinder 
bores by following the instructions 
in Part 21-01. 

Invert the engine on the work stand. 
Position the new camshaft bearings 
at the bearing bores with the oil 
holes aligned and press them in 
place with the tool shown in Fig. 41. 
Be sure the camshaft front bearing 
is installed the specified distance 
below the front face of the cylinder 
block (Fig. 42). 
Clean out the camshaft rear bearing 
bore plug recess thoroughly. Install 
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the new bore plug as detailed in Part 
21-01. 

Oil the camshaft journals with heavy 
engine oil SE and apply Lubriplate 
or equivalent to all lobes, and then 
carefully slide it through the 
bearings. Install the camshaft thrust 
plate, with groove towards engine 
block, and then check camshaft end 
play as shown in Part 21-01. 

Clean the rear journal oil seal groove 
and the mating surfaces of the block 
and rear main bearing cap. Remove 
the rear oil seal retainer pin from the 
rear main bearing cap seal groove. 
The pin is not used with the split, 
lip-type seal. 

Dip the seal halves in clean engine 
oil SE. Install the seals in the bearing 
cap and block with the undercut side 
of the seal toward the FRONT of the 
engine as shown in Fig. 34. 

If the crankshaft main bearing 
journals have been refinished to a 
definite undersize, install the correct 
undersize bearings. Be sure the 
bearing inserts and bearing bores are 
clean. Foreign material under the 
inserts will distort the bearing and 
cause a failure. 

Place the upper main bearing inserts 


in position in the bore with the tang 
fitting in the slot provided. 


9. 


10. 


11. 


12. 


13. 


16. 


17: 


Install the lower main bearing 
inserts in the bearing caps. 
Carefully lower the crankshaft into 
place. Be careful not to damage the 
bearing surfaces. 

Check the clearance of each main 
bearing, following the procedure 
under Fitting Main and Connecting 
Rod Bearings in Part 21-01. 

After bearings have been fitted, 
apply a coat of heavy engine oil SE 
to the journals and bearings. 
Apply a thin coating of oil-resistant 
sealer to the rear main bearing cap at 
the rear of the top mating surface 
(Fig. 35). Do not apply sealer to the 
area forward of the oil slinger 
grooves. Install the rear main 
bearing cap and the remainder of the 
caps, except the thrust bearing cap 
(No. 3 bearing). Be sure that the 
main bearing caps are installed in 
the original positions. Tighten the 
bearing cap bolts to specifications. 


. Install the thrust bearing cap and 


check crankshaft end play by 
following steps under Crankshaft 
Installation. 


. Turn the engine on the work stand 


so that the front end is up. 

Install the pistons and connecting 
rods by following steps under Piston 
and Connecting Rod Installation. 
Position the sprockets and timing 
chain on the camshaft and 


18. 


19. 


20. 


2 


— 


22. 


23. 


24. 


25: 


26. 


27; 


28. 


29. 
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crankshaft (Fig. 23). Be sure the 
timing marks on the sprockets are 
positioned as shown in Fig. 22. 
Lubricate the timing chain and 
sprockets with heavy engine oil SE. 
Install the fuel pump eccentric, 
washer and camshaft sprocket 
capscrew. Tighten the sprocket 
capscrew to specifications. Apply 
heavy engine oil SE to the fuel pump 
eccentric. Install the crankshaft 
front oil slinger (Fig. 24). 

Clean the cylinder front cover and 
the cylinder block gasket surfaces. 
Install a new crankshaft front oil 
seal (Fig. 27). 


. Coat the gasket surface of the block 


and cover and the cover bolt threads 
with oil-resistant sealer. Position a 
new gasket on the block. 

Install the alignment pilot tool on 
the cylinder front cover so that the 
key in the pilot aligns with the key in 
the crankshaft. Position the cover 
(and water pump) and pilot over the 
end of the crankshaft and against the 
block (Fig. 25). 

Install the cylinder front cover screw 
finger tight. While pushing in on the 
pilot, tighten the cover bolts to 
specifications. Remove the pilot. 
Lubricate the crankshaft with a 
white lead and oil mixture and apply 
Lubriplate or equivalent to the oil 
seal rubbing surface of the vibration 
damper inner hub to prevent 
damage to the oil seal. 

Line up the crankshaft vibration 
damper keyway with the key on the 
crankshaft, and then install the 
vibration damper on the crankshaft 
(Fig. 26). Install the damper 
capscrew and washer, then tighten 
the screw to specifications. Install 
the crankshaft pulley (power 
steering only). 

Invert the engine on the work stand. 
Position the intermediate drive shaft 
into the distributor socket. With the 
shaft firmly seated in the distributor 
socket, the stop on the shaft should 
touch the roof of the crankcase. 
Remove the shaft and position the 
stop as necessary. 

With the stop properly positioned, 
insert the intermediate drive shaft 
into the oil pump. 

Prime the oil pump by filling the 
inlet port with engine oil. Rotate the 
pump shaft to distribute the oil 
within the pump body. 

Position a new gasket on the pump 
housing and install the pump and 
shaft as an assembly. Do not attempt 
to force the pump into position if it 
will not seat readily. The drive shaft 
hex may be misaligned with the 
distributor shaft. To align, rotate 


21-21-27 


30. 
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32. 


33. 


34. 


39; 


36. 


37: 


38. 
39. 


41. 


the intermediate shaft into а new 
position. Tighten the oil pump 
attaching bolt to specifications. 
Clean the gasket surfaces of the 
block and oil pan. Coat the block 
surface and the oil pan gasket 
surface with sealer. Position new 
gaskets on the block and position a 
new seal on the cylinder front cover 
and rear main bearing cap. Make 
sure the tabs on the seal are over the 
oil pan gasket. Install the attaching 
bolts and tighten them from the 
center outwards to specifications 
(one screw secures the fuel line 
bracket). 


. Lubricate the fuel pump lever with 


heavy engine oil SE. Using a new 
gasket, install the fuel pump. 
Tighten the bolts alternately and 
evenly to specifications. 

Turn the engine on the work stand 
so that the top of the engine is up. 
Clean the cylinder head and block 
gasket surfaces. On the 302 V-8 
engines, a specially treated 
composition gasket is used. Do not 
apply sealer to a composition gasket. 
Install the head gaskets over the 
cylinder head dowels. 

Place the cylinder heads on the 
engine, then remove the holding 
fixtures. Oil the head bolt threads 
with heavy engine oil SE, then install 
the bolts. 

The cylinder head bolt tightening 
procedure is performed in three 
progressive steps. Tighten the bolts 
in sequence (Fig. 16) to 
specifications. 

Coat the cylinder head mating 
surfaces of the exhaust manifold 
with a light film of graphite grease. 
Position the exhaust manifolds on 
the cylinder heads and install the 
attaching bolts and flat washers. 
Tighten the bolts to specifications, 
working from the center to the ends. 
Install the spark plugs. 

Use the hydraulic valve lifter 
leakdown tester (Part 21-01) to fill 
the lifters with test fluid. Lubricate 
the lifters and bores with heavy 
engine oil and install each lifter in 
the bore from which it was removed. 


. Lubricate the ends of the push rods 


with Lubriplate or equivalent and 
install the push rods in their original 
positions. Apply Lubriplate or 
equivalent over the valve stem tips. 
Lubricate the rocker arms and 
fulcrum seats with Lubriplate or 
equivalent and install the rocker 
arms over the push rods. Perform a 
valve clearance adjustment. 

Clean the mating surfaces of the 


42. 


43. 


45. 
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intake manifold, cylinder heads and 
cylinder block. 

Coat the intake manifold and 
cylinder block seal surfaces with 
quick-setting adhesive. 

Position new seals on the cylinder 
block and new gaskets on the 
cylinder heads with the gaskets 
interlocked with the seal tabs. Apply 
nonhardening sealer at the four 
junction points of the seals and 
gaskets. Be sure the holes in the 
gaskets are aligned with the holes in 
the cylinder heads. 


. Carefully lower the intake manifold 


on the cylinder block and cylinder 
heads. After the intake manifold is 
in place, run a finger around the seal 
area to make sure the seals are in 
place. If the seals are not in place, 
remove the intake manifold and 
position the seals. 

Be sure the holes in the manifold 
gaskets and manifold are in 
alignment. Install the intake 
manifold attaching nuts and bolts. 
Tighten the intake manifold nuts 
and bolts in two steps (Fig. 13). 
Tighten in sequence to 


specifications. After completing the 
remaining assembly steps, operate the 
engine until it reaches normal operating 
temperature, then retighten the 
manifold nuts and bolts in sequence to 
specifications. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


Install the water pump by-pass hose 
on the coolant outlet housing. Slide 
the clamp into position and tighten 
the clamp. 

Rotate the crankshaft until the No. 
1 piston is on TDC after the 
compression stroke, then position 
the distributor :n the block with the 
rotor at the No. 1 firing position and 
the points just start to open. Install 
the hold-down clamp. 

Clean the valve rocker arm covers 
and the cylinder head gasket surface. 
Place the new gaskets in the covers 
making sure that the tabs of the 
gasket engage the notches provided 
in the cover. 

Position the covers on the cylinder 
heads. Make sure the gasket seats 
evenly all around the head. Install 
the bolts. The cover is tightened in 
two steps. Tighten the bolts to 
specifications. Two minutes later, 
tighten the bolts to the same 
specifications. 

Install the ignition coil. Position and 
install the alternator, shield and 
mounting brackets. 

Install the crankcase ventilation 
system. 

Install the distributor cap. Position 


53. 


54. 


35: 
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the spark plug wires in the brackets 
on the valve rocker arm covers. 
Connect the spark plug wires and 
the coil wire. 

Connect the carburetor fuel inlet 
line and fuel pump inlet line. 
Install the oil filter adapter fitting. 
Clean the oil filter gasket surface. 
Coat the gasket on the filter with oil. 
Place the filter in position on the 
adapter fitting. Hand tighten the 
filler until the gasket contacts the 
adapter face; then, advance it 1/2 
turn. 

Install the clutch pilot service 
bearing (Fig. 30). Coat the threads 
of the flywheel attaching bolts with 
oil-resistant sealer. Position the rear 
cover plate on the block and the 
flywheel on the crankshaft flange. 
Install and tighten the bolts to 
specifications. 

On a flywheel for a manual-shift 


transmission, use tool T58P-7563-A to 
locate the clutch disc. Install the 
pressure plate. 


56. 


37. 


58. 


Install the engine in the vehicle. Fill 
and bleed the cooling system. Fill 
the crankcase with the proper grade 
and quantity of engine oil. 

Operate the engine and check for oil 
and coolant leaks. Check and adjust 
the ignition timing. Connect the 
distributor vacuum hoses at the 
distributor. Retighten intake 
manifold bolts to specifications. 
Adjust the engine idle speed, fuel 
mixture and anti-stall dashpot (if 
applicable). Adjust the transmission 
throttle linkage. 


CYLINDER HEADS 


Disassembly 


E 


2. 


Remove (һе exhaust manifolds апа 
the spark plugs. 

Clean the carbon out of the cylinder 
head combustion chambers before 
removing the valves. 

Compress the valve spring (Fig. 45). 
Remove the spring retainer locks 
and release the spring. 

Remove the spring retainer, sleeve, 
spring, stem seal and valve. Discard 
the valve stem seals. Identify all 
valve parts. 


5. Clean, inspect and repair the 
cylinder head as required, or 
transfer all usable parts to a new 
cylinder head. 

Assembly 

1. Install each valve (Fig. 46) in the 


port from which it was removed or 
to which it was fitted. Install a new 
stem seal on the valve. 
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2. Install the valve spring over the 
valve, and then install the spring 
retainer and sleeve. Compress the 
spring (Fig. 45) and install the 
retainer locks (Fig. 46). 

3. Measure the assembled height of the 
valve spring from the surface of the 
cylinder head spring pad to the 
underside of the spring retainer with 
dividers (Fig. 47). Check the 
dividers against a scale. If the 
assembled height is greater than 
specifications, install the necessary 
0.030 inch thick spacer(s) between 
the cylinder head spring pad and the 
valve spring to bring the assembled 
height to the recommended height. 
Do not install the spacers unless 

necessary. Use of spacers in excess of 
recommendations will result in 
overstressing the valve springs and 
overloading the camshaft lobes which 
could lead to spring breakage and worn 
camshaft lobes. 

4. Install the exhaust manifolds and 
the spark plugs. 


VALVE LIFTER 


The internal parts of each hydraulic 
valve lifter assembly are matched sets. 
Do not intermix the parts. Keep the 
assemblies intact until they are to be 
cleaned. 

The disassembly and assembly 
procedures for Types I and II valve 
lifters are different. Valve lifters should 
always be tested after assembly; refer to 
the test procedures covered in Part 21- 
01. 


ТҮРЕ | 


Disassembly 
Disassemble and assemble each 
lifter separately. Keep the lifter 


Volve Spring 
Compressor 


FIG. 45 Compressing Valve Spring 
On Bench 


" 
d 


А 3307- A 


FIG. 46 Valve Assembly 


UNDERSIDE OF SPRING RETAINER 


SURFACE OF SPRING PAD 
A2857.B 


FIG. 47 Checking Valve Spring 
Assembled Height 
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FIG.48 Туре | Hydraulic Valve 
Lifter Assembly 


assemblies in proper sequence so that 

they can be installed in their original 

bores. 

1. Grasp the lock ring with needle nose 
pliers to release it from the groove. It 
may be necessary to depress the 
plunger to fully release the lock ring. 

2. Remove the push rod cup, metering 
valve (disc), plunger and spring. 

3. Remove the plunger assembly, the 
check valve and the check valve 
retainer and plunger spring. 
Carefully remove the plunger 
spring, the check valve retainer and, 
the check valve disc from the 
plunger. 

Assembly 
Type I hydraulic lifter assembly is 

shown in Fig. 48. 

1. Place the plunger upside down on a 
clean work bench. 

2. Place the check valve (disc or ball 
check) in position over the oil hole 
on the bottom of the plunger. Set the 
check valve spring on top of the 
check valve (disc or ball check). 

3. Position the check valve retainer 
over the check valve and spring and 
push the retainer down into place on 
the plunger. 

4. Place the plunger spring, and then 
the plunger (open end up) into the 
lifter body. 

5. Position the metering valve (disc) in 
the plunger, and then place the push 
rod cup in the plunger. 

6. Depress the plunger, and position 
the closed end of the lock ring in the 
groove of the lifter body. With the 
plunger still depressed, position the 
open ends of the lock ring in the 
groove. Release the plunger, and 
then depress it again to fully seat the 
lock ring. 

7. Use the hydraulic valve lifter 
leakdown tester (Part 21-01) to fill 
the lifters with test fluid. 


TYPE 1 


Disassembly 
Each valve lifter is a matched 

assembly. If parts of one lifter are 

intermixed with those of another, 
improper valve operation may result. 

Disassemble and assemble each lifter 

separately. Keep the lifter assemblies in 

proper sequence so they can be installed 
in their original bores. 

1. Grasp the lock ring with needle nose 
pliers to release it from the groove. It 
may be necessary to depress the 
plunger to fully release lock ring. 

2. Remove the push rod cup. 

3. Remove the plunger assembly, the 
check valve and the check valve 
retainer and plunger spring. 
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Carefully remove the plunger 
spring, the check valve retainer and 
the check valve ball and spring from 
the plunger. 

Assembly 
Type II hydraulic lifter assembly is 

shown in Fig. 49. 

l. Place the plunger on a clean work 
surface (table or bench) in an 
inverted position and center the 
check valve ball and spring on it. 
Carefully slide the check valve 
retainer over the ball and spring and 
down until it bottoms. Use every 
precaution not to distort it in any 
way. Place the plunger spring over 
the metering valve. 

2. Leaving the assembly in the inverted 
position, slide the lifter body down 
over the spring until it slightly 
compresses the spring. 

3. Position the combined assembly 
right side up on the work surface 
(table or bench). 

4. Install the push rod cup. Depress the 
cup and install the lock ring. 

5. Use the hydraulic valve lifter 
leakdown tester (Part 21-01) to fill 
the lifters with test fluid. 


OIL PUMP 


Disassembly 

l. Remove the oil inlet tube from the 
oil pump and remove the gasket. 

2. Remove the cover attaching bolts, 
then remove the cover. Remove the 
inner rotor and shaft assembly, then 
remove the outer race. 

3. Drill a small hole and insert a self- 
threading sheet metal screw of the 
proper diameter into the oil pressure 
relief valve chamber cap and pull the 
cap out of the chamber. Remove the 
spring and plunger. 

Assembly 
The oil pump assembly is shown in 

Fig. 50. 

1. Clean, inspect and oil all parts 
thoroughly. 

2. Install the oil pressure relief valve 
plunger, spring and a new cap. 

3. Install the outer race and the inner 
rotor and shaft assembly. Be sure 
the dimple (identification mark) on 
the outer race is facing outward and 
on the same side as the identification 
mark on the rotor. The inner rotor 
and shaft and the outer race are 
serviced as an assembly. One part 
should not be replaced without 
replacing the other. Install the cover 
and tighten the cover attaching bolts 
to specifications. 

4. Position a new gasket and the oil 
inlet tube on the oil pump and install 
the attaching bolts. 
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PISTONS AND CONNECTING 
RODS 


Disassembly 

1. Remove the bearing inserts from the 
connecting rod and cap. 

2. Mark the pistons to assure assembly 
with the same rod and installation in 
the same cylinders from which they 
were removed. 

3. Using an Arbor press and the tool 
shown in Fig. 51, press the piston 
pin from the piston and connecting 
rod. Remove the piston rings. 

Assembly 
The piston, connecting rod and 

related parts are shown in Fig. 52. 

Check the fit of a new piston in the 

cylinder bore before assembling the 

piston and piston pin to the connecting 
rod. 
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FIG. 51 Removing or Installing 


Piston Pin 


The piston pin bore of a connecting 
rod and the diameter of the piston pin 
must be within specifications. 

1. Applya light coat of engine oil SE to 
all parts. Assemble the piston to the 
connecting rod with the indentation 
in the piston positioned as shown in 
Fig. 53. 

On replacement connecting rods, 
install the large-chamfered side of the 
connecting rod bearing bore towards the 
crankshaft cheek; facing towards front 
of engine on the right bank rods, and 
facing towards rear of engine on left 
bank rods. 

2. Start the piston pin in the piston and 
connecting rod (this may require a 
very light tap with a mallet). Using 
an Arbor Press, press the piston pin 
through the piston and connecting 
rod until the pin is centered in the 
piston (Fig. 51). 

3. Check the end gap of all piston rings 
(Part 21-01). It must be within 
specifications. Follow the 
instructions contained on the piston 
ring package and install the piston 
rings. 

4. Check the ring side clearance of the 
compression rings with a feeler 
gauge inserted between the ring and 
its lower land (Part 21-01). The 
gauge should slide freely around the 
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entire ring circumference without A iow 
binding. Any wear that occurs will EOR PEE е d 
form a step at the inner portion of | RIGHT BANK LEFT BANK 


the lower land. If the lower lands 
have high steps, the piston should be 
replaced. 

5. Be sure the bearing inserts and the 
bearing bore in the connecting rod 
and cap are clean. Foreign material 
under the inserts will distort the 
bearing and cause a failure. Install 
the bearing inserts in the connecting 
rod and cap with the tangs fitting in 
the slots provided. 


CYLINDER ASSEMBLY 


Disassembly 

Follow steps 1 thru 9, 11 thru 13, 
and 16 thru 19 under Engine 
Disassembly. Remove the four cylinder 
head dowels from the cylinder block. 
Remove the cylinder block drain plugs, 
and remove the cylinder assembly from 
the work stand. 

Assembly 

Clean the gasket and seal surfaces of 
all parts and assemblies. 

Install the replacement cylinder 
block assembly on a work stand. Install 
the cylinder block drain plugs and 
cylinder head dowels. Transfer all parts 
removed from the old cylinder assembly 
to the new cylinder assembly, following 
the procedures in steps 20 through 35 
and 38 through 55 under Engine 
Assembly. Check all assembly 
clearances and correct as necessary. 
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FIG. 52 Piston, Connecting Rod 
and Related Parts 


CYLINDER BLOCK 


Before replacing a cylinder block, 
determine if it is repairable, and make 
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FIG. 53 Correct Piston and Rod 
Positions 


the necessary repairs following tae 
procedures in Part 21-01. 
Disassembly 

Follow steps 1 through 9, 11 
through 14, 16 through 24, 27 and 28 
under Engine Disassembly. Remove the 
four cylinder head dowels and the 
cylinder block drain plugs from the 
cylinder block. Remove the cylinder 
block from the work stand. 
Assembly 

Install the replacement cylinder 
block on the work stand. Install the 
cylinder block drain plugs and cylinder 
head dowels. Transfer the parts 
removed from the old cylinder block to 
the new cylinder block by following 
steps 5 thru 36, 39 thru 58 under Engine 
Assembly. Check all assembly 
clearances and correct as necessary. 
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SPECIFICATIONS 


GENERAL SPECIFICATIONS 
Bore 0и 
Compression And Compression Pressure Firing Belt 
Engine | Ratio Stroke Pressure |. 2000 rpm Order Tension @ 
100 [ 10-60 | ] 
\ | th 1! йт 
CYLINDER HEAD 
Valve Guide 
Combustion Bore Dia— Valve Valve Seat | Valve Rocker Arm Gasket ^ 
Chamber Standard Valve Seat Seat Runout Arrangement Stud Bore Surfaces 
p Engine Volume CC Int and Exh Width Angle (Maximum) Front to Rear Ша Std Flatness 
56 7-59 7 ] 3433-0 344 | 050-0 08 | 1 01101 RTI 
h 0060 
— J.Utih 
a 60-150 i 
VALVE ROCKER ARMS, PUSH RODS AND TAPPETS 
Valve Push Valve Торре! or Lifter 
Rocker Arm Rod Hydraulic Collapsed 
Lift Maximum Standard Clearance! |) Leak down Tappet Gap 
Engine Ratio Runout Diameter To Bore Rate Allowable Desired 
02 1611 0115 | ] 
Ü 15 0.190 0.140 
VALVES 
Valve Stem to Valve 
Valve Guide Clearance Valve Head Diameter | Face MASS Fuss s n 
Engine Intake Exhaust Intake Exhaust Angle 
7 0010—0.0027 (1) \0015—0.0032(7)_|] 1.791 1 453—1 468 14 
(7) 000 
VALVES (Continued) 
Valve Stem Diameter 
Standard | 0.003 Oversize 0.015 Oversize 0.030 Oversize 
Engine Intake | Exhaust | Intake Exhaust Intake Exhaust Intake | Exhaust 
302 13416-03423 | 0.3411-0.3418 | 03446-03453 | 0.3441-0.3448 35664 0.3561—0.3568 | 
VALVE SPRINGS 
Valve Spring Pressure— Valve Spring Valve Spring Valve Spring 
Lbs @ Specified Length Free Length Assembled Height Out of Squere 
Engine Pressure Wear Limit (Approx) (Pad to Retainer) (Max) 
02 V. 76-84 @ 1.69 69 1.94 1-3/84— 145/64 9 =] 
CAMSHAFT 
Item Bearing 302 V-8 Item | Bearing 302 V-8 
( \ ‘ wj : =! 
D ] j ШИН! [Nn 2 ThEOT 
ІС М 
i (No 4) Пас | ШЕ i N 
N 12( 1 ^ [ 
E | 
0.00: ( 0! 
CAMSHAFT DRIVE 
MECHANISM 302 V-8 
Crankshaft 
Sprocket Timing CAMSHAFT 
Assembled Chain Camshaft Journal 
Face Runout Deflection Lobe Lift ^ Theoretical Valve Lift Camshaft To Bearing 
TIR (Maximum) (Maximum) Engine Intake Exhaust Intake | Exhaust End Play (2 Clearance 3 
val | ) 37 ) | 
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CRANKSHAFT AND FLYWHEEL 


Main Bearing Main Bearing Main Bearing Main Bearing Thrust Bearing Main and Rod Main and Rod Bearing 
Journal Journal Runout- Journal Thrust Journal Journal Bearing Journal Journal Thrust Face 
Engine Dicmeter 1 Maximum (2 Ессе Runout Max. Taper Length Finish R.M.S. Max. | Finish В.М.5 
Ф @ ішті! 0.005 
Connecting Rod Connecting Rod Crankshaft Crankshaft to Flywheel Flywheel Ring Gear Lateral Runout 
Journal Bearing Journal Free End Rear Face of Block Clutch Face Standard Automatic 
Engine Diameter (1) Maximum Taper Play Runout TIR Max Runout Transmission Transmission 
302 21228-2123 0004 Per inch 0004-0008(2) | 0.005 D 010 0.040 | 0.064 
QD M Jur- ) 0004 2) Wear Limit 1012 
CRANKSHAFT BEARINGS 
Connecting Rod Bearings Main Bearings 
To Crankshaft Clearance | Wall Thickness To Crankshaft Clearance Wall Thickness 
Engine Desired I Allowable | —Standard (1) Desired Allowable —Standcrd !) 
302 V 0.008 0.0008—0.0026 ) 0572—0.0577 io. 1 0.0001—0.0015 No. 1 0.0001—0.0020 0 1o 
Others 0.0005—0.0015 Others 0.0005—0.0024 Others 0.0957—0.0962 
(D 000205. thick Add 0.0010 to standard thick ni 


CONNECTING ROD 


Piston Pin Connecting Rod Connecting Rod Connecting Rod Alignment Connecting Rod Assembly 
Bore or Bushing Bearing Bore Length Max. Tot. Difference © (Assembled to Crankshaft) 
Engine 1.0. Diameter (1) Center to Center | Twist | Bend | Side Clearance (2) 
102 | 09104-09112 22390-22398 | 50885-50915 | 0012 | 0004 0010 0020 
(1) Connecting rod bearing bore maximum our-af-round and taper 0.0004 (9 Wear Limit 0.023 
(2) Pin bushing and crankshaft bearing bore must be parallel and in the same vertical plane within the specified] total differenci 


tends of ch lone red 4 inches on each side ot rod ER 
PISTON 
Diameter | |) Piston To Piston Pin Ring Groove Width 
0.003 Cylinder Bore Bore Compression 
Engine Coded Red Coded Blue Üversize Clearance Diameter Top | Bottom 01 
[Е 302 V4 | 3 2484-23 9990 3 9996 -4 0002 1 0008—4 0014 0 0018-0 0026 09123-0 9126 0 0800-60 0810 | 0. 0800-0 0810 0 1880—0. 1890 
Ge d 900 to p f e ond pin center Im 
CYLINDER BLOCK 
Cylinder Bore Tappet Bore Main Bearing Distributor Shaft Head Gasket Surface 
Engine Diameter (1) Diameter Bore Diameter Bearing Bore Diameter Flatness(.) 
102 V8 | 4 0004—4.0036 0.8752— 0.8767 | › 4412—2 4420 | () 4525 0 4541 | 0 003 incl [ hi 
O | | 0.001 Ф bore surface finish RM ) 
t Limit 0.005 Q Head t surface 1 60-1 
Maximum tape 0.001 
Wear Limit 0010 
PISTON RINGS 
Ring Width Side Clearance Ring бар 
Compression Ring Compression Ring | Qıl Compression Ring | 01 
Engine Top Bottom Top Bottom | Ring Top | Bottom | Ring 
107 0.077 0.078 0.0770—0.0780 0.002—0.004 0) | 00020-00040 | nug 0010-0020 | 0010-0020 | 00150055(2) 
CO Wear Limit 0.002 Max. increase in total clearance. (2) Steel rail š 
PISTON PIN 
Diameter | То Piston То Connecting Rod 
Engine Length Standard HE 0.001 Oversize | 0.002 Oversize | Clearance Bushing Clearance 
102 010-3 040 0.9120—0.9123 0.9131 ) | 1 00002-11 0004 Interference Fi 
OIL PUMP 
Relief Valve Spring Tension— Drive Shaft to Housing Relief Valve Rotor Assembly End Outer Race to Housing 
Engine Lbs @ Specified Length Bearing Clearance Clearance Clearance (Pump-Assembled) (Radial Clearance) 
302 V-8 | 10.6-12.2 1 1 0029 | 2 0.001—0.004 | 0 00 013 
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TOROUELIMITS 302 V-8 


Note: All values given are in Ft-Lbs unless otherwise stated. Oil threads with lightweight Note: All values given are in Ft-Lbs unless otherwise stated. Oil threads with lightweight 
engine oil unless the threads require oil-resistant or water resistant sealer. | engine oil unless the threads require oil-resistant or water resistant sealer 
Пет Torque - Item == 
Cylinder Head Bolts Flywheel to Crankshalt 
Step 1 SU - Exhaust Manifold to Muffler Inlet Pipe ДЕ 
Step 2 __ 60 Valve Rocker Arm Stud Ми 
Step 3 85-72 Vibration Damper to Crankshalt — = Е 
Main Bearing Сар Bolt 60-70 Pulley to Vibration Damper 35-50 
Oil Pan to Cylinder Block 1/4-20 7-9 Water Pump to Cylinder Block ог Front Cover 12-15 
= 20-18 КАШ Valve Rocker Arm Cover "um i= 3-0 
Oil Pan Drain Plug Fuel Pump to Cylinder Front Cover 17-27 
Intake Manifold to Cylinder Head AM Connecting Rod Nuts 19-24 
Exhaust Manifold to Cylinder Head 12-16 Cylinder Front Cover 12-15 
Oil Pump to Cylinder Block 22-32 Water Outlet Housing ESSE 
Ои Pump Cover Plate 6-14 | Camshatt Sprocket to Camshaft i J | A 40-4: 
Oil Pump Pick-Up Tube to Oil Pump 10-15 Camshaft Thrust Plate to Block 9-12 
Oil Filter Insert to Cylinder Black 20-30 > 2 AUR 10-15 
EGR Valve to Carburetoi Spacer 2 2j 
Alternator Pivot Bolt 50-60 
APPROXIMATE TORQUE LIMITS FOR VARIOUS SIZE BOLTS-FT-LBS 
OIL PAN CAPACITIES 
z Caution: If any of the torque limits listed іп this table disagree with any of those listed in the preceding tables, 
Crankcase Capacity (Quarts) : 
U.S. Imperial the limits listed in the preceding tables prevail. 
Engine Measure Measure Size (inches) 1/4—20 5/16-18 3/8-16 7/16-14 1/2—13 9/16—18 | 
302 V-8 600 500 Torque (Ft-Ibs) г 12-18 22-32 10-55 55-80 5-120 | 
СА1288-82 
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DESCRIPTION 


ENGINES 


MEDIUM AND HEAVY DUTY 


The 330 MD V-8, 330 HD V-8, 361 
HD V-8 and 391 HD V-8 engines (Fig. 
1) have the same basic design. Refer to 
Part 21-01 for engine identification and 
application information. 

The engines are available with 
either a standard mount fan or a high- 
mount fan for the B-, F-, LN-and LT- 
Series vehicles (Fig. 1). On C-Series 
vehicles, the fan is mounted on the 
crankshaft damper. The 330, 361 and 
391 HD V-8 engines are equipped with 
exhaust valve seat inserts. The 361 and 
391 CID engines are equipped with 
intake valve seat inserts. 


LIGHT DUTY 


The 360 and the 390 V-8 engines are 
of the same basic design. A typical 
engine is shown in Fig. 2. 


330, 360, 361, 390 AND 391 CID V-8 ENGINES 


EXHAUST EMISSION CONTROL 
SYSTEM 


The Imco exhaust emission control 
system improves engine combustion to 
reduce contaminants normally emitted 
through the exhaust system. This is 
achieved by using a specially-calibrated 
carburetor and distributor. The Exhaust 
Gas Recirculation (EGR) System is 
covered in Volume VI of this Manual. 


CRANKCASE VENTILATION 
SYSTEM 


On а positive closed-type crankcase 
ventilation system (Fig. 3), the complete 
system is sealed and connected to the air 
cleaner by a hose. Thus, the crankcase 
receives air from the air cleaner. If the 
system becomes restricted, a back-flow 
condition may occur, thereby venting 
the crankcase gases into the air cleaner 
silencing chamber. 
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The amount of regulator valve 
opening or restriction is governed by 
intake manifold vacuum pressure. 

During idle, the high intake 
manifold vacuum overcomes the spring 
pressure and moves the valve to the 
Low-Speed Operation position (Fig. 4). 
With the valve in this low flow position, 
the ventilating air passes between the 
valve (jiggle pin) and the outlet port. In 
this position there is minimum 
ventilation, but it never completely seals 
off the air flow. 


STANDARD MOUNT FAN 


FIG. 1 


Typical 330, 361 and 391 Engines 


HIGH MOUNT FAN 


A3088 -B 
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FIG. 2 Typical 360 or 390 Engine 
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FIG. 3 Typical Crankcase Ventilation System 
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ADJUSTMENTS 


VALVE CLEARANCE 


The valve arrangement is E-I-E-I-I- 
E-I-E from front to rear on both 
cylinder banks. 

А 0.060 inch longer and a 0.060 
shorter than standard push rod is 
available for service to provide means of 
compensating for dimensional changes 
in the valve mechanism. Refer to the 
Master Parts List for the pertinent Part 
Number. 

Valve stem to valve rocker arm 
clearance should be to the specified 
clearance with the hydraulic lifter 
completely collapsed. Repeated valve 
reconditioning operations (valve and/or 
valve seat refacing) will decrease the 
clearance to the point that if not 
compensated for, the hydraulic valve 
lifter will cease to function. 


To determine whether a longer push 
rod is necessary, make the following 
check: 

l. Install an auxiliary starter switch. 
Crank the engine with the ignition 
switch OFF. 

2. Position the crankshaft as outlined 
in steps 3 and 4. Position a hydraulic 
lifter compressor tool on the rocker 
arm and slowly apply pressure to 
bleed down the hydraulic lifter until 
the plunger is completely bottomed 
(Fig. 5). Hold the lifter in the fully 
collapsed position and insert a low- 
limit (See Specifications) clearance 
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FIG. 5 Checking Valve Clearance 


gauge between the valve stem and 
the rocker arm of the valve being 
checked. If the gauge enters, the old 
push rod may be used. If a high-limit 
gauge enters, the operating range of 
the lifter is excessive which indicates 
severe wear has occurred at the push 
rod ends, rocker arm, or valve stem. 
In this case, it will be necessary to 
determine the area of discrepancy 
and the worn part(s) should be 
replaced. If all the valve train 
components except the push rod are 
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within limits, install a 0.060-inch 

longer push rod. 

3. Rotate the crankshaft until No. 1 
piston is on TDC at the end of the 
compression stroke and check the 
following valves: 

No. 1 Intake-No. | Exhaust 

No. 3 Intake-No. 4 Exhaust 

No. 7 Intake-No. 5 Exhaust 

No. 8 Intake-No. 8 Exhaust 
4. After these valves have been 

checked, rotate the crankshaft 360 

degrees (one revolution) to position 

No. 6 piston on TDC and check the 

following valves: 

No. 2 Intake-No. 2 Exhaust 

No. 4 Intake-No. 3 Exhaust 

No. 5 Intake-No. 6 Exhaust 

No. 6 Intake-No. 7 Exhaust 

To replace a push rod, it will be 
necessary to remove the valve rocker 
arm shaft assembly. 

Upon replacement of a valve push 
rod and/or valve rocker arm shaft 
assembly, the engine should not be 
cranked or rotated until the hydraulic 
lifters have had an opportunity to leak 
down to their normal operating 
position. The leakdown rate can be 
accelerated by using the tool shown in 
Fig. 5 on the valve rocker arm and 
applying pressure in a direction to 
collapse the lifter. 


REMOVAL AND INSTALLATION 


When installing nuts or bolts that 
must be torqued (refer to the pertinent 
section for torque specifications), oil the 
threads with light weight engine oil. Do 
not oil threads that require oil-resistant 
or water resistant sealer.Always 
Lubricate all bearing surfaces and/or 
mating surfaces with SE engine oil at 
assembly. 


ENGINE ASSEMBLY 


B, F AND LT-SERIES 


Removal 

1. Drain the cooling system and the 
engine crankcase. 

2. Disconnect the ground cable from 
the battery. 

3. Remove the hood from the vehicle. 


4. Disconnect the radiator upper hose 
from the engine, and the lower hose 
from the water pump. 

5. Remove the fan attaching bolts and 
remove the fan. 

6. Remove the air cleaner and vent 
nose from the carburetor. 

7. Remove the radiator attaching bolts. 
If the vehicle is equipped with an 
automatic transmission, disconnect 
the oil cooler lines from the radiator 
lower tank. Carefully lift the 
radiator and hoses from the engine 
compartment. 

8. Disconnect the wires from the 
alternator and place them to one 
side. 

9. Drain the air system and disconnect 
the air line at the compressor. 

10. Disconnect the cable from the 
starter motor. Remove the three 


starter motor attaching bolts. 
Remove the starter. 

11. Disconnect the muffler inlet pipe 
from each exhaust manifold. 

12. Disconnect the body-to-engine 
ground strap from the engine. 

13. Disconnect the accelerator linkage 
at the dash. 

14. Disconnect the choke cable (manual 
choke) and the throttle cable from 
the carburetor. 

15. Disconnect the tachometer cable 
from the distributor. 

16. Disconnect the heater hose from the 
engine. 

17. Disconnect the treadle valve air line. 

18. Disconnect the fuel pump flex line 
from the fuel line. Cap the tank line. 

19. Disconnect the wiring harness from 
the engine. 

20. Remove the ignition coil and the 
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mounting bracket from the engine. 

21. Disconnect the drive shaft center 
bearing retainer from the cross 
member to permit raising or 
lowering the transmission. 

22. Position a jack under the 
transmission to support it. 

23. Remove the cover from the lower 
end of the сішеһ housing. 

24. Remove the attaching bolts from the 
lower half of the clutch housing. 

25. Secure engine lifting brackets (Tool 
T58P-6000-A) to the cylinder heads. 

26. Remove the nuts that secure the 
engine front support to the upper 
insulator. 

27. Remove the remaining clutch 
housing attaching bolts. 

28. Secure the lifting sling (Tool T53L- 
300-A) to the lifting brackets and 
raise the engine high enough to 
remove the bolts that attach the 
engine front support bracket to the 
upper insulator. 

29. Carefully lift the engine away from 
the transmission and out of the 
chassis. 

30. Install the engine on a workstand. 

Installation 

l. Install the engine lifting brackets 
(Tool T58P-6000-A) on the engine 
and attach the hoist and lifting sling 


(Tool T53L-300-A). Remove the 

engine from the workstand. 

Lower the engine into the chassis. 

Align the clutch hub splines with 

those on the transmission input 

shaft. Push the engine into place 
against the clutch housing and 
install the attaching bolts. 

3. Remove the jack from under the 
transmission. 

4. Lower the engine to align the engine 
front support bracket with the upper 
insulator, then install the attaching 
bolts and nuts. Remove the engine 
lifting sling and brackets from the 
engine. Torque the nuts to 
specifications. 

5. Secure the drive shaft center bearing 
support to the frame crossmember. 

6. Install the cover on the lower end of 
the clutch housing. 

7. Position a new gasket on each 
exhaust manifold flange. Secure the 
muffler inlet pipes to the exhaust 
manifolds. 

8. Position the starter motor to the 
clutch housing and secure it with the 
attaching bolts and lock washers. 
Connect the cable to the starter. 

9. Connect the alternator wires to their 
respective terminals. 

10. Secure the coil and the bracket to the 
left cylinder head. 

11. Connect the fuel pump flex line to 
the fuel line. 


кә 
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12. Connect (һе accelerator linkage to 
the linkage at the dash panel. 

13. Connect the treadle valve air line. 

14. Connect the choke cable (manual 
choke) and the throttle cable to the 
carburetor and adjust both. 

15. Connect the tachometer cable to the 
distributor. 

16. Connect the engine wiring harness 
to the respective connectors. 

17. Connect the body-to-engine-ground 
strap to the rear of the engine. 

18. Connect the heater hoses to the 
outlets on the engine. 

19. Connect the main air line to the 
compressor. 

20. Position the fan in the radiator 
shroud. 

21. Carefully position the radiator (with 
hose) into place. Install the radiator 
attaching bolts. 

22. Position the fan on the water pump 
pulley (or high mount), and secure it 
in place with the attaching bolts. 

23. Connect the radiator upper hose to 
the outlet on the engine and the 
lower hose to the water pump. 

24. Fill and bleed the cooling system. 

25. Install the hood. 

26. Fill the crankcase to the proper level 
with the recommended oil. 

27. Connect the battery cables. 

28. Adjust the clutch as required. 

29. Start the engine and check for oil 
and water leaks. 

30. Install the air cleaner and vent hose. 


C-AND CT-SERIES 


Removal 

1. Release the cab lock and tilt the cab 
forward. Drain the cooling system 
and the crankcase. 

2. Disconnect the ground cable from 
the battery. 

3. Remove the clamps holding the 
throttle, choke and tachometer 
cables. Remove the clamps securing 
the heater hoses to the radiator. 

4. Remove the air cleaner. Disconnect 
the accelerator rod, throttle cable 
and choke cable (manual choke) 
from the carburetor and position out 
of the way. Disconnect the 
tachometer cable from the 
distributor. 

On a vehicle with an air compressor, 
remove the compressor belt. 

5. Remove the fan from the crankshaft 
damper and lay it inside the fan 
shroud. 

On a vehicle with an automatic 
transmission, disconnect the 
transmission oil cooler inlet and outlet 
lines at the radiator lower tank. 

6. Disconnect the radiator upper hose 
at the water outlet housing and the 
lower hose at the radiator. 
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7. Disconnect and remove the vent line 


between the radiator and the supply 
tank and the hose between the water 
outlet housing and the supply tank. 


8. Remove the radiator attaching bolts 


and insulators from the top brackets 
and the nuts and insulators from the 
bottom support rods. Remove the 
radiator, shroud and fan as an 
assembly. 


9. Disconnect the heater hoses at the 


water pump and intake manifold 

and position out of the way. 

10. Disconnect the tachometer cable 
from the distributor and position out 
of the way. Remove the ignition coil. 

11. Remove the radiator supply tank 
from the cab rear support. 

12. Disconnect the flexible fuel line 
from the tank line. Cap the tank line. 

13. Disconnect the windshield wiper 
and vacuum brake hoses from the 
intake manifold. 

On a vehicle with an air compressor, 
release the air pressure and disconnect 
the main air line from the compressor. 
14. Disconnect the wires from the 

alternator and the engine wires at 

the junction block. 

15. Remove the clutch return spring. 
Remove the hydraulic clutch slave 
cylinder attaching bolts. 

16. Remove the left and right muffler 
inlet pipe attaching bolts from the 
exhaust manifolds and disengage the 
inlet pipes. 

17. Disconnect the starter cable from 
the starter. Remove the starter 
attaching bolts and remove the 
starter (ground strap is held by one 
starter bolt). 

On a vehicle with power steering, 
remove the power steering pump and 
reservoir and position it out of the way. 
18. Position a floor jack under the 

transmission. 

19. Remove the flywheel housing 
inspection cover attaching bolts and 
remove the cover. Remove the 
flywheel housing-to-engine 
attaching bolts. 

20. Remove the nuts and bolts from the 
engine front support and upper 
insulator. 

21. Attach the lifting brackets (Tool 
T58P-6000-A) to the engine. 

22. Using a hoist and lifting sling (Tool 
T53L-300-A), remove the engine 
from the chassis. 

23. [nstall the engine on a workstand. 

Installation 

1. Attach lifting brackets (Tool T58P- 
6000-A) and lifting sling (Tool 
T53L-300-A) to the engine. Remove 
the engine from the workstand. 

2. Position the engine in the chassis, 
using a floor crane. Engage the 
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clutch hub splines with the 
transmission input shaft and slide 
the engine back against the 
transmission. 

Install the flywheel housing-to- 
engine attaching bolts and tighten to 
specifications. Install the flywheel 
housing inspection cover. Remove 
the jack from under the 
transmission 

Lower the engine to align the front 
support bracket with the upper 
insulator, and install the bolts and 
nuts. Torque to specifications. 
Remove the engine lifting sling and 
lifting brackets. 

On a vehicle with power steering, 


install the power steering unit. 


5 


Install the starter, positioning the 
ground strap under one of the 
attaching bolts. Tighten the 
attaching bolts to specifications. 
Attach the starter cable to the 
starter. 

Install the left and right muffler inlet 
pipes to the exhaust manifolds, using 
new gaskets. Tighten the bolts to 
specifications. 

Install the hydraulic clutch slave 
cylinder to the flywheel housing. 
Attach the clutch return spring. 
Connect the alternator wires to their 
respective terminals. Connect the 
engine wires to the junction block. 
On a vehicle with an air compressor, 


connect the main air line. 


9. 


10. 


17. 


Connect the brake һове to the Intake 
manifold vacuum connections. 
Remove the cap from the fuel line 
and connect it to the flexible line on 
the fuel pump. 


. Install the radiator supply tank to 


the cab rear support. 


. Install the ignition coil to the left 


bank cylinder head. Connect the 
tachometer cable to the distributor. 


. Connect the heater hoses to the 


water pump and to the intake 
manifold. 


. Install the radiator, shroud and fan 


(loose, inside shroud) in the chassis. 
Secure the radiator with insulators 
and nuts to the bottom support rods 
and insulators and belts to the top 
brackets. 


. Connect the radiator-to-supply tank 


vent tube, the radiator lower hose to 
the radiator and the radiator upper 
hose to the water outlet housing. 


. Install and connect the water outlet 


housing-to-supply tank hose. On a 
vehicle with an automatic 
transmission, connect the 
transmission oil cooler inlet and 
outlet lines to the radiator. 

Install the fan on the crankshaft 


damper and torque the bolts to 
specifications. 
On a vehicle with an air compressor, 


install the air compressor belt and adjust 
belt tension to specifications 


18. 


Connect the accelerator rod, throttle 
cable and choke cables (manual 
choke) to the carburetor. Install the 
air cleaner. 


. Attach the heater hoses, throttle 


cable, choke cable and tachometer 
cable. 


. Connect the ground cable to the 


battery. 


. ЕШ the crankcase and cooling 


systems with the specified lubricant 
and coolant. 


. Operate the engine at fast idle and 


check for oil and water leaks. 


.Lower the cab and lock it in 


position. 


LN-AND LNT-SERIES 


Removal 


10. 


ER 
12. 


Position а suitable support іп front 
of the truck to hold the hood and 
fender assembly when it is fully 
forward. 

Raise the hood and fender assembly. 
Disconnect and remove the battery. 
Drain the cooling system and the 
crankcase. 

Disconnect the check cable 
assemblies and allow the hood to 
swing forward out of the way, 
resting on the previously positioned 
support. 

Remove the radiator-to-cowl 
support rod. 

On a vehicle with power steering, 
disconnect the power steering 
pressure line from the pump 
reservoir and return line from the 
pump housing. Drain the oil into a 
suitable container. Loosen and 
remove the power steering drive 
belt. 

Disconnect the radiator upper hose 
[rom the thermostat housing and the 
lower hose from the water pump. 
Refer to the disconnect points for 
this radiator shown in Group 27 and 
remove the radiator. 

Remove the bolts attachiag the fan 
blade to the water pump hub (or 
high-mount fan hub). 

On a vehicle with an air compressor, 
release the air pressure from the 
system. Disconnect the main air line 
from the air compressor. Disconnect 
the main air line from the treadle 
valve. 

Remove the air cleaner. 
Disconnect the heater hoses from 
the engine. 


. Disconnect the flexible fuel line (fuel 


pump to fuel tank) at the fuel tank 
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20. 


21. 


22. 


23. 
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line and install a cap on the tank 
line. 


. Disconnect the choke control cable 


(manual choke) and the throttle 
control cable at the carburetor. 
Disconnect the accelerator linkage. 


. Disconnect the tachometer cable 


from the distributor, remove the 
tachometer cable retaining brackets, 
and position the cable out of the 
way. Remove the ignition coil. 


. Disconnect the vacuum line from 


the engine intake manifold. 


. Disconnect the engine wiring 


harness from the engine. 


. Disconnect the wires from the 


alternator. 


. Remove the flywheel housing cover. 


Remove the flywheel housing lower 
attaching bolts. 

Disconnect the starter cable from 
the starter. Remove the starter 
attaching bolts and remove the 
starter motor, dust cover and engine 
ground strap. 

Remove the left and right muffler 
inlet pipe attaching nuts from the 
manifold and disengage the inlet 
pipes. 

Remove the drive shaft center 
bearing retainer to permit raising 
and lowering of the drive shaft and 
transmission. Position a jack under 
the transmission. 

Remove the flywheel housing to 
engine upper bolts. 


24. Remove the bolt(s) attaching the 


26. 


27: 


engine front mounting plate to the 
engine front mount. 


. Attach the engine lifting brackets 


(Tool T58P-6000-A) to the cylinder 
heads. Attach a hoist and lifting 
sling (Tool T53L-300-A) to the 
engine lifting brackets. 

Raise the engine just enough to 
remove the front support bracket-to- 
upper insulator bolts and nuts. 
Remove the engine from the engine 
compartment, and install it on a 
workstand. 


Installation 


1: 


Install the engine lifting brackets 
(Tool Т58Р-6000-А ) to the cylinder 
heads. Attach hoist and lifting sling 
(T53L-300-A) to the lifting brackets 
and remove the engine from the 
work stand. 

Position the engine to align the front 
support bracket with the upper 
insulator. Install the bolts and nuts, 
then torque to specifications. 
Install the flywheel housing-to- 
engine bolts and torque to 
specifications. 

Lower the engine and remove the 
transmission jack. Remove the 
engine lifting brackets. 
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5. Install the bolt(s) attaching the 
engine mounting plate to the engine 
front mount and tighten the bolts to 
specifications. 

6. Install the drive shaft center bearing 
retainer. 

7. Install the flywheel housing cover 
attaching bolts. 

8. Place new gaskets on the end of the 
muffler inlet pipes and position in 
the right and left exhaust manifolds. 
Install the attaching bolts and 
tighten to specifications. 

9. Position the starter in the starter 
opening. Install the engine ground 
strap and starter attaching bolts, 
then tighten the bolts to 
specifications. Connect the starter 
cable to the starter. 

10. Connect the wires to the alternator. 

11. Position the engine wiring harness to 
the engine and connect the four 
connectors. 

12. Connect the vacuum line to the 
intake manifold. 

13. Position the tachometer cable on the 
engine, attach the two attaching 
clamps, and connect the tachometer 
cable to the distributor. Install the 
ignition coil. 

14. Connect the choke cable (manual 
choke) and the throttle cable to the 
carburetor. Connect the accelerator 
linkage. 

15. Remove the cap from the fuel tank 
line. Connect the flexible line to the 
fuel tank line. 

16. Connect the heater hoses to the 
engine. 

17. Install the carburetor air cleaner. 

18. On a vehicle with air brakes, connect 
the main air line to the compressor 
and the air line to the treadle valve. 

19. Install the fan blade on the hub. 
Tighten the bolts to specifications. 

20. Install the radiator. 

21. Connect the radiator lower hose to 
the water pump and the radiator 
upper hose to the thermostat 
housing. 

On a vehicle with power steering, 
install and tighten the drive belt. 
Connect the power steering pressure line 
to the pump housing and the return line 
to the pump reservoir. 

22. Position the radiator support rod to 
the cowl and radiator and install 
attaching nuts. Tighten the nuts to 
specifications. 

23. Fill the crankcase with the 
recommended oil. Fill the cooling 
system. 

24. Raise the hood and connect the 
check cables. 

25. Install and connect the battery. 

26. Start the engine and check for leaks. 

27. Close the hood and fender assembly. 
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ENGINE FRONT SUPPORTS 


When installing engine supports, be 
sure that the engine is correctly aligned 
on the supports and that the attaching 
bolts and/or nuts are torqued to 
specifications. 

The various engine front supports 
are shown in Figs. 6 through 9. 


SINGLE FRONT TYPE 


Removal 

l. Remove the insulator-to-frame 

attaching nut(s) and the lower 

insulator(s). 

Remove the upper insulator-to- 

support bracket nuts, washers (and 

bolts, if so equipped). 

3. Loosen the engine rear support 
insulator nuts approximately 1/4 
turn. 

4. Raise the engine about 1 inch witha 

jack and a block of wood placed 

under the oil pan; then, remove the 
insulator. On models shown in Fig. 

7, remove the bolt from the upper 

insulator 

To remove the support bracket from 

the engine, remove the attaching 

bolts. 

Installation 

1. If the support bracket was removed 
from the engine, position it on the 


һә 


CA 


cylinder front cover, and install the 
attaching bolts. Torque the bolts to 
specifications. 
On models shown in Fig. 7, install 
the upper insulator center bolt in the 
insulator. Position the upper 
insulator assembly on the support 
bracket, and install the bolts, 
washers and nuts, fingertight. On 
models shown in Fig. 7, install the 
nuts and washers fingertight. 

3. Lower the engine and install the 
lower insulator(s) and attaching 
nut(s). Torque all the nuts to 
specification. 

4. Torque the engine rear support nuts 
to specifications. 


N 


DOUBLE FRONT TYPE 


Removal 

1. Remove the insulator-to-support 
bracket nut and lock washer (Figs. 8 
and 9). If only one insulator is being 
removed, loosen the other insulator. 

2. Check for possible interference 
between the fan and fan shroud or 
engine accessories when the engine 
is raised for insulator removal. 
Using a jack and wood block placed 
under the oil pan, raise the engine 
just enough to allow clearance for 
removal of the insulator(s). 


21-23-08 330, 360, 361, 390 AND 391 CID У-8 ENGINES 21-23-08 
ma сі, C U жыл crap dedo dos cdit Sa es ass 


NUT (50—70 FT-LB) 


NUT (75-105 F T-LB) 


is WASHER NUT (150 FT-LB) —>.Ñ— 


| 
УЛ: P BRACKET 6028 
e= M 
E ы 2 


E 2 NUT (110-150 FT-LB) 
BOLT 6047 
=Ë | 


Бя INSULATOR 6038 


Se WASHER 


&-— BOLT BOLT (31-42 FT-LB) 
/ 


EXE cav LATOR 6039 


£ * 


МОТ (75-105 FT-L B) 


INSULATOR 66070 
NO. 1 


CROSSMEMBER 5019 WASHER 


PLATE 68015 


&«— BOLT (75-105, F T-LB) А 3509-А 


FIG. 7 Engine Supports — L, LT, LTS, LN, LNT-800 


INSULATOR INSULATOR 


INSULATOR 


STUD | 
LOCATING STUD ON INSULATOR EROM 


MUST BE IN HOLE IN BRACKET. 


. A3223.B 
FIG. 8 Engine Supports — F350 


21-23-09 330, 360, 361, 390 АМО 391 CID У-8 ЕМСІМЕ5 21-23-09 


INSULATOR 


6038 


LOCATING STUD ON INSULATOR 
MUST BE IN HOLE IN BRACKET. 


FRONT 


VIEW B 
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3. Remove the insulator-to-engine 
bolts and lock washers. Remove the 
insulator. 

Installation 

1. Position the insulator on the engine. 
Install the insulator-to-engine bolts 
and lock washers and torque to 
specifications. 

2. Lower the engine carefully to make 
sure the insulator stud enters the 
support bracket mounting hole 
squarely and that the special 
locating stud is centered in the hole 
provided in the support bracket 
(Figs. 8 and 9). 

3. Install the nut and lock washer on 
the insulator stud and torque the nut 
to specifications. 


ENGINE REAR SUPPORTS 


DOUBLE REAR TYPE 


Typical engine rear supports are 

shown in Figs. 7 and 10. 

Removal 

1. Remove the nut, bolt, washers, 
lower insulator and spacer from 
each engine rear support. 

2. Raise the rear of the engine with a 
jack and wood block placed under 
the transmission. 


E 


< 
REAR (MANUAL TRANSMISSION 


3. Remove the upper insulator from 
each rear support. 

Installation 

l. Position the upper insulators on the 
frame crossmember. 

2. Lower the engine until the engine 
rear supports almost touch the 
upper insulators. Align the 
insulators with the supports. Install 
the spacers, lower insulators, bolts, 
nuts and washers, if used. 

3. Lower the engine and remove the 
jack. Torque the nuts to 
specifications. 

4. On all except the 330 MD engine, 
safety-wire the  crossmember-to- 
clutch housing bolts. 


SINGLE REAR TYPE 


Removal 

1. Remove the attaching bolts, nut and 
washer (Figs. 8 and 9). 

2. Raise the transmission slightly to 
provide clearance, then remove the 
insulator and insulator retainer. 

Installation 

1. Position the insulator and retainer 
(Figs. 8 and 9) and install the 
insulator-to-extension housing bolts 
and lock washers. 

2. Lower the transmission and install 
the insulator-to-frame crossmember 


=: та REAR (AUTOMATIC TRANSMISSION) 


INSULATOR 
6068 


A3313-B 


bolt. Torque the nut and bolts to 
specifications. 


CRANKCASE VENTILATION 
SYSTEM 


Removal 

1. Loosen or remove the hose clamps, 
and remove the vent hose from the 
air cleaner, if so equipped. Remove 
the air cleaner. 

2. Grasp the crankcase ventilation 
regulator valve and pull it straight 
up and out of the grommet in the 
valve rocker arm cover fitting or oil 
filler cap. 


3. In the same manner, remove the 
crankcase vent hose and elbow out 
of the other valve rocker arm cover. 
Remove the crankcase vent hose 
from the carburetor spacer. Separate 
the hoses from the regulator valve 
and elbow. 

Refer to Part 21-01 for the Cleaning 
and Inspection procedures for the hoses, 
elbow, carburetor spacer and oil filler 
cap. Do not clean the regulator valve. It 
should be replaced at the specified 
interval. 

Installation 

1. Install the crankcase vent hose on 
the regulator valve. Install the hose 
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on the carburetor spacer inlet nipple. 


2. Install the crankcase ventilation 
regulator valve in the valve rocker 
arm cover or oil filler cap. Be sure 
the grommet is properly seated 
around the regulator valve and valve 
rocker arm cover fitting on oil filler 
cap. 

3. Install the hose on the elbow and 
insert the elbow into the retainer in 
the valve rocker arm cover. 

4. Install the air cleaner and connect 
the crankcase vent hose. 


VALVE ROCKER ARM COVER 
AND ROCKER ARM 


Removal 

l. Remove the air cleaner. 

2. Disconnect the spark plug wires at 
the spark plugs. Remove the wires 
from the bracket on the valve rocker 
arm cover(s) and position the wires 
out of the way. 

Remove the crankcase ventilation 
regulator valve and hose(s) from the 
valve rocker arm covers. 

3. Remove the valve rocker arm 
cover(s). 

If the left cover is removed, position 
the wiring harness to one side. 

4. Starting at the No. 4 cylinder, loosen 
the right valve rocker arm shaft 
support bolts in sequence, two turns 
at a time. After the bolts are all 
loosened, remove the valve rocker 
arm shaft assembly and the oil baffle 
plate. Starting at the No. 5 cylinder, 
follow the same procedure on the 
left valve rocker arm shaft support 
bolts. This procedure must be 
followed to avoid damage to the 
valve rocker arm shaft. 

Installation 

1. Apply Lubriplate to the pad end of 
the rocker arms, to the tip of the 
valve stems, and to both ends of the 
push rods. 

2. Crank the engine until the No. 1 
piston is on TDC at the end of the 
compression stroke. 

3. Rotate the crankshaft damper an 
additional 45 degrees. 

4. Position the baffle plate and the 
valve rocker arm shaft assembly on 
the cylinder heads with the valve 
push rods in place and the rocker 
shaft support bolts fingertight. Be 
sure the shaft is positioned so that 
the oil holes are to the bottom. Also, 
the identification notch on the end of 
the shaft (Fig. 11) must be face down 
and toward the front on the right 
bank, or toward the rear on the left 
bank. 

5. Starting at the No. 4 cylinder, 
tighten the bolts in sequence, two 
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turns at a time, until the supports 
fully contact the cylinder head. 
Torque the bolts in sequence to 
specifications. 


6. Starting at the No. 5 cylinder, follow 


the same procedure for the left valve 
rocker arm shaft support bolts. The 
additional time consumed іп this 
procedure will permit the hydraulic 
lifters to leak down. This will 
minimize the possibility of bending 
the push rods, valves, or the rocker 
arms. Be sure that the hydraulic 
lifters have leaked down to their 
normal operating position before 
cranking the engine. This is 
necessary in order to avoid possible 
damage to the valves, push rods, or 
valve rocker arms. 


7. Check the valve to rocker arm 


clearances and correct, as necessary, 
if any part of the valve train has been 
replaced (Part 21-01). 


8. Clean the valve rocker arm cover(s). 


Place the new gaskets in the covers 
making sure that the tabs of the 
gasket engage the notches provided 
in the cover. 


9. Position the cover(s) on the cylinder 


head(s). Make sure the gasket seats 
evenly all around the head. Install 
the bolts (and the wiring harness 
clamps on the left cover). The cover 
is tightened in two steps. First, 
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FIG. 11 Typical Installation 
Identification Mark — 
Rocker Arm Shaft 
Assembly 


torque the bolts to specifications. 

Two minutes later, torque the bolts 

to the same specifications. 

Install the crankcase ventilation 
regulator valve and hose(s) on the valve 
rocker arm covers. 

10. Connect the spark plug wires. Install 
the air cleaner and connect the 
crankcase vent hose. 


INTAKE MANIFOLD 


Removal 
l. Drain the cooling system. Remove 
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16. 


the air cleaner and crankcase vent 
hose(s). 

Disconnect the accelerator rod at 
the carburetor. If applicable, remove 
the accelerator cross shaft bracket 
from the intake manifold and 
position it out of the way. 

Remove the carburetor fuel inlet 
line. Disconnect the distributor 
vacuum line at the carburetor. 
Disconnect the coil high-tension 
lead, and the coil wires at the coil. 
Disconnect the oil pressure sending 
unit wire at the sending unit. 
Remove the wiring harness from the 
retaining clips on the left valve 
rocker arm cover and position it out 
of the way. 

Disconnect the spark plug wires at 
the spark plugs and remove the 
wires from the ignition harness 
brackets on the valve rocker arm 
covers. 

Remove the distributor cap and 
spark plug wire assembly. 
Disconnect the distributor vacuum 
Ппе at the distributor and remove 
the line. 

Remove the distributor hold-down 
bolt and clamp. Remove the 
distributor. 

Disconnect the radiator upper 
hose(s) at the water outlet housing. 
Опа С-5егіев vehicle, disconnect the 
coolant supply tank hose at the 
water outlet housing. Disconnect 
the water temperature sending unit 
wire at the sending unit. Disconnect 
the heater hoses and position the 
hoses out of the way. 

Disconnect the water pump by-pass 
hose(s) at the water pump. 


. Remove the valve rocker arm covers 


and crankcase vent hoses. 


. Refer to the procedures under Valve 


Rocker Arm Shaft Assembly 
Removal and remove the valve 
rocker arm shaft assembly. 


. Remove the valve push rods in 


sequence so that they can be 
installed in their original positions. 


.Remove the intake manifold 


attaching bolts. 


. Install standard eye bolts with 5/16- 


18 threads in the left front and right 
rear rocker arm cover threaded 
holes. Attach the engine lifting sling 
(Fig. 12). 


.Carefully remove the intake 


manifold. Remove the intake 
manifold gaskets and seals. 

If the manifold is to be disassembled, 
remove the water pump by-pass 
hose(s), and the water outlet 
housing. Remove the carburetor, 
spacer and gasket. Remove the 
water temperature sending unit. 


Refer to Part 21-01 for the cleaning 


and inspection procedures. 
Installation 


ІЗ; 
Т 


һә 


Тһе intake manifold is shown in Fig. 


If the intake manifold was 
disassembled, install the carburetor, 
spacer and gasket making sure that 
the EGR spacer gasket is installed 
correctly. Install the water 
temperature sending unit, using 
electrical-conductive sealer. Coat 
the thermostat gasket with water- 
resistant sealer. Position the 
thermostat gasket on the intake 
manifold or on the water outlet 
housing. Install the thermostat and/ 
or water outlet housing. Torque the 
bolts to specifications. Install the 
water pump by-pass hose. 

Clean the mating surfaces of the 
intake manifold, cylinder heads and 
cylinder block. Use a suitable 
solvent to remove all traces of oil. 
Coat the cylinder block seal surfaces 
with a quick-setting seal adhesive. 
Apply a non-hardening oil-resistant 
sealer to the mating lines of the 
cylinder heads and cylinder block. 
Position new seals on the cylinder 
block and new gaskets on the 
cylinder heads. Be sure the seals are 
properly positioned during 
installation as the adhesive sticks 
immediately on contact. Position the 
manifold gasket slots over the end 
tabs on the seals (360 and 390 CID). 
Coat these four connections with a 
non-hardening sealer. Be sure the 
holes in the gaskets are aligned with 
the holes in the cylinder heads. 
Install the eye bolts in the intake 
manifold, attach the engine lifting 
sling and carefully lower the intake 
manifold on the engine (Fig. 12). 
Position the intake manifold by 
temporarily inserting the distributor 
in place. After the intake manifold is 
in place, run a finger around the seal 
area to make sure the seals are in 
place. If the seals are not in place, 
remove the intake manifold and 
reposition the seals. 

Be sure the holes in the manifold 
gaskets and manifold are in 
alignment. Coat the underside of all 
attaching bolt heads with non- 
hardening oil-resistant sealer. Install 
the manifold attaching bolts and 
torque them to specifications in 
sequence as shown in Fig. 14. After 
the engine has been operated and 
reaches normal operating 
temperature, retorque the manifold 
bolts to specification. 

Remove the distributor and the 
engine lifting sling and eye bolts. 


330, 360, 361, 390 AND 391 CID V-8 ENGINES 


Standard Eye Bolt ; 
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V Tool—T53L-300-A 


me 


FIG. 12 Removing or Installing 
Intake Manifold — Typical 


20. 


Connect the water pump by-pass 
hose to the water pump. 


. Connect the water temperature 


sending unit, and the radiator upper 
hose. On a C-Series vehicle, connect 
the coolant supply tank hose. 
Connect the heater hoses. 


. Apply Lubriplate to both ends of the 


push rods. Install the push rods in 
their original bores, positioning the 
lower ends of the rods in the lifter 
cups. Refer to the procedure under 
Valve Rocker Arm Shaft Assembly 
Installation and install the valve 
rocker arm shaft assembly. 


. Rotate the crankshaft damper until 


the No. | piston is on TDC at the 
end of the compression stroke. 
Position the distributor in the block 
with the rotor at the No. 1 firing 
position and the points open. Install 
the distributor hold-down clamp. 


. Clean the valve rocker arm covers. 


Place the new gaskets in the cover 
making sure that the tabs of the 
gasket engage the notches provided 
in the cover. 


. Install the valve rocker arm covers. 


The cover is tightened in two steps. 
First, torque the bolts to 
specifications. Two minutes later, 
torque the bolts to the same 
specifications. 


. Connect the crankcase ventilation 


hoses. 


. Install the carburetor fuel inlet line 


and the distributor vacuum line to 
the carburetor. 


. Install the distributor cap. Connect 


the spark plug wires. Install the 
wiring harness in the retaining clips 
on the left valve rocker arm cover. 


. Connect the oil pressure sending 


unit wire, the coil high-tension lead, 
and the coil primary wire. 


. If applicable, install the accelerator 


cross shaft bracket. Connect the 
accelerator rod. 
Fill and bleed the cooling system. 
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21. Install the air cleaner and vent hose; 
then start the engine and check and 
adjust the ignition timing. Connect 
the distributor vacuum line to the 
distributor. Operate the engine until 
engine temperatures have stabilized 
and adjust the engine idle speed and 
idle fuel mixture. Retorque the 
manifold bolts to specification. 


EXHAUST MANIFOLDS 


Removal 

1. Remove the air cleaner. Disconnect 
the exhaust manifold(s) at the 
muffler pipe(s). 

2. Disconnect the power steering pump 
bracket from the cylinder block and 
move it out of the way. Position the 
pump so that the oil will not drain 
out. 

3. Remove the dipstick and tube 
assembly. 

4. Remove the attaching bolts and tab 
washers, then remove the exhaust 
manifolds. 

Installation 

1. Refer to Part 21-01 for the cleaning 

and inspection procedures; then 

clean the mating surfaces of the 
exhaust manifold and cylinder head. 

Scrape the gasket material from the 

mounting flange of the exhaust 

manifold and muffler inlet pipe. 

Apply graphite grease to the mating 

surface of the exhaust manifold. 

3. Position the exhaust manifold on the 
cylinder head and install the 
attaching bolts and tab washers. 
Working from the center to the 
ends, torque the bolts to 
specifications. Lock the bolts by 
bending one tab of the washer over 
a flat on the bolt. 

4. Install the dipstick and tube 
assembly. 

5. Position the power steering pump 
bracket on the cylinder block and 
install the attaching bolts. Adjust 
the belt tension. Position the hoses 
and install the power steering hose 
bracket. 

6. Position a new gasket on the muffler 
inlet pipe and connect the exhaust 
manifold to the inlet pipe. Install 
and torque the attaching nuts to 
specifications. 

7. Install the air cleaner. 


N 


CYLINDER HEADS 


Removal 

1. Remove the intake manifold and 
carburetor as an assembly, following 
the procedure under Intake 
Manifold Removal. 

2. Disconnect the exhaust manfolds at 
the muffler inlet pipes. 
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FIG. 13 Typical Intake Manifold Assembly 
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FIG. 14 Intake Manifold Torque 
Sequence 


If the left cylinder head is to be 

removed, remove the ignition coil. 

3. Remove the cylinder head bolts and 
lift the cylinder heads off the block. 
Do not pry between the head and 
the block. Remove and discard the 
cylinder head gasket. 

Installation 

1. Clean the cylinder head and cylinder 
block gasket surfaces. 

2. Check the flatness of the cylinder 
head and block gasket surfaces (Part 
21-01). 


3. Guided by the word front on the 
gasket, install the gasket over the 
cylinder head dowels. 

4. Place the cylinder head on the 


engine. 


5. Oil the threads of the cylinder head 
bolts, and install the bolts. The 
cylinder head bolts are tightened in 
three progressive steps. Torque all 
the bolts in sequence (Fig. 15) to 
specifications. When the cylinder 
head bolts have been tightened, as 
detailed in this procedure, it is not 
necessary to retorque the bolts after 
extended operation. 

6. Position new gaskets on the muffler 
inlet pipes. Connect the exhaust 
manifolds to the muffler inlet pipes. 
Torque the nuts to specifications. 

7. Install the intake manifold and 
related parts, following the 
procedure under Intake Manifold 
Installation. 


VALVE SPRING, RETAINER AND 
STEM SEAL 


Broken valve springs, or worn valve 
stem seals and retainers may be replaced 
without removing the cylinder head, 
providing damage to the valve or valve 
seat has not occured. 


Removal 

1. Remove the air cleaner. Remove the 
valve rocker arm cover(s), following 
the procedure under Valve Rocker 
Arm Shaft Assembly Removal. 

2. Loosen the valve rocker arm support 
bolts evenly and alternately, two 
turns at a time, until the valve spring 
tension has been released. Remove 
the push rods of the cylinder to be 
serviced. 
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3. Tighten the valve rocker arm 
support bolts evenly and alternately, 
two turns at a time, until they are 
snug. Push the rocker arm to one 
side and secure it in this position 
(Fig. 16). If an end valve is to be 
worked on, it will be necessary to 
remove the rocker arm from the 
shaft. 

4. Install an air adapter to the spark 
plug hole and connect the air supply 
hose to the adapter. Turn on the air 
supply. Air pressure may turn the 
crankshaft until the piston reaches 
the bottom of its stroke. 

5. Compress the valve spring and 
remove the valve retainer locks from 
the valve (Fig. 16). If air pressure 
fails to hold the valve in the closed 
position during this operation, it can 
be presumed that the valve is not 
seating or is damaged. If this 
condition occurs, remove the 
cylinder head for further inspection. 

6. Remove the valve spring and related 
parts. Remove the valve stem oil seal 
(Fig. 17). If air pressure had forced 
the piston to the bottom of the 
cylinder, any removal of air pressure 
will allow the valve(s) to fall into the 
cylinder. А rubber band, tape or 
string wrapped around the end of the 
valve stem will prevent this 
condition and still allow enough 
travel to check the valve for binds. 

7. Remove the air supply hose (or 
bleed the air pressure), and inspect 
the valve stem for damage. Rotate 
the valve and check the valve stem 
tip for eccentric movement during 
rotation. Move the valve up and 
down through normal travel in the 
valve guide and check the stem for 
binds. If the valve has been 
damaged, it will be necessary to 
remove the cylinder head for 
repairs. 

8. If the condition of the valve is 
satisfactory, hold the valve in the 
closed position and apply air 
pressure within the cylinder. 

Installation 

1. Oil the valve stem and install a new 
seal. Do not install the O-ring type 
seal on the exhaust valve at this time 
(330, 361 HD and 391 HD only). 

2. Install the valve spring over the 
valve. 

LD engines use a damper spring in 

conjunction with the valve spring. Use a 
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FIG. 15 Cylinder Head Bolt Torque 
Sequence 
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FIG. 16 Compressing Valve Spring 
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FIG. 17 Removing Intake Valve 
Stem Seal 


positive rotating spring retainer on the 

exhaust valves of all MD and HD 

engines. 

3. Compress the spring (Fig. 16). If 
working on a HD engine, apply SE 
engine oil to the O-ring type seal, 
then install it on the exhaust valve. 
Make sure the seal is seated in the 
groove to avoid damage when the 
valve spring is released. Install the 
retainer locks and remove the spring 
compressor. 

Tap the valve stem tip with a soft 
mallet to make certain that the retainer 
locks are properly seated. 

4. Remove the air line and adapter. 
Install the spark plug. Remove the 
wire securing the valve rocker arm 
and slide the rocker arm into 
position. Install the end rocker 
arm(s), if they were removed. 

5. Loosen the valve rocker arm support 
bolts evenly and alternately, two 
turns at a time, until spring tension 
is removed. Apply Lubriplate to the 
pad end of the rocker arm, the tip of 
the valve stem and to both ends of 
the push rod. Position the push rod 
within the rocker arm socket and the 
valve lifter seat. 

6. Tighten the rocker arm shaft 
support bolts evenly and alternately, 
two turns at a time, until they are 
snug. Torque the bolts to 
specifications. 

7. Install the high-tension lead wire in 
the ignition coil terminal. Install the 
spark plug wires. 

8. Install the valve rocker arm 
cover(s), following the procedure 
under Valve Rocker Arm Shaft 
Assembly Installation. 

9. Install the air cleaner. 


VALVE LIFTER 


The following procedure is 
applicable for removing one or all of the 
valve lifters. Before replacing a 
hydraulic valve lifter for noisy 
operation, be sure the noise is not caused 
by improper valve clearance or by worn 
rocker arms or push rods. 

Removal 
1. Refer to Valve Rocker Arm Shaft 

Assembly Removal, and remove the 

valve rocker arm covers and valve 

rocker arm shaft assemblies. 
2. Remove the lifters with tool T70P- 

14151 through the push rod 
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openings (Fig. 18). In some cases, it 
will be necessary to transfer the lifter 
to an adjoining opening in order to 
remove it. Place the lifters in a rack 
so that they can be installed in their 
original positions. 

The internal parts of each hydraulic 
valve lifter assembly are matched sets. 
Do not intermix the parts. Keep the 
assemblies intact until they are to be 
cleaned. 

Installation 

l. Lubricate the new (or cleaned) 
hydraulic valve lifters with heavy SE 
engine oil and install them through 
the push rod openings with the lifter 
removal tool (Fig. 18). Install the 
push rods in their original positions. 

2. Refer to Valve Rocker Arm Shaft 

Assembly Installation and install the 

valve rocker arm shaft assemblies, 

and rocker arm covers. 


WATER PUMP 


330 MD, 360 AND 390 CID ENGINES 


Removal 

1. Drain the cooling system. Loosen 
the alternator adjusting arm bolt 
and remove the drive belt(s). 

2. Remove the fan, spacer and pulley. 

3. Disconnect the radiator lower hose, 
heater hose and the water by-pass 
hose at the water pump. 

4. Remove the bolts attaching the 
water pump to the block; then 
remove the pump and gaskets. 

Installation 
Before a water pump is reinstalled, 

check it for damage. If it is damaged and 

requires repair, replace it with a new 
pump or install a rebuilt pump obtained 
from a Ford-Authorized Reconditioner. 

1. Clean the gasket surfaces of the 
water pump and cylinder block. 

2. Apply water-resistant sealer to both 
sides of new gaskets and position the 
gaskets on the water pump outlets. 

3. Position the pump body on the block 
and install the pump attaching bolts. 
Torque the bolts to specifications. 

4. Install the fan, spacer and pulley. 
Install the drive belt(s) and adjust 
the tension to specifications. 
Connect the radiator lower hose, 
heater hose and water by-pass hose 
to the water pump. Fill and bleed the 
cooling system. Operate the engine 
and check for coolant leaks. 


330 HD, 361 AND 391 CID ENGINES 


Removal 
l. Drain the cooling system. Loosen 
and remove the drive belt(s). 
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2. On engines with water-pump 
mounted fans, remove the fan, 
spacer and pulley. Let the fan blade 
rest down in the shroud. On high- 
fan engines, remove the fan and 
bracket assembly. On low-fan 
engines, remove the bolts securing 
the fan assembly to the crankshaft 
damper. Remove the fan assembly. 
On a vehicle with an air compressor, 

remove the attaching bolts and position 

the compressor on the frame rail. 

Remove the air compressor mounting 

bracket. 

On vehicles with power steering, 
remove the power steering pump and 
position it to one side, leaving the hoses 
attached. 

3. Disconnect the radiator lower hose, 
heater hose and the water by-pass 
hose at the water pump. 

4. Remove the bolts attaching the 
pump to the cylinder block; then 
remove the pump and gasket. 

Installation 
Before a water pump is reinstalled, 

check it for damage. If it is damaged and 

requires repair, replace it with a new 
pump or install a rebuilt pump obtained 
from an authorized reconditioner. 

l. If a new pump is to be installed, 
remove the fittings from the old 
pump and install them on the new 
pump. Clean the gasket surfaces of 
the water pump and cylinder block. 

2. Coat both sides of the new gaskets 
with water-resistant sealer and 
position them on the block. Install 
the water pump and torque the 
attaching bolts to specifications. 

3. Connect the radiator lower hose, 
heater hose and the water by-pass 
hose to the water pump. 

On a vehicle with an air compressor, 
install the air compressor bracket and 
air compressor. 

On vehicles with power steering, 
position the power steering pump to the 
engine and install the attaching bolts. 
4. Install the fan, spacer and pulley. On 

high-fan engines, install the fan and 
bracket assembly. On low-fan 
engines, install the fan assembly on 
the crankshaft damper. Install the 
drive belt(s) and adjust the tension 
to specifications. 

5. Fill and bleed the cooling system. 
Operate the engine until normal 
operating temperature is reached. 
Check the coolant level in the 
radiator. Check for coolant leaks. 


CYLINDER FRONT COVER AND 
TIMING CHAIN 


Removal 
If the cylinder front cover is being 
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removed to replace the gasket or to 
replace the fuel pump drive eccentric, it 
is not necessary to check the timing 
chain deflection. For cylinder front 
cover gasket replacement, it is not 
necessary to remove the timing chain 
and sprockets. 

l. Drain the cooling system and the 
crankcase. Remove the air cleaner. 
Disconnect the battery ground 
cable, and disconnect the distributor 
vacuum line. 

2. Disconnect the radiator upper hose 
at the water outlet housing. 
Disconnect the radiator lower hose 
at the water pump. 

3. Disconnect the transmission oil 
cooler lines, if so equipped. Remove 
the radiator and support as an 
assembly. If equipped with an 
automatic radiator shutter, leave it 
attached to the radiator assembly. 

4. Disconnect the heater hose at the 
water pump. Remove the water 


pump by-pass hose(s). 


T70P-14151 


A3456-A 
s 


FIG. 18 Removing Volve Lifter 


Tool Т58Р-6316-А or 
T58P-6316-B (Use With T64T-1316- A) 


A 3100- A 


FIG. 19 Removing Crankshaft 
Damper 
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Оп а high-fan installation, remove 


the cooling fan and drive belt. 


5 


10. 


12. 


13. 


14. 


Remove the power steering pump 
and position it to one side, leaving 
the hoses attached. 

If equipped with an air compressor, 
disconnect the air lines, and remove 
the air compressor. 

Remove the alternator adjusting 
arm bolt at the alternator. Remove 
the drive belts. Disconnect the wires 
and remove the alternator from the 
support bracket. Remove the water 
pump and cooling fan drive belts. 
Remove the water pump and fan as 
an assembly. On a C-Series vehicle, 
remove the cooling fan from the 
crankshaft damper. 

Remove the cap screw and washer 
from the end of the crankshaft. 
Install the puller on the crankshaft 
damper (Fig. 19) and remove the 
damper. 

Disconnect the carburetor fuel inlet 
line at the fuel pump. 

Remove the fuel pump attaching 
bolts and lay the pump to one side 
with the flexible fuel line still 
attached. 


. Remove the crankshaft sleeve as 


shown in Fig. 20. 

Remove the bolts that attach the 
cylinder front cover to the cylinder 
block and to the oil pan. Using a thin 
blade knife, cut the oil pan gasket 
flush with the cylinder block face 
prior to separating the cover from 
the block. Remove the cylinder front 
cover, alternator support bracket 
and adjusting arm bracket and the 
engine front support bracket. 
Discard the cylinder front cover 
gasket. Remove the oil slinger. 
Check the timing chain deflection by 
following the procedure in Part 21- 
01. 


. Check the camshaft end play, 


following the procedure in Part 21- 
01. 


. Crank the engine until the timing 


marks on the sprockets are 
positioned as shown in Fig. 21. 


. Remove the camshaft sprocket cap 


screw and the fuel pump eccentric. 


. Slide both sprockets and the timing 


chain forward, and remove the 
sprockets and timing chain as an 
assembly (Fig. 22). 


Installation 


ib 


Refer to Part 21-01 for the cleaning 
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FIG. 20 Removing Crankshaft 


FIG. 21 
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Aligning Timing Marks 


and inspection procedures. Clean 
the crankshaft damper, following 
the referenced procedures. 

Position the sprockets and timing 
chain on the camshaft and 
crankshaft (Fig. 22). Be sure the 
timing marks on the sprockets are 
positioned as shown in Fig. 21. 
Install the fuel pump eccentric and 
the camshaft sprocket cap screw 
(Fig. 23). Torque the sprocket cap 
screw to specifications. If a new 
thrust plate was installed on the 
camshaft to bring end play within 
specifications, check the end play 
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(Part 21-01). Install the crankshaft 
front oil slinger. 

Clean all oil pan and cylinder block- 
to-front cover gasket surfaces. 
Coat the gasket surface of the oil pan 
with sealer. Cut and position the 
required section of a new gasket on 
the oil pan. Apply sealer at the 
corners. 

Coat the gasket surfaces of the block 
and cover with sealer, and position a 
new gasket on the block. 

Position the cylinder front cover on 
the cylinder block. Use care when 
installing the cover to avoid sealer 
damage or possible gasket 
mislocation. 

Install the cylinder front cover-to- 
seal alignment tool into proper 
position. It may be necessary to 
force the cover downward to slightly 
compress the pan gasket. This 
operation can be facilitated by using 
a suitable tool at the cover attaching 
hole locations in the cylinder block 
(Fig. 24). Position the engine front 
support bracket and alternator 
mounting bracket and adjusting arm 
bracket on the cylinder front cover. 
Install the screws. 

While pushing in on the pilot, align 
the oil pan gasket surfaces of the 
cylinder front cover and cylinder 
block, and torque the screws to 
specifications. Remove the pilot. 


. Clean the oil seal rubbing surface on 


the crankshaft sleeve with solvent 
and polish with crocus cloth. 
Examine for grooves, nicks and 
burrs which could damage the seal. 
Lubricate the seal rubbing surface 
with grease and install the 
crankshaft sleeve. 


. Lubricate the damper hub and line 


up the damper keyway with the key 
on the crankshaft. Install the 
damper on the crankshaft (Fig. 25). 


. Install the damper cap screw and 


washer, and torque the screw to 
specifications. 


. Install the power steering pump 


pulley on the damper. Torque the 
Screws to specifications. 


.Clean the water pump gasket 


surfaces. Coat new gaskets with 
water-resistant sealer and position 
the gaskets on the cylinder block. 
Install the water pump and fan 
assembly. Torque the attaching bolts 
to specifications. 

On a C-Series vehicle, install the 
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cooling fan оп the crankshaft damper. 

15. Install and adjust the alternator and 
water pump drive belt(s). 

16. Install the power steering pump and 
drive belt. Adjust the drive belt 
tension. 

If equipped with an air compressor, 
install the compressor and connect the 
air lines. Install the drive belt and adjust 
the tension to specifications. 

Опа high-fan installation, install the 
fan and drive belt and adjust the tension 
to specifications. 

17. Install the fuel pump, using a new 
gasket. 

18. Connect the carburetor fuel inlet 
line. Connect the heater hose to the 
water pump. Install the water pump 
by-pass hose and tighten the hose 
clamps. 

19. Install the radiator, radiator 
support, and shutter (if so equipped) 
as an assembly. Connect the radiator 
lower hose at the water pump and 
the radiator upper hose at the 
coolant outlet housing. Connect the 
battery ground cable. Connect 
transmission oil cooler lines, if so 
equipped. 

20. If any of the coolant has entered the 
oil pan when separating the cylinder 
front cover from the block, the 
crankcase oil should be drained and 
refilled with the proper grade and 
quantity of engine oil before starting 
the engine. 

21. Fill and bleed the cooling system. 

22. Install the air cleaner and operate 
the engine at fast idle to check for 
coolant and oil leaks. Adjust the 
ignition timing and connect the 
distributor vacuum line. 


FRONT OIL SEAL 


It is good practice to replace the oil 
seal each time the cylinder front cover is 
removed. 

Removal 

1. Remove the cylinder front cover. 

2. Drive out the old seal with a pin 
punch. Clean out the recess in the 
cover. 

Installation 

l. Coat a new seal with grease, then 
position the seal in the cylinder front 
cover. 

2. Position the seal installer and drive 
the seal into the cover until it is fully 
seated in the recess (Fig. 26). 

3. Check the seal after installation to be 
sure that the spring is properly 
positioned in the seal. 


CAMSHAFT 


The camshaft and related parts are 
shown in Fig. 27. 
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FIG. 22 Removing or Installing 
Timing Chain 


CRANKSHAFT FRONT OIL SLINGER - 
A2076-A 


FIG. 23 Fuel Pump Eccentric 


Removal 

1. Remove the cylinder front cover, 
following the steps under Cylinder 
Front Cover and Timing Chain 
Removal. 

2. Refer to Valve Rocker Arm Shaft 
Assembly Removal and remove the 
valve rocker arm covers and the 
valve rocker arm shaft assemblies. 

3. Remove the intake manifold and 
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baffle plate, following the 
procedures under Intake Manifold 
Removal. 

4. Remove the valve lifters in sequence 
and place them ina rack so that they 
can be installed in their original 
locations. 

5. Remove the timing chain and 
sprockets, following the procedures 
under Cylinder Front Cover and 
Timing Chain Removal. 

6. Remove the camshaft thrust plate. 
Carefully remove the camshaft by 
pulling it toward the front of the 
engine. Use caution to avoid 
damaging the camshaft bearing. 
Refer to Part 21-01 for the cleaning 

and inspection procedures. 

Installation 

l. Oil the camshaft bearing journals 
and apply Lubriplate to the lobes. 
Carefully slide the camshaft through 
the bearings. Install the thrust plate 
(Fig. 28). 

2. Position the sprockets and timing 
chain on the camshaft and 
crankshaft (Fig. 22) with the timing 
marks on the sprockets aligned as 
shown in Fig. 21. 

3. Install the fuel pump eccentric and 
the camshaft sprocket cap screw 
(Fig. 23). Torque the sprocket cap 
screw to specifications. Install the 
front oil slinger. 

4. Check the camshaft end play as 
outlined in Part 21-01. If the end 
play is excessive, replace the thrust 
plate. 

5. Replace the crankshaft front oil seal. 
Install the cylinder front cover, 
crankshaft damper, and related 
parts following the procedure under 
Cylinder Front Cover and Timing 
Chain Installation. 

6. Lubricate the valve lifters with 
heavy SE engine oil and install them 
in the bores from which they were 
removed. Lubricate each end of the 
push rods with Lubriplate or 
equivalent and install them in their 
original positions. 

7. Install the intake manifold and 
baffle plate, following the 
procedures under Intake Manifold 
Installation. 

8. Refer to Valve Rocker Arm Shaft 
Assembly Installation and install the 
valve rocker arm shaft assembly. 


9. With the No. 1 piston on TDC at the 
end of the compression stroke, 
position the distributor in the block 
with the rotor at the No. 1 firing 
position and the points open. Install 
the hold-down clamp. 

10. Install the distributor cap. Connect 
the coil high-tension lead. 

11. Fill and bleed the cooling system. 
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12. Start the engine, then check and 
adjust the ignition timing. Connect 
the distributor vacuum line. Operate 
the engine at fast idle and check all 
hose connections and gaskets for 
leaks. 


FLYWHEEL 


Removal 

l. Disconnect the transmission from 
the engine and slide it to the rear as 
outlined in Group 16 (standard 
transmission) or Group 17 
(automatic transmission). 

2. Remove the flywheel attaching bolts 
and remove the flywheel. 

Refer to Part 21-01 for the cleaning 
and inspection procedures. 

To check flywheel face runout or 
replace flywheel ring gear, refer to Part 
21-01. 

Installation 

1. Install the flywheel on the 
crankshaft flange, apply oil-resistant 
sealer to the threads and install the 
attaching bolts. Torque the bolts, in 
sequence across from each other, to 
specifications. 

2. Check the flywheel runout, 
following the procedure in Part 21- 
01. 

3. Connect the transmission to the 
engine as outlined in Group 16 
(standard transmission) or Group 17 
(automatic transmission). 


CLUTCH PILOT BUSHING 


Inspection procedures are outlined 
under Crankshaft Cleaning and 
Inspection in Part 21-01. 

Removal 

1. Disconnect the transmission from 
the engine and slide it to the rear as 
outlined in Group 16. 

2. Remove the pressure plate and cover 
assembly and the clutch disc as 
outlined in Group 16. 

3. Remove the pilot bushing (Fig. 29). 


Installation 

1. Coat the pilot bushing bore in the 
crankshaft with a small quantity of 
wheel bearing lubricant. Avoid 
using too much lubricant as it may 
be thrown onto the clutch disc when 
the clutch rotates. 

2. Install the pilot service bearing (Fig. 
30). 

3. Install the clutch disc and the 
pressure plate assembly as outlined 
in Group 16. 

4. Connect the transmission to the 
engine as outlined in Group 16. 
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FIG. 24 Aligning Cylinder Front 
Cover 
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FIG. 25 Instolling Crankshaft 
Domper 
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FIG. 26 Installing Front Oil Seal 


CAMSHAFT REAR BEARING 
BORE PLUG 


Removal 

1. Remove the transmission, following 
the procedure in Group 16 (standard 
transmission) or Group 17 
(automatic transmission). 

2. Remove the flywheel housing. 
Remove the flywheel attaching bolts 


and remove the flywheel. Remove 
the engine rear cover plate. 

3. Follow the instructions in Part 21- 
01 under Core Plug Replacement to 
install the plug. 

Installation 

1. Install the engine rear cover plate. 
Install the flywheel. Install the 
flywheel housing. 

2. Install the transmission, following 
the procedures in Group 16 
(standard transmission) or Group 17 
(automatic transmission). 


OIL PAN AND OIL PUMP 


Removal 

1. Drain the crankcase and remove the 
oil level dipstick and the dipstick 
tube. 

2. Remove the oil pan attaching bolts 
and lower the oil pan to the axle. 
Position the crankshaft so that the 
counterweight will clear the oil pan. 

3. Remove the oil pump and the inlet 
tube attaching bolts. Place the oil 
pump, inlet tube screen and 
intermediate drive shaft in the oil 
pan. Remove the oil pan and oil 
pump. 

Refer to Part 21-01 for the cleaning 
and inspection procedures. 

Installation 

1. Clean the oil pan and block gasket 
surfaces. Position a new gasket on 
the oil pan. 

2. Remove the inlet tube screen from 
the oil pump. Clean the oil pump 
and inlet tube screen. Position a new 
oil pump inlet tube gasket on the oil 
pump and install the inlet tube. 
Prime the oil pump by filling the 
inlet port with engine oil. Rotate the 
pump shaft to distribute the oil 
within the pump body. 

3. Place the oil pump in the oil pan and 
position the oil pan on the 
crossmember. Position a new oil 
pump gasket on the cylinder block. 
Insert the intermediate drive shaft 
into the oil pump housing and install 
the oil pump and shaft as an 
assembly (Fig. 31). Do not attempt 
to force the pump into position if it 
will not seal readily. The drive shaft 
hex may be misaligned with the 
distributor shaft. To align, rotate the 
intermediate shaft into a new 
position. Torque the oil pump and 
inlet tube attaching bolts to 
specifications. 

4. Hold the oil pan in place against the 
cylinder block and install an 
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FIG. 28 Camshaft Thrust Plate 
Installed 
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attaching bolt on each side of the oil 
pan. Install the remaining screws, 
and torque them, from the center 
outward, to specifications. Install 
the dipstick tube and dipstick. 

5. Replace the engine oil filter element. 
Fill the crankcase with the proper 
grade and quantity of engine oil. 
Operate the engine and check for 
leaks. 


CRANKSHAFT REAR OIL SEAL 


Replacement of a crankshaft rear oil 
seal to correct for oil leaks requires 
replacement of both the upper and lower 
seals, as follows: 

Removal 

1. Remove the oil pan and oil pump (as 
required), following the procedures 
in this Section. 

2. Loosen all the main bearing cap 
bolts, thereby lowering the 
crankshaft slightly but not to exceed 
1/32 inch. 

3. Remove the rear main bearing cap, 
and remove the oil seal from the 
bearing cap and cylinder block. On 
the block half of the seal, install a 
small metal screw in one end of the 
seal and pull on the screw to remove 
the seal. Exercise caution to prevent 
scratching or damaging the 
crankshaft seal surfaces. 

Installation 

1. Carefully clean the seal grooves in 
the cap and block with a brush and 
solvent. 
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2. Dip the seal halves in clean engine 
oil. 

3. Carefully install the upper seal 
(cylinder block) into its groove with 
the lip of seal toward the FRONT of 
the engine (Fig. 32), by rotating it on 
the seal journal of the crankshaft 
until the séal protrudes 
approximately 3/8 inch below the 
parting surface. 

Be sure no rubber has been shaved 
from the outside diameter of the seal by 
the bottom edge of the groove. 

4. Tighten the remaining bearing cap 
bolts and torque to specifications. 

5. Install the lower seal in the rear 
main bearing cap with undercut side 
of seal toward the FRONT of the 
engine (Fig. 32). Allow the seal to 
protrude approximately 3/8 inch 
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FIG. 30 Installing Clutch Pilot 
Bearing 


FIG. 31 


Oil Pump and Inlet Tube 
Installed —Typical 
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10. 


above the parting surface (о mate 
with the upper seal when the cap is 
Installed. 

Apply a thin coating of oil-resistant 
sealer to the rear main bearing cap at 
the rear of the top mating surface. 
Do not apply sealer to the area 
forward of the side seal groove. 
Install the rear main bearing cap. 
Torque the cap bolts to 
specifications. 

Dip the side seals in light engine oil, 
then immediately install them in the 
grooves. Do not use sealer on the 
side seals. The seals are designed to 
expand when dipped in oil. Using 
sealer may retard this expansion. It 
may be necessary to tap the seals 
into place for the last 1⁄2 inch of 
travel. Do not cut the seal projecting 
ends. 

Check the retainer side seals for 
leaks by squirting a few drops of oil 
into the parting lines between the 
rear main bearing cap and the 
cylinder block from the outside. 
Blow compressed air against the 
seals from the inside of the block. If 
air bubbles appear in the oil, it 
indicates possible oil leakage. This 
test should not be performed on 
newly installed seals until sufficient 
time has been allowed for the seals 
to expand into the seal grooves. 
Install the oil pump and oil pan. 
Install the oil level dipstick. Fill the 
crankcase with the proper amount 
and viscosity oil. 

Operate the engine and check for oil 
leaks. 


MAIN BEARING 


The main bearing inserts are 


selective fit. Refer to the procedures 
under Fitting Main and Connecting 
Rod Bearings in Part 21-01. 

Removal 


l. 


Drain the crankcase. Remove the oil 
level dipstick. Remove the oil pan 
and oil pump. Remove the spark 
plugs to allow easy rotation of the 
crankshaft. 

Replace one bearing at a time 
leaving the other bearings securely 
fastened. Remove the main bearing 
cap to which new bearings are to be 
installed. 

Insert the upper bearing removal 
tool (Tool 6331-E) in the oil hole in 
the crankshaft. 

Rotate the crankshaft in the 
direction of engine rotation to force 
the bearing out of the block. 

Clean the crankshaft journal and 
bearing inserts. Refer to Part 21-01 
for the recommended cleaning and 
inspection procedures. 


FIG. 32 
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BEARING CAP AND CYLINDER BLOCK 


Installation 


1. 


Place the plain end of the bearing 
over the shaft on the locking tang 
side of the block and partially install 
the bearing so that tool 6331-E can 
be inserted in the oil hole in the 
crankshaft. With tool 6331-E 
positioned in the oil hole in the 
crankshaft, rotate the crankshaft in 
the opposite direction of engine 
rotation until the bearing seats itself. 
Remove the tool. 

Replace the bearing cap. Select-fit 
the bearing for proper 
clearance,following procedure given 
under Fitting Main and Connecting 
Rod Bearings in Part 21-01. 

After the bearing has been checked 
and found to be satisfactory, apply a 
light coat of SE engine oil to the 
journal and bearings, then install the 
bearing cap. Torque the cap bolts to 
specifications. 

Repeat the procedure for the 
remaining bearings that require 
replacement. If the thrust bearing 
(No. 3) is being replaced, install the 
bearing cap with the bolts 
fingertight. Pry the crankshaft 
forward against the thrust surface of 
the upper half of the bearing (Fig. 
33). Hold the crankshaft forward 
and pry the thrust bearing cap to the 
rear. This will align the thrust 
surfaces of both halves of the 
bearing. Retain the forward pressure 
on the crankshaft. Torque the cap 
bolts to specifications. 

If the rear main bearing is replaced, 
remove the rear main bearing cap. 


Installing Crankshaft Rear Seal 


= 
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Remove and discard the rear seal 
and side seals. 

Clean the rear journal oil seal 
grooves in the block and cap. 
Install a new rear oil seal in the rear 
main bearing cap and block, 
following the procedures under 
Crankshaft Rear Oil Seal 
Replacement. 

Apply a thin coating of oil-resistant 
sealer to the rear main bearing cap at 
the rear of the top mating surface. 
Do not apply sealer to the area 
forward of the side seal groove. 
Install the rear main bearing cap. 
Torque the cap bolts to 
specifications. 

Dip the side seals in light engine oil, 
then immediately install them in the 
grooves. Do not use sealer on the 
side seals. The seals are designed to 
expand when dipped in oil. Using 
sealer may retard this expansion. It 
may be necessary to tap the seals 
into place for the last 1/2 inch of 
travel. Do not cut the seal projecting 
ends. 


. Check the retainer side seals for 


leaks by squirting a few drops of oil 
into the parting lines between the 
rear main bearing cap and the 
cylinder block from the outside. 
Blow compressed air against the 
seals from the inside of the block. If 
air bubbles appear in the oil, it 
indicates possible oil leakage. This 
test should not be performed on 
newly installed seals until sufficient 
time has been allowed for the seals 
to expand into the seal grooves. 
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11. Disassemble, clean and assemble (һе 
oil pump if necessary. Clean the oil 
pump screen. 

12. Prime the pump by pouring oil into 
the inlet opening and rotating the 
shaft until the pump is full. Install 
the oil pump and oil pan. Install the 
oil level dipstick. Fill the crankcase 
with the proper amount and 
viscosity of oil. Install the spark 
plugs. 

13. Operate the engine and check for oil 
leaks. 


CONNECTING ROD BEARINGS 


The connecting rod bearings are 
selective fit. Refer to the procedures 
under Fitting Main and Connecting 
Rod Bearings in Part 21-01. 

Removal 

1. Drain the crankcase and remove the 
oil level dipstick. Remove the oil pan 
and oil pump. Remove the spark 
plugs to allow easy rotation of the 
crankshaft. 

2. Turn the crankshaft until the 
connecting rod to which new 
bearings are to be fitted is down. 

3. Remove the connecting rod cap. 
Push the connecting rod up into the 
cylinder and remove the bearing 
insert from the rod and cap. 

4. Clean the crankshaft journal, rod 
bearing inserts and cap. Refer to 
Part 21-01 for the recommended 
cleaning and inspection procedures. 

Installation 

l. Install the new bearings in the 
connecting rod and cap. Pull the 
connecting rod assembly down 
firmly on the crankshaft journal. 
Select-fit the bearing for proper 
clearance, following procedures 
given under Fitting Main and 
Connecting Rod Bearings in Part 
21-01. 


PRY FORWARD 


PRY CRANKSHAFT FORWARD 


FIG. 33 Aligning Thrust Bearing 


2. After the bearing clearance has been 
checked and found to be 
satisfactory, apply a light coat of SE 
engine oil to the journal and 
bearings. Install the connecting rod 
cap. 

3. Repeat the procedure for the 
remaining connecting rods that 
require new bearings. 

4. Follow steps 11, 12 and 13 under 
Main Bearing Replacement. 


PISTONS AND CONNECTING 
RODS 


Removal 

1. Drain the cooling system and the 
crankcase. Remove the intake 
manifold, cylinder heads, oil pan 
and oil pump following the 
procedures in this Section. 

2. Remove any ridge and/or deposits 
from the upper end of the cylinder 
bores as follows: 

Turn the crankshaft until the piston 
to be removed is at the bottom of its 
travel and place a cloth on the piston 
head to collect the cuttings. Remove any 
ridge and/or deposits from the upper 
end of the cylinder bores. Remove the 
cylinder ridge with a ridge cutter. 
Follow the instructions furnished by the 
tool manufacturer. Never cut into the 
ring travel area in excess of 1/32 inch 
when removing ridges. 

3. Make sure all connecting rod caps 
are marked so that they can be 
installed in their original locations. 

4. Turn the crankshaft until the 

connecting rod being removed is 

down. 

Remove the connecting rod cap. 

6. Push the connecting rod and piston 
assembly out the top of the cylinder 
with the handle end of a hammer. 
Avoid damage to the crankshaft 


e 
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journal or the cylinder wall when 
removing the piston and rod. 

7. Remove the bearing inserts from the 
connecting rod and cap. 

8. Install the cap on the connecting rod 
from which it was removed. 

Installation 

1. If new piston rings are to be installed 
in used bores, remove the cylinder 
wall glaze (Part 21-01). Follow the 
instructions of the tool 
manufacturer. After performing the 
cylinder bore repairs, clean the 
bore(s), following the procedure in 
Part 21-01. 

2. Oil the piston rings, pistons and 
cylinder walls with light engine oil. 
Be sure to install the pistons in the 
same cylinders from which they 
were removed, or to which they were 
fitted. The connecting rod and 
bearing cap are numbered from 1 to 
4 in the right bank and from 5 to 8 
in the left bank, beginning at the 
front of the engine. The numbers on 
the connecting rod and bearing cap 
must be on the same side when 
installed in the cylinder bore. If a 
connecting rod is ever transferred 
from one block or cylinder to 
another, new bearings should be 
fitted and the connecting rod should 
be numbered to correspond with the 
new cylinder number. 

3. Turn the crankshaft throw to the 
bottom of its stroke. 


4. Make sure the ring gaps are properly 
spaced around the circumference of 
the piston (Fig. 34 or 35). 

5. Install a piston ring compressor on 
the piston and push the piston in 
with a hammer handle until it is 
slightly below the top of the cylinder 
(Fig. 36). Be sure to guide the 
connecting rods to avoid damaging 
the crankshaft journals. Install the 
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piston with the identification in the 
piston head toward inside of engine 
V. 

6. Check the clearance of each bearing, 
following the procedure under 
Connecting Rod Bearing 
Replacement. 

7. After the bearings have been fitted, 
apply a light coat of SE engine oil to 
the journals and bearings. 

8. Push the piston all the way down 
until the connecting rod bearing 
seats on the crankshaft journal. 
Install the connecting rod cap. 
Torque the nuts to specifications. 

9. After the piston and connecting rod 
assemblies have been installed, 
check the side clearance between the 
connecting rods on each crankshaft 
journal (Fig. 37). 

10. Disassemble, clean and assemble the 
oil pump. Clean the oil pump inlet 
tube screen and the oil pan and 
block gasket surfaces. 

11. Prime the oil pump by pouring oil 
into the inlet opening and rotating 
the shaft until the pump is full. 
Install the oil pump and the oil pan. 

12. Install the cylinder heads by 
following the procedures under 
Cylinder Head Installation. 

13. Refer to Intake Manifold 
Installation and install the intake 
manifold. 

14. Fill and bleed the cooling system. 
Fill the crankcase with the proper 
grade and quantity of engine oil. 

15. Install the air cleaner, operate the 
engine and check for oil and coolant 
leaks. Check and adjust the ignition 
timing. 

16. Connect the distributor vacuum 
line. When engine temperatures 
become stabilized, adjust the engine 
idle speed and fuel mixture. 


CRANKSHAFT 


The crankshaft and related parts are 
shown in Fig. 38. 

Removal 

1. Remove the alternator. Remove the 
spark plugs to allow easy rotation of 
the crankshaft. 

2. Remove the fuel pump. Remove the 
oil filter. Remove the water pump 
by-pass hose. On standard-mount 
fans, remove the water pump and 
fan as an assembly. 

On high-mount fans, remove the fan 
and hub assembly, then remove the 
water pump. 

3. On low-mount fans, remove the fan 
from the crankshaft damper. 
Remove the crankshaft damper cap 
screw and washer. Install the puller 
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on the damper (Fig. 19) and remove 
the damper. 

4. Loosen the cylinder front cover 
bolts, then remove the engine front 
support bracket and alternator 
brackets. 

5. Remove the cylinder front cover. 

6. Remove the crankshaft front oil 
slinger. Check the timing chain 
deflection, then remove the timing 
chain and sprockets by following the 
applicable steps under Cylinder 
Front Cover Removal. 

7. Invert the engine on the work stand. 
Remove the flywheel. Remove the 
engine rear cover plate. Remove the 
oil pan and gasket. Remove the oil 
pump. 

8. Make sure all bearing caps (main 
and connecting rod) are marked so 
that they can be installed in their 
original locations. Remove the 
connecting rod bearing caps. Turn 
the crankshaft until the connecting 
rod from which the cap is being 
removed is down and remove the 
cap. Push the connecting rod and 
piston assembly up into the cylinder. 

9. Remove the main bearing caps. 

10. Carefully lift the crankshaft out of 
the block so that the thrust bearing 
surfaces are not damaged. Handle 
the crankshaft with care to avoid 
possible fracture or damage to the 
finished surfaces. 

Refer to Part 21-01 for the cleaning 
and inspection procedures. 


21-23-22 


CRANKSHAFT 


6303 


CRANKSHAFT SPROCKET 
6306 


WASHER | 
6378 —e. | 
%. 


FRONT OIL SLINGER 


6310 %. 


330,360,361,390 АМО 391 CID У-8 ЕМСІМЕ5 


КЕҮ 
358985 -S 


FIG. 38 Crankshaft and Related Parts — Typical 


To refinish journals, dress minor 
imperfections, etc., refer to Part 21-01. 
Installation 
1. Remove the rear journal oil seal 

from the block and rear main 
bearing cap. Remove the rear main 
bearing cap-to-block side seals. 

2. Remove ihe main bearing inserts 
from the block and bearing caps. 

3. Remove the connecting rod bearing 
inserts from the connecting rods and 
caps. 

4. If the crankshaft main bearing 
journals have been refinished to a 
definite undersize, install the correct 
undersize bearings. Be sure the 
bearing inserts and bearing bores are 
clean. Foreign material under the 
inserts will distort the bearing and 
cause a failure. 

5. Place the upper main bearing inserts 
in position in the bores with the tang 
fitting in the slot provided. 


If the oil hole does not line up with 
the cylinder block oil passage, check the 
holes with a rod corresponding to the 
following diameters. 


No. 1 Bearing — 7/64 inch 
No. 2 Bearing — 9/64 inch 
No. 3 Bearing — 9/32 inch 
No. 4 Bearing — 5/32 inch 
No. 5 Bearing — 9/32 inch 


If the rod passes through the bearing 
and block, sufficient lubrication is 
assured. 

6. Install the lower main bearing 
inserts in the bearing caps. 

7. Dip the seal halves in clean engine 
oil. Carefully install the upper seal 
(cylinder block) into its groove with 
the undercut side of seal toward the 
FRONT of the engine so that 
approximately 3/8 inch protrudes 
above the parting surface. 

8. Carefully lower the crankshaft into 
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place. Be careful not to damage the 

bearing surfaces. 

9. Select-fit the bearings for proper 
clearance, following procedures 
given under Fitting Main and 
Connecting Rod Bearings in Part 
21-01. 

10. After the bearings һауе been fitted, 
apply a light coat of SE engine ой to 
the Journals and bearings. 

Install the lower seal in the rear 
main bearing cap with the seal lip 
toward the FRONT of the engine (Fig. 
32). Allow the seal to protrude 
approximately 3/8 inch above the 
parting surface to mate with the upper 
seal when the cap is installed. 

11. Install all the bearing caps, except 
the thrust bearing cap (No. 3 
bearing). Be sure that the main 
bearing caps are installed in the 
original locations. Torque the 
bearing cap bolts to specifications 
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12. Dip the side seals in light engine oil, 
then immediately install them in the 
grooves. Do not use sealer on the 
side seals. The seals are designed to 
expand when dipped in oil. Using 
sealer may retard this expansion. It 
may be necessary to tap the seals 
into place for the last 1/2 inch of 
travel. Do not cut the seal projecting 
ends. 

13. Check the retainer side seals for 
leaks by squirting a few drops of oil 
into the parting lines between the 
rear main bearing cap and the 
cylinder block from the outside. 
Blow compressed air against the 
seals from the inside of the block. If 
air bubbles appear in the oil, it 
indicates possible oil leakage. This 
test should not be performed on 
newly installed seals until sufficient 
time has been allowed for the seals 
to expand into the seal grooves. 

14. Install the thrust bearing cap with 
the bolts fingertight. 

15. Pry the crankshaft forward against 
the thrust surface of the upper half 
of the bearing (Fig. 33). 

16. Hold the crankshaft forward and 
pry the thrust bearing cap to the rear 
(Fig. 33). This will align the thrust 
surfaces of both halves of the 
bearing. 

17. Retain the forward pressure on the 
crankshaft. Torque the cap bolts to 
specifications. 

18. Check the crankshaft end play by 
following the procedure in Part 21- 
01. 

19. Install new bearing inserts in the 
connecting rods and caps. Check the 
clearance of each bearing, following 
the procedure under Main Bearing 
Replacement. 

20. After the connecting rod bearings 
have been fitted, apply a light coat of 
engine oil to the journals and 
bearings. 

21. Turn the crankshaft throw to the 
bottom of its stroke. Push the piston 
all the way down until the rod 
bearing seats on the crankshaft 
journal. 

22. Install the connecting rod cap. 
Torque the nuts to specifications. 
23. After the piston and connecting rod 
assemblies have been installed, 
check the side clearance between the 
connecting rods on each connecting 

rod crankshaft journal (Fig. 37). 

24. Clean the oil pan, oil pump and oil 
pump screen. Prime the oil pump by 
pouring oil into the inlet opening 
and rotating the shaft until the 
pump is full. Install the oil pump 
and oil pan. 


330,360,361,390 AND 391 CID V-8 ENGINES 


THRUST BEARING 


21-23-23 


DETAIL. 1,.2 or -3 


EXPANDING COLLET 
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FIG. 39 Replacing Camshaft Bearing 


25. Install the engine rear cover plate. 
Position the flywheel on the 
crankshaft. Install the attaching 
bolts. Torque the bolts to 
specifications. 

26. Install the timing chain and 
sprockets, cylinder front cover and 
crankshaft damper, following the 
applicable steps under Cylinder 
Front Cover Installation. 

27. Install the oil filter, fuel pump and 
carburetor fuel inlet line. Install the 
alternator. Install the spark plugs. 

28. Install the engine in the vehicle. 


CAMSHAFT BEARING 


Camshaft bearings are available 
prefinished to size for standard and 
0.015-inch undersize journal diameters. 
The bearings are not interchangeable 
from one bore to another. 

Removal 

1. Remove the camshaft, the flywheel 
and the crankshaft. Push the pistons 
to the top of the cylinders. 
Remove the camshaft rear bearing 
bore plug. Remove the camshaft 
bearings (Fig. 39). 

If the camshaft bearings are being 
removed with the tool shown in Fig. 39, 
the following procedure will apply. 
Select the proper size expanding collet 
and back-up nut and assemble on the 
expanding mandrel. With the expanding 
collet collapsed, install the collet 
assembly in the camshaft bearing, and 
tighten the back-up nut on the 


N 


CAMSHAFT BEARING (LOOSE 


DETAIL-6 or -7 


PULLER SCREW EXTENSION 
ai Tool-T65L-6250-A 


A2813-A 


INSTALL FRONT BEARING THE SPECIFIED 
DIMENSION BELOW 


FRONT FACE OF BLOCK 


б 


FIG. 40 Measuring Camshaft Front 
Bearing 


expanding mandrel. Tighten the pulling 
nut against bearing. Assemble the puller 
screw and extension (if necessary) as 
shown and install on the expanding 
mandrel. Tighten the pulling nut against 
the thrust bearing and pulling plate to 
remove the camshaft bearing. Repeat 
the procedure for each bearing. To 
remove the front bearing, install the 
puller screw from the rear of the 
cylinder block. 
Installation 
l. Position the new bearings at the 
bearing bores, and press them in 
place with the tool shown in Fig. 39. 
Be sure to center the pulling plate 
and the puller screw to avoid 
damage to the bearing. Wrap a cloth 
around the threads of the puller 
screw to protect the front bearing or 
journal. Failure to use the correct 
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expanding collet can cause severe 
bearing damage. Align the oil holes 
in the bearings with the oil holes in 
the cylinder block when the bearings 
are installed. Be sure the front 
bearing is installed the specified 
distance below the front face of the 
cylinder block (Fig. 40). 
Install the camshaft rear bearing 
bore plug as detailed in Part 21-01. 
3. Install the camshaft, crankshaft, 
flywheel and related parts. Install 
the engine in the vehicle. 


N 


OIL FILTER 


SPIN-ON TYPE 


The spin-on type oil filter assembly 
is shown in Fig. 41. 


Removal 

1. Place a drip pan under the filter. 

2. Unscrew the filter from the adapter 
fitting. Clean the adapter filter 
recess. 

Installation 

1. Coat the gasket on the new filter 
with oil. Place the filter in position 
on the adapter. Hand tighten the 
filter until the gasket contacts the 
adapter face. Then advance it 1/2 
turn. 

2. Operate the engine at fast idle and 
check for leaks. If oil leaks are 
evident, perform the necessary 
repairs to correct the leakage. Check 
the oil level and fill the crankcase if 
necessary. 


CARTRIDGE-TYPE 


The replaceable cartridge-type filter 
is shown in Fig. 42. 
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FIG. 41 Typical Oil Filter Assembly 


— Light Duty 


Removal 

1. Place a drip pan under the filter. 
Remove the filter center bolt and 
remove the filter assembly. 

2. Remove the large gasket from filter 
mounting adapter. 

3. Remove the small upper gasket, the 
replaceable cartridge, and the small 
lower gasket from the inside of the 
filter. 

4. Remove the center bolt from the 
filter case, and remove the fiber 
gasket from the bolt. 

Installation 

1. Clean the mounting adapter recess, 
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FIG. 42 Cartridge-Type Oil Filter 
and Adapter Mounting — 
Heavy Duty 


apply grease to a new gasket and 
position the gasket in the adapter 
recess. 

2. Clean the filter case in solvent and 
wipe it dry. Position a new fiber 
gasket on the center bolt and 
position the bolt in the filter case. 

3. Position the new lower gasket, filter 
cartridge and upper gasket in the 
filter case. 

4. Install the filter assembly and torque 
the center bolt to specifications. 

5. Operate the engine at fast idle and 
check for leaks. If oil leaks are 
evident, perform the necessary 
repairs to correct the leakage. Check 
the oil level and fill the crankcase if 
necessary. 


DISASSEMBLY AND ASSEMBLY 


When installing nuts or bolts (refer 
to torque specifications), oil the threads 
with lightweight engine oil. Do not oil 
threads that require oil-resistant or 
water-resistant sealer. 


ENGINE ASSEMBLY 


Disassembly 

l. Remove the distributor cap and 
spark plug wire assembly. 

2. Disconnect the distributor vacuum 
line at the distributor. Remove the 
carburetor fuel inlet line. Remove 
the fuel pump and discard the 
gasket. 

3. Remove the water pump by-pass 


hose Remove the crankcase 

ventilation regulator valve and 

exhaust tube assembly. Remove the 
valve rocker arm covers. 

Starting at the No. 4 cylinder, loosen 
the right rocker arm shaft support bolts 
in sequence, two turns at a time. After 
the bolts are all loosened remove the 
valve rocker arm shaft assembly and the 
oil baffle plate. Starting at the No. 5 
cylinder, follow the same procedure on 
the left valve rocker arm shaft support 
bolts. 

4. Remove the valve push rods in 
sequence and put them in a rack so 
that they can be installed in their 
original bores. 

5. Remove the distributor hold-down 


bolt and clamp and remove the 
distributor. 

6. Remove the intake manifold 
attaching bolts. 

7. Install standard eye bolts with 5/16- 
18 threads in the left front and right 
rear rocker arm cover holes and 
attach the engine lifting sling (Fig. 
12). 

8. Raise the intake manifold and 
carefully remove it from the engine. 
Discard the intake manifold gaskets 
and seals. 

9. Remove the baffle plate from the 
valve push rod chamber floor by 
prying up on the baffle with a screw 
driver (Fig. 43). 


10. Using Tool T70P-14151, lift the 
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18. 


19. 


20. 


N 
— 


N 
N 


23: 


24. 


25. 


26. 


valve lifters from the cylinder block 
and place them іп a rack so that they 
can be installed in their original 
bores (Fig. 18). The internal parts of 
each hydraulic valve lifter assembly 
are matched sets. Do not intermix 
the parts. Keep the assemblies intact 
until they are to be cleaned. 


. Remove the exhaust manifolds and 


the spark plugs. 


. Loosen the cylinder head bolts in 


sequence: remove them and install 
the cylinder head holding fixtures. 


. Lift the cylinder heads off the block. 


Do not pry between the head and 
the block. Discard the cylinder head 
gaskets. 


. Remove the oil filter. Remove the oil 


filter adapter assembly and oil 
pressure sending unit as an 
assembly. Discard the gasket. 


. Remove the alternator and drive 


belts. 


. Remove the water pump and fan. 
. Remove the crankshaft damper 


(Fig. 19) and the crankshaft sleeve 
(Fig. 20). 

Loosen the cylinder front cover 
attaching bolts, then remove the 
engine front support bracket and 
alternator brackets. 

Remove the cylinder front cover. 
Discard the gasket. Remove the 
crankshaft front oil slinger. 

Check the timing chain deflection by 
following the procedure in Part 21- 
01. 


. Remove the camshaft sprocket cap 


screw and the fuel pump eccentric. 
Remove the crankshaft sprocket 
key. Remove the sprockets and 
timing chain as an assembly (Fig. 
22). 


. Remove any ridge and/or carbon 


deposits from the upper end of the 
cylinder bores. Move the piston to 
the bottom of its travel and place a 
cloth on the piston head to collect 
the cuttings. Remove the cylinder 
ridge with a ridge cutter. Follow the 
instructions furnished by the tool 
manufacturer. Never cut into the 
ring travel area in excess of 1/32 
inch when removing ridges. After 
the ridge has been removed, remove 
the cutter from the cylinder bore. 
Remove the flywheel. Remove the 
engine rear cover plate. 

Invert the engine. Remove the oil 
pan. Discard the gasket. 

Remove the oil pump and inlet tube 
as an assembly. Remove the oil 
pump drive shaft. Discard the oil 
pump gasket. 

Make sure all connecting rods and 
caps are marked so that they can be 
installed in the original locations. 
Turn the crankshaft until the 


A3160-A 


FIG. 43 Removing Baffle Plate 


27. 


28. 


29: 
30. 


31. 


32; 


connecting rod being removed is 
down. Remove the rod cap. 

Push the connecting rod and piston 
assembly out of the top of the 
cylinder with the handle end of a 
hammer. Avoid damage to the 
crankpin or the cylinder wall when 
removing the piston and rod. 
Remove the bearing inserts from the 
connecting rods and caps. Install the 
rod caps on the connecting rods 
from which they were removed. 
Remove the main bearing caps. 
Carefully lift the crankshaft out of 
the cylinder block so that the thrust 
bearing surfaces are not damaged. 
Handle the crankshaft with care to 
avoid possible fracture or damage to 
the finished surfaces. 

Remove the rear journal oil seal 
from the block and rear bearing cap, 
and remove the cap-to-block side 
seals. 

Remove the main bearing inserts 
from the block and bearing caps. 
Install the main bearing caps in their 
original positions. 


. Remove the camshaft thrust plate 


and spacer. Carefully remove the 
camshaft by pulling it toward the 
front of the engine. Use caution to 
avoid damaging the journals and 
lobes. 


. Remove the camshaft rear bearing 


bore plug. Remove the camshaft 
bearings. 
For cleaning and inspection 


procedures, refer to Part 21-01. 
Assembly 


Many of the procedures given here 


are condensed from other sections of 
this Group. For more detailed steps, 
refer to the index at the beginning of this 
part or Part 21-01. These indexes will 
show the pages on which more detailed 
instructions can be found. 


If the cylinder block is to be 
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replaced, transfer the cylinder head 
dowels and cylinder block drain plugs to 
the new cylinder block. Also, omit steps 
1 thru 6 below, if a new cylinder block 
is used. 


Remove the glaze from the cylinder 
bores (Part 21-01). 

Invert the engine on the work stand. 
Position the new camshaft bearings 
at the bearing bores, and press them 
in place. Align the oil holes in the 
cylinder block when the bearings are 
installed. Be sure the camshaft front 
bearing is installed 0.005-0.020 inch 
below the front face of the cylinder 
block (Fig. 40). 

Clean out the camshaft rear bearing 
bore plug recess thoroughly. 

Coat the flange of a new plug with 
oil-resistant sealer and install it with 
the flange facing inward. 

Drive the plug in until it is flush or 
slightly below the casting surface. 
Oil the crankshaft journals and 
apply Lubriplate to all lobes, then 
carefully install the camshaft and 
thrust plate following the procedure 
under Camshaft Installation. 


Clean the rear journal oil seal groove 
and the mating surfaces of the block 
and rear main bearing cap. Dip the 
seal halves in clean engine oil. 
Carefully install the upper seal 
(cylinder block) into its groove with 
the undercut side of seal toward the 
FRONT of the engine (Fig. 32), and 
approximately 3/8 inch protrudes 
above the parting surface. 

If the crankshaft main bearing 
journals have been refinished to a 
definite undersize, install the correct 
undersize bearings. Be sure the 
bearing inserts and bearing bores are 
clean. Foreign material under the 
inserts will distort the bearing and 
cause a failure. 

Place the upper main bearing inserts 


in position in the bore with the tang 
fitting in the slot provided. 


10. 


11. 


12. 


18, 


14. 


Install the lower main bearing 
inserts in the bearing caps. 
Carefully lower the crankshaft into 
place. Be careful not to damage the 
bearing surfaces. 

Check the clearance of each main 
bearing, following the procedure 
under Main Bearing Replacement. 
After the bearings have been fitted, 
apply a light coat of engine oil to the 
journals and bearings. 

Be sure that the oil seal grooves in 
the rear main bearing cap are clean. 
Install the lower seal in the rear 
main bearing cap with the seal lip 
toward the FRONT of the engine 
(Fig. 32). Allow the seal to protrude 
approximately 3/8 inch above the 
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parting surface to mate with the 
upper seal when the cap is installed. 
Apply a thin coating of oil-resistant 
sealer to the rear of the top mating 
surface. Do not apply sealer to the 
area forward of the side seal groove. 
Install the rear main bearing cap and 
the remainder of the caps, except the 
thrust bearing cap (No. 3 bearing). 
Be sure that the main bearing caps 
are installed in their original 
locations. Torque the bearing cap 
bolts to specifications. 


. Dip the side seals in light SE engine 


oil, then immediately install them in 
the grooves. Do not use sealer on the 
side seals. The seals are designed to 
expand when dipped in oil. Using 
sealer may retard this expansion. It 
may be necessary to tap the seals 
into place for the last 1/2 inch of 
travel. Do not cut the seal projecting 
ends. 

Check the retainer side seals for 


leaks by squirting a few drops of oil into 
the parting lines between the rear main 
bearing cap and the cylinder block from 
the outside. Blow compressed air 
against the seals from the inside of the 
block. If air bubbles appear in the oil, it 
indicates possible oil leakage. This test 
should not be performed on newly 
installed seals until sufficient time has 
been allowed for the seals to expand into 
the seal grooves. 


16. 


20. 


21. 


22. 


23. 


24. 


Install the thrust bearing cap and 
check crankshaft end play by 
following the applicable steps under 
Crankshaft Installation. 


. Turn the engine on the work stand 


so that the front end is up. 


. Install the pistons and connecting 


rods, following the recommended 
procedure under Piston and 
Connecting Rod Installation. 


. Position the sprockets and timing 


chain on the camshaft and 
crankshaft (Fig. 22). Be sure the 
timing marks on the sprockets are 
positioned as shown in Fig. 21. 
Lubricate the timing chain and 
sprockets with engine oil. 

Install the fuel pump eccentric (Fig. 
23) and the camshaft sprocket cap 
screw. Torque the sprocket cap 
screw to specifications. Install the 
crankshaft front oil slinger. 

Clean the cylinder front cover and 
the cylinder block gasket surfaces. 
Install a new crankshaft front oil 
seal (Fig. 26). 

Coat the gasket surface of the block 
and cylinder front cover and the 
cover bolt threads with oil-resistant 
sealer. Position a new gasket on the 
block. 

Install the alignment pilot tool on 


25. 


26. 


27. 


28. 


34. 


35. 


36. 


ЗП: 


38. 


the cylinder front cover so that the 
keyway in the pilot aligns with the 
key in the crankshaft. Position the 
cover and pilot over the end of the 
crankshaft and against the block 
(Fig. 24). 

Position the engine front support 
bracket and alternator brackets on 
the cylinder front cover. Install the 
cylinder front cover bolts 
fingertight. Align the oil pan gasket 
surfaces on the cylinder block and 
front cover. While pushing in on the 
pilot tool, torque the cover bolts to 
specifications. Remove the pilot. 
Lubricate the crankshaft with a 
white lead and oil mixture and 
lubricate the oil seal rubbing surface 
with grease. 

Line up the damper keyway with the 
key on the crankshaft, and install the 
damper on the crankshaft (Fig. 25). 
Install the damper cap screw and 
washer, and torque the screw to 
specifications. 

Clean the water pump gasket 
surfaces and apply sealer. Position 
new gaskets on the pump and install 
the water pump and fan as an 
assembly. 


. On a high-mount fan, install the fan 


and hub after the water pump is 
installed. 


. On a low-mount fan, install it on the 


crankshaft damper. 


. Using a new gasket, install the fuel 


pump. Install the alternator and 
drive belts. 


. Turn the engine on the work stand 


so that the top of the engine is up. 


. Clean the cylinder head and block 


gasket surfaces. Guided by the word 
FRONT on the gasket install the 
head gasket over the cylinder head 
dowels. 

Place the cylinder head on the 
engine, and remove the holding 
fixtures. Oil the head bolt threads 
and install the bolts. 

The cylinder head bolt tightening 
procedure is performed in three 
progressive steps. Torque the bolts 
іп sequence (Fig. 15) to 
specifications. When the cylinder 
head bolts have been tightened by 
this procedure, it is not necessary to 
retorque the bolts after extended 
operation. 

Coat the mating surfaces of the 
exhaust manifolds with a light film 
of graphite grease. 

Position a new gasket over the 
muffler inlet pipe studs of the 
exhaust manifolds. 

Position the exhaust manifolds on 
the cylinder heads and install the 
retaining bolts and tab washers. 
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48. 


49. 


50. 
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Torque the retaining bolts to 
specifications, working from the 
center to the end. Lock the bolts by 
bending one tab of the washer over 
a flat on the bolt. 


. Install the spark plugs. 
.Use the hydraulic valve lifter 


leakdown tester (Part 21-01) to fill 
the lifters with test fluid. Coat the 
outside of each valve lifter with 
engine oil to provide initial 
lubrication. Place each lifter in the 
bore from which it was removed. 
Install the baffle plate in the valve 
push rod chamber. Position one side 
of the baffle plate and press the other 
side into place. 


. Clean the mating surfaces of the 


intake manifold, cylinder heads and 
cylinder block. 

Coat the cylinder block seal surfaces 
with quick setting contact adhesive. 


. Position new seals on the cylinder 


block and new gaskets on the 
cylinder heads. Position the gasket 
slots in the end tabs over the ribs on 
the seals. Be sure the holes in the 
gaskets are aligned with the holes in 
the cylinder heads. The correct 
installation of the gaskets and seals 
is shown in Fig. 13. Follow the 
procedure as described under Intake 
Manifold Installation. 

Install the eye bolts in the intake 
manifold and attach the engine 
lifting sling and carefully lower the 
intake manifold on the engine (Fig. 
12). 

Position the intake manifold by 
temporarily inserting the distributor 
in place. After the intake manifold is 
in place, run a finger around the seal 
area to make sure the seals are in 
place. If the seals are not in place, 
remove the intake manifold and 
position the seals. 

Install the water pump by-pass hose 
on the intake manifold and on the 
water pump. 

Be sure the holes in the manifold 
gaskets and manifold are in 
alignment. Install the manifold 
attaching bolts and torque them to 
specifications, in sequence as shown 
in Fig. 14. 

Remove the distributor and the 
engine lifting sling and eye bolts. 
Refer to Valve Rocker Arm Shaft 
Assembly Installation and install the 
valve rocker arm shaft assemblies. 


. Rotate the crankshaft damper until 


the No. 1 piston is on TDC at the 
end of the compression stroke, then 
position the distributor in the block 
with the rotor at the No. 1 firing 
position and the points open. Install 
the hold-down clamp 
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54. 


35. 


56. 


57. 


58. 


59. 


60. 


61. 


. Install the distributor cap. Install 


the valve rocker arm covers. 


.Install the crankcase ventilation 


regulator valve in the valve rocker 
arm cover or oil fill cap and connect 
the hose. 

Connect the spark plug wires. 
Connect the carburetor fuel inlet 
line and the distributor vacuum line 
at the carburetor. 

Invert the engine on the work stand. 
Position the oil pump drive shaft 
into the distributor socket. With the 
shaft firmly seated in the distributor 
socket, the stop on the shaft should 
touch the roof of the crankcase. 
Remove the shaft and position the 
stop as necessary. 

With the stop properly positioned, 
Insert the oil pump drive shaft into 
the oil pump. 

Prime the oil pump by filling the 
inlet port with the engine oil. Rotate 
the pump shaft to distribute the oil 
within the pump body. 

Position a new gasket on the pump 
housing and install the pump and 
shaft as an assembly. Do not attempt 
to force the pump into position if it 
will not seal readily. The drive shaft 
hex may be misaligned with the 
distributor shaft. To align, rotate 
the intermediate shaft into a new 
position. 


Position à new gasket on the oil pan 
and place the oil pan assembly on 
the block. Install the attaching 
screws and torque them from the 
center outward to specifications. 
Install the engine rear cover plate. 
Position the flywheel on the 
crankshaft and install the attaching 
bolts. Torque the bolts alternately to 
specifications. 


Clean the oil filter adapter gasket 


ROCKER ARM 


COTTER PIN 
72053-5 


SUPPORT 
6531 


63. 


surfaces. Apply sealer to а new 
adapter gasket, and install the 
adapter assembly and gasket. 


. Clean the adapter filter recess. Place 


the filter in position and install it on 
the adapter. Tighten the center bolt 
to specification. On 330 MD engines 
Install the spin-on filter by hand 
tightening until the gasket contacts 
the adapter face. Then advance it 
1/2 turn. 

Install the engine in the vehicle. 
Install the air cleaner and operate 
the engine and check for oil and 
coolant leaks. Check the ignition 
timing. Connect the distributor 
vacuum line to the distributor. 
Adjust the engine idle speed and idle 
fuel mixture. 


VALVE ROCKER ARM 


The valve rocker arm shaft assembly 


is shown in Fig. 44. 


Disassembly 


I. 


Remove the cotter pins from each 
end of the valve rocker arm shaft. 
Remove the flat washer and spring 
washer from each end of the shaft. 
Slide the rocker arms, spring and 
supports off the shaft. Be sure to 
identify all the parts. 

If it is necessary to remove the plugs 
from each end of the shaft, drill or 
pierce one plug. Insert a steel rod 
through the drilled plug and knock 
out the plug on the opposite end. 
Working from the open end, knock 
out the remaining plug. 

Refer to Part 21-01 for the cleaning, 


inspection and repair procedures. 
Assembly 


L 


FIG. 44 Valve Rocker Arm Shaft Assembly 


Oil all the moving parts with engine 
oil. Apply Lubriplate to the pad of 
the valve rocker arms. 


If the plugs were removed from the 
ends of the shaft, use a blunt tool or 
large diameter pin punch and install 
a plug, cup side out, in each end of 
the rocker arm shaft. 

Install the rocker arms, supports, 
and springs in the order shown in 
Fig. 44. Be sure the oil holes in the 
shaft are facing downward. When 
properly assembled, the 
identification notch (Fig. 11) on the 
end of the shaft must be downward 
and toward the front on the right 
bank and toward the rear on the left 
bank. Complete the assembly by 
installing the remaining flat washers 
and the spring washer, then install 
the cotter pin. 


CYLINDER HEADS 


Disassembly 


Clean the carbon out of the cylinder 
head combustion chambers before 
removing the valves. 

Compress the valve spring (Fig. 45). 
Remove the spring retainer locks 
and release the spring. 

Remove the sleeve, spring retainer, 
spring, stem oil seal and valve. 
Discard the valve stem seals. 
Identify all valve parts. 

Refer to Part 21-01 for the cleaning 


and inspection procedures. 


Cylinder head repair procedures and 


checks such as valve and valve seat 
refacing, cylinder head flatness checks, 
etc., are covered in Part 21-01. 
Assembly 


]; 


Oil each stem апа install each valve 
in the port from which it was 
removed or to which it was fitted. 
Install a new oil seal on the valve 
stem (Figs. 46 and 47). 

Do not install the O-ring type seal 
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оп the exhaust valve (Fig. 47) at this 

time. 

2. Install the valve spring over the 
valve. 

LD engines use a damper spring in 
conjunction with the valve spring (Fig. 
47). Use a positive rotating spring 
retainer on the exhaust valves of all MD 
and HD engines (Fig. 46). 

3. Compress the spring (Fig. 45). If 
working on a MD or HD engine, 
apply SE engine oil to the O-ring 
type seal, then install it on the 
exhaust valve. Install the retainer 
locks. | 

4. Measure the assembled height of the 
valve spring from the surface of the 
cylinder head spring pad to the 
underside of the spring retainer with 
dividers (Fig. 48). Check the 
dividers against a scale. If the 
assembled height is greater than 
specifications, install the necessary 
0.030-inch thick spacer(s) between 
the cylinder head spring pad and the 
valve spring to bring the assembled 
height to the recommended height. 

Do not install spacers unless 
necessary. Use of spacers in excess of 
recommendations will result in 
overstressing the vavle springs and 
overloading the camshaft lobes which 
could lead to spring breakage and worn 
camshaft lobes. 


VALVE LIFTER 


А typical hydraulic valve lifter 
assembly is shown in Fig. 49. 

Each valve lifter is a matched 
assembly. If the parts of one lifter are 
intermixed with those of another 
improper valve operation may result. 
Disassemble and assemble each lifter 
separately. Keep the lifter assemblies in 
proper sequence so that they can be 
installed in their original bores. 
Disassembly 
1. Grasp the lock ring with needle nose 

pliers to release it from the groove. It 

may be necessary to depress the 
plunger to fully release the lock ring. 

2. Remove the push rod cup, plunger 
(Fig. 50), and spring. 

3. Invert the plunger assembly and 
remove the disc valve retainer by 
carefully prying up on it with a 
screwdriver. Remove the disc valve 
and spring. 

Refer to Part 21-01 for the cleaning, 
inspection and test procedures. 
Assembly 
1. Place the plunger upside down on a 

clean work bench. 

2. Place the disc valve in position over 
the oil hole on the bottom of the 
plunger. Set the disc valve spring on 
top of the disc. 


330,360,361,390 AND 391 CID V-8 ENGINES 


Valve Spring 
Compressor ~a 


LOCKS 


A2069-B 


FIG. 45 Compressing Valve Spring 
— On Bench 


x 


e 3 
C Locks 7 SLEEVE 
6518 e 


POSITIVE < Өн 


dm G TURNING 
В SPRING © SPRING 
| RETAINER |2 RETAINER 
e 6914 NA 6514 
==. и л £ 


= SPRINGS 2 


OIL SEAL OIL SEAL 


On 
Tare VALVE INTAKE VALVE 
6571 6571 


ІМТАКЕ 
VALVE 
EXHAUST 6507 
VALVE 
6505 


A 3098-А 


FIG. 46 Valve Assemblies — MD 
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3. Position the disc valve retainer over 
the disc and spring, and push the 
retainer down into place on the 
plunger. 

4. Place the plunger spring, and then 
the plunger (open end up) into the 
lifter body. 

5. Place the push rod seat in the 
plunger. 

6. Push the plunger and push rod cup 
into the body and install the lock 
ring (Fig. 51). Release the plunger, 
then depress it again to fully seat the 
lock ring. 
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OIL PUMP 


A typical oil pump assembly is 
shown in Fig. 52. 


Disassembly 

1. Remove the oil inlet tube from the 
oil pump and remove the gasket. 

2. Remove the cover attaching bolts 
then remove the cover. Remove the 
inner rotor and shaft assembly and 
the outer race. 

3. Drill a small hole in the relief valve 
plug, then insert a self-threading 
sheet metal screw of the proper 
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diameter into the oil pressure relief 

valve chamber plug and pull the 

plug out of the chamber. Remove 

the spring and plunger. 

Refer to Part 21-01 for the cleaning 
and inspection procedures. 

Assembly 

1. Oil all parts thoroughly. 

2. Install the oil pressure relief valve 
plunger, spring and a new plug. 

3. Install the outer race, and the inner 
rotor and shaft assembly. Be sure 
the dimple (identification mark) on 
the outer race is facing outward and 
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on the same side as identification 
mark on the rotor. The inner rotor 
and shaft and the outer race are 
serviced as an assembly. One part 
should not be replaced without 
replacing the other. Install the 
cover. Torque the cover attaching 
bolts to specifications. 

4. Position a new gasket and the oil 
inlet tube on the oil pump and install 
the attaching bolts. 
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PISTON AND CONNECTING ROD 
ASSEMBLY 


The piston, connecting rod and 
related parts are shown in Fig. 53. 
Disassembly 


1. Mark the pistons and pins to assure 
assembly with the same rod and 
installation in the same cylinder 
from which they were removed. 


2. Remove the piston rings. Remove 


the piston pin retainers. Drive the 
pin out of the piston and connecting 
rod (Fig. 54). Discard the retainers. 
Refer to Part 21-01 for the cleaning, 
inspection and repair procedures. 

Assembly 

1. Lubricate all parts with light engine 
oil. Position the connecting rod in 
the piston and push the pin into 
place. Assemble the piston and 
connecting rod as shown in Fig. 55. 

2. Insert new piston pin retainers into 
the piston. Follow the instructions 
contained on the piston ring package 
and install the piston rings. Be sure 
the piston ring gaps are properly 
spaced (Figs. 34 or 35). 

3. Check the ring side clearance of the 
compression rings with a feeler 
gauge (refer to Part 21-01). 

4. Be sure the bearing inserts and the 
bearing bore in the connecting rod 
and cap are clean. Foreign material 
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FIG. 53 Piston, Connecting Rod and Related Parts 
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under the inserts will distort the 
bearing and cause a failure. Install 
the bearing inserts in the connecting 
rod and cap with the tangs fitting in 
the slots provided. 


CYLINDER ASSEMBLY 


Disassembly 

Follow steps | thru 11, 13 thru 20, 
and 24 thru 26 under Engine 
Disassembly. Remove the cylinder head 
dowels from the cylinder block. Remove 
the cylinder block drain plugs and 
remove the cylinder assembly from the 
workstand. 

Clean the gasket and seal surfaces of 
all parts and assemblies (refer to Part 
21-01). 

Assembly 

Install the replacement cylinder 
block assembly on a workstand. Install 
the cylinder block drain plugs and 
cylinder head dowels. Transfer all parts 
removed from the old cylinder assembly 
to the new cylinder assembly and check 
all assembly clearances and correct as 
required, following the procedures in 
steps 22 thru 39 and 41 thru 63 under 
Engine Assembly. 
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CYLINDER BLOCK 


Before replacing a cylinder block, 
determine if it is repairable, and make 
the necessary repairs by following the 
procedures in Part 21-01. 

Disassembly 

Follow steps 1 thru 34 under Engine 
Disassembly. Remove the cylinder head 
dowels and cylinder block drain plugs. 
Remove the intake and exhaust 
manifolds and cylinder head as an 
assembly. Remove the cylinder block 
from the workstand. 

Clean the gasket and seal surfaces of 
all parts and assemblies (Part 21-01). 


Assembly 

Install the replacement cylinder 
block on a workstand. Install the 
cylinder block drain plugs and cylinder 
head dowels. Transfer all parts removed 
from the old cylinder block to the new 
cylinder block and check all assembly 
clearances and correct as required, 
following steps 7 thru 62 under Engine 
Assembly. Install the manifolds and 
cylinder head as an assembly. 
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| Engine Governed Speed (RPM) 
Bore | Oil 
Engine Compression And Compression Pressure Firing 
Ratio Stroke Pressure 2000 rpm Order Manual Trans. Automatic Trans. 
Full Load No Load Full Load No Load 
330 MD V-8 (2V) When checking 35-60 3600 3900 3600 3900 
Ф | 387х 3,50 | compression, take + 
330 HD V-8 (2V) | | the highest com- 3575 | 3600 3800 3600 3800 
360 V-8 (2V) | [O] pression reading 35-60 - - - = 
4.05 x 3.50 | and compare it — 1-5-4-2 
361 V-8 (2V) Ф | to the lowest 35-75 6-3-7-8 | 3600 3800 3600 3800 
| reading. The low | 
| 390 V-8 (2V) Ө) 4.05 х 3.78 | est reading must 35-60 B - - - 
| | bewithin75%of | | - 
391 v-8 (4V) | Ф | 405x378 | the highest | 35-75 3600 3800 3600 3800 
(D Not available 
CYLINDER HEAD - 
| [ Combustion | Valve Guide Valve 1] Valve бегі 
Chamber Bore Dia.— Valve Seat Valve Seat Valve Insert Bore Gasket 
Volume— Standard Width Seat Runout Arrangement Diameter— Surface 
cc Int. and Exh, Angle | (Махітит) Front to Rear Standard @ Flatness © 
68.1-71.1 | Int. 0.060-0.080 | 0.003 
| Exh. 0.070-0.090 | Inch in 
0.3728-0.3738 Int any 6 
| 330 MD | Int. 0.070-0.090 and Е-1-Е-1-1- Exh. 1.626-1.627 ©] Inches 
V-8 Exh. 0.090-0.110 Exh 0.002 Е-Е Int. 1.812-1.813 © Joran 
| 78.5-81.5 1 1 overall 
330 HD Int. 0.070-0 090 45* of 0.006 
361,381 | Qo Exh. 0.095-0.110 
© Intake 0.3728—0.3738, Exhaust 0.4368—0.4378 © 361 and 391 V-8, 330 HD ] 
© Valve seat insert to bore interference fit-standard (intake and exhaust 0.003—0.004). The valve seat insert diameter—standard minimum and © 361—391 
tandard maximum is 0,003 larger than the insert bore diameter 
| © Head gasket surface finish RMS 60-150 а 
VALVE ROCKER ARMS, ROCKER ARM SHAFT, PUSHR0DS AND ТАРРЕТ5 
Rocker Arm | [ Rocker! Valve Push| - Valve Tappet or Lifter | Collapsed 
Rocker Arm To Rocker Rocker Arm Arm Вой Tappet Gap | 
Engine Shaft Shaft Bore Lift (Maximum Standard Clearance Hydraulic Lifter Allow- De- 
0.D. Clearance Diameter Ratio | Runout) | Diameter, To Bore б) |  Leakdown Rate able _ гей 
Е m I | | 10-50Seconds | 0.119: 0.119- 
360,390 0.0020-0.0050 © 0.8425-0 8440 igi 0.8740- |0.0005- Maximum-Measured 0.219 0.169 
0.839-0.840 | | 0.8745 [0.0020 at 1/16 inch М 
330,361,391 | 0.0020-0.0050 €) | 0.8425-0.8440 0.015 plunger travel 0.080- 0,100- 
| | 0.180 0.150 
© Wear limit — 0.0065 © Wear limit — 0.005 š Е = 
VALVE SPRINGS _ А ——— _ 
| Valve Spring Pressure 
Lbs @ Specified Length Valve Spring Valve Spring Valve Spring 
Engine = Free Length Assembled Height Out of Square 
— | Pressure Wear Limit (Approx) (Pad to Retainer) (Max) 
330, MD 94.104 @ 1 820 85 @ 1 820 2.20 1-13/16- 1-27/32 
180-198 @ 1.420 152 @ 1420 | 
= 30 HO, 361,291 76-84 — 1670 69 @ 1670 2.00 | 1-21/32—1-11/16 5/64 ( 078) 
360-390 F-100 Exh. Only 175-194 & 1.240 163 & 1 240 
| 36039) F-100 Int. Only | 05.95 @ 1820 |. 1181820 А 422 1-13/16—1 27/32 
F-250-350 Int. and Exh 2310 138 _ 202 186] Е a Е 
VALVES 
TL | WC — | = == 
Valve Stem to Valve Guide Clearance | Valve Head Diameter Valve Valve Басе 
Engine — — I T Face Runout 
Intake (D. _ Exhaust. (D Intake | Exhaust Angle (Maximum) 
чс "mp | 0.0020-0.0037 1.745-1 760 1500-1515 
= НО] 10010.0027 0.0020-0.004 | 44 0.002 
[rm 360,381] 1 0.0015-0.0032 ` 2.022-2.040 1.551- 1.566 
E ШЖ О call __[ 0002000004 | 1745-1760 71500:1.510 : 
Lo Wear limit 0.0055 m ust А = _ 
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VALVES (Continued) 


VALVE STEM DIAMETER ` s P I 
| ENGINE Standard 0.003 Oversize | 0.015 Oversize | = 0.030 Oversize 
Intake — || Exhaust Intake Exhaust Intake | Exhaust E Intake | Exhaust 
.330MD | 0.3701-0.3708 | 0.3731-0.3738 | 0.3851-0.3858 (.4001-0,4008 | 
| 330 HD ТҮРЕ x | ёз Ме) 
| .. 361391 | 03711-03718 0.4338-0.4348 0.3741-0.3748 0.4368-0.4378 0,3861-0.3868 | 0.4488-0,4498 | 0,4011-0,4018 0.4638-0.4648 
| 360,390 _ Е К __03706-0.3713 | | 0373603743 | | 03856-03863 | ad [ 1,4006-0,4013 | 
CAMSHAFT ` 
| ] Е i š a Ж Camshaft — | 
Journal to | 
| Lobe Lit © Theoretical Valve Lift Camshaft Bearing 
ENGINE e = < = = L --- _ Ў . Clearance Œ | 
Intake | | А Exhaust Intake Exhaust 22 EndPlay | . Wear Limit == 
0.2446 0.233 0.423 0.403 0.001—0.007 0.009 0.001—0.003 
| 360,390 | 02470 | 0.2490 0427 0.430 
361,391 — 0.2446 | ШЕШЕНГЕ i 0.423 |. 0.403 | 
© Maximum allowable lobe lift loss (All Engines) 0.005 © Wear Limit — 0.006 Ss = = = == | EIE | 
CAMSHAFT (Continued) 
| Engine E | Е Т Engine % ] 
| Item Bearing 360,390 |... 330,361,391 | Item Ë Bearing 360,390 330,361,391 
Camshaft (No. 1) | Camshaft | (No. 1) j = 
Journal Diameter (No.2) Bearings Inside SC) 
Standard © (No. 3) 2.1238-2.1248 | 2.1238-2.1248 Diameter (No. 3) 2.1258-2.1268 2.1258-2.1268 
(No. 4) (No. 4) 
| (No. 5) (No. 5) 
| Camshaft Bearing: = = x = | 7 E > 3 E 
Location @ | (No. 1) 0.005.0.020 00050020 | 
© Camshaft Journal maximum runout @ Distance in inches that the front edge of the bearing 15 
All engines — 0.005 installed towards the rear from the front face of the | 
| Camshaft journal maximum out-of-round — 0.0005 cylinder block 
CAMSHAFT DRIVE MECHANISM APPROXIMATE OIL PAN CAPACITIES @ DET 
[ £ Í ENGINE | 
Timing Chain ЕЕ Е Im üu E 
Deflection | 
Engine (Maximum) 330,361 and 391 V-8 360,390 у-8 
| 
330 | 0.680 U.S. Measure 8.00 500 | 
360,390 ü < 0.500 | Imperial Measure 6.75 | 425 | 
361,391 0.680 © Add one quart extra when changing oil filter = an | 
CYLINDER BLOCK 
Cylinder Bore Tappet Bore Main’ Bearing Distributor Head Gasket Crankshaft to Rear 
Engins Diameter Ф Diameter Bore Diameter Shaft Bearing Surface Facit Blünk 
Bore Diameter Flatness Q) Runout TIR Max 
acl m 3.8750-3.8786 0.5155-0.5165 - DE š 
eon HB i 0,8752-0,8767 2.9417-2.9425 aa na. 0.005 
360, 390 : à : ; 0.4525-0.4535 Inches or 0.006 š 
361, 391 dead is 0.5155-0.5165 inch overall 
(D Maximum out-of-round 0.001 Wear Limit 0.010 
Wear Limit 0.005 Cylinder bore surface finish ВМ5 15-35 
Maximum taper 0.001 @ Head gasket surface finish RMS 60-150 
. . CRANKSHAFT AND FLYWHEEL Е == Р i 
| | Main Bearing | Thrust | Main and Main 
| Main Bearing Main Bearing Journal Main Bearing Bearing Rod Bearing Bearing Journa 
| Engine Journal | Journal Runout- Thrust Face | Journal | Journal Journal Finish Thrust Face 
Diameter © Maximum © .. Runout Max. Taper Length RMS Мах Finish RMS 
330M0 — š s | 0.002 Т 00003. | loo Erent.— TU Bear 
2 7484.2 7492 | 0001 Per Inch 1.124- 1.126 | 12 35 Front — 25 Rear 
| — 25347927487 | | == E 
Е 222 | | ccm — ДЕ 
© Maximum Out-of-round 0.0004 @ Wear limit 0.005 a Е 
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CRANKSHAFT AND FLYWHEEL (Continued 
ЕТ 3 [ Elm Г ©, FLYWHEEL 0.0. 
Connecting Вой Connecting Вой Crankshaft Flywheel RUNOUT 
Journal Bearing Journal Free End Clutch Face Standard ~ Automatic 
Diameter © Max, Taper Play Runout o Trans. . Trans. 
b 0.0004 Per Inch 0.030 0.075 
| — 2438024388 0.0003 Per Inch | 0.030 0.075 | 
ТР СОО) D004.0.010 G) 0.010 (ome 2s zx 
ДЫ] mj 2.4377-2,4385 0.0004 Per Inch — | = 0,030 P 0.075 
L. © Maximum био! round 330 HD, 361 and 391 0.0005 © Wear limit 0.014 A E 
CRANKSHAFT BEARINGS 
CONNECTING ROD BEARINGS = MAIN BEARINGS Eu = 
Engine 2 То Crankshaft Clearance | Wall Thickness | — 2 To Crankshaft Clearance Wall Thickness — 
г ~ Desired | | Allowable Standard © Desired | = Allowable | -Standard © 
330 0.0008-0.0015 0.0008-0.0025 — | 7 0.001-0.0015 _ 0.001-0.0029 | 0.0954-0.0957 
360,390 | 0.0008-0.0015 0.0008-0.0025 | 0.0005-0.0015 | 0.0005-0.0025 | 
361 I | | _ 0075500760 
(ЕЕЕ = ___0001-00015 | 0.001-0.0029 1 0.001-0.0015 | 0.001-0.0029 . 0.0955-0.0960 | 
© 0.002 U.S. thickness, Add 0.0010 to standard thicknes 


CONNECTING ROD 


| CONNECTING ROD | | 
Piston Pin Connecting Rod Connecting Rod ALIGNMENT MAX. CONNECTING ROD ASSEMBLY 
Engine Bore or Bushing Bearing Bore Length TOT. DIFFERENCE © (ASSEMBLED TO CRANKSHAFT) 
LDO — | Diameter © Center to Center Twist .. Bend Side Clearance | Wear Limit — | 
330, 360 | 6.5380-6 5420 0.012 0.004 0.010-0.020 | 0.030 | 
361, 390, 391 0.9752-0.9755 2.5907-2.5915 6.4860-6.4900 0.008-0.025 
| = (3608390) | | 
© Piston pin bushing or bore (2) Connecting rod bearing bore maximum out-of-round and | 
Maximum out-of-round taper (All Engines) 0.0004 
360,390 0.0003 @ Pin bushing and crankshaft bearing bore must be parallel | 
330,381,391 0.0003 and In the вате vertical plane within the specilied | 
Maximum taper total difference at ends of 8-inch long bar measured 
330 MD 0.0004 4 inches on each side of rod 
330 HD, 360, 361, 390, 391 0 0003 
PISTON -— -==88 сег = 
Diameter © Piston To Ring Groove Width 
Engine | E E Cylinder Bore Piston Pin | Compression 
Coded Red Coded Blue 0.003 Oversize Clearance (2) Bore Diameter Top Inter med. Bottom _ Oil 
| | | 
| 8754 | 0002500033 | 09754-09750 |0.0805-0.0815 | 0.097-0.098 0.188-0.189 
754 0.0025-0.0033 | 0.9754-0.9757 | » 
514 | 00015-00023 | 0.9752-0.9755 0.0801 0.0960 0.188- 
s: | lh | oon | 0.0970 — 0.190 
HD 4 0474-4.0480 1.0486-4.0492 4.0498-4.0504 0.0025-0.0033 | 0.9754-0.9757 0.097- | 0.081 0.0 0.189- 
ECCE | y> | E Ё 0098 | 0082 — | 0082 1 019 
sured 90° to pin centerline and at pin centerline height 
Part 21-01 for the proper procedures for measuring piston to bore clearance E —À 
PISTON RINGS B = — TER = _ E — 
RING WIDTH SIDE CLEARANCE | ` RING GAP 
Engine Compression Ring Oil (ЕСЕТ Compression Ring | 0и | Compression Ring Oil 
Тор | Bottom Rig | Тор | Bottom - | Ring | Top Bottom | Ring 
330MD | 0.078- 0.0930-0.0940 0.0024-0.0040 0.003 0.005 Snug | | 0015- | 
330 HD 0.077 G) | @ 00100015 0,010-0,015 | 0055 | 
[ . 350390 | 0077400781 | 0.0770-0.0780 0.002-0004 | 00020-00040 | Snug | 0.015-0.023 (.010-0,020 0.015-0,055 
| ЕКЕН! 0) ° еже ремет | | 
1728717391 0.0930 5 0.185! 0 0036 0.015 0.010-0,020 0.015-0.025 
000 oos | 0 ША 078 | 0.1866 | 0.0035-0.0050 | 0 0035-0. 0050 0.0046 | 0.023 | | 
C) Wear Limit 0.002 Max. Increase in Total Clearance © Intermediate ring gap 361,391... ..0.010.0.020 | 
(2) Wear Limit 0.007 © Intermediate ring side clearance 361,391...... 0.0035-0.0050 
© Intermediate ring width 361-391 0.077-0.078 
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PISTON PIN 


Engine 


DIAMETER 


To Piston 


Length 


Standard 


0.001 Oversize 


0.002 Oversize 


Clearance 


To Connecting Rod 
Bushing Clearance 


330, 361, 391 


360, 390 


3.150-3.170 


09750-09753 


0.9760—0 9763 


09770-0 9773 


(0 0003-0 0005 
= 


t 0001—0 0003 


0.0001-0 0003 


OIL PUMP Е 
Relief Valve | Drive Shaft Relief Rotor Assembly Outer Race 
Engine Spring Tension—Ibs To Housing Valve End Clearance— To Housing 
Specified Length Bearing Clearance Clearance (Pump Assembled) (Radial Clearance) 
330MD — — ningerseg | = 4 4 
330 HD 111-118 @ 1 560 | 0 0015-0 0029 0 0015-0 0029 0 001 0 004 0.001 0.013 
360, 390 8.7-95@ 1.560 
— - — + 
361, 391 11-1186 1 560 =) 
1. TORQUE LIMITS 
NOTE All values given are in Ft-Lbs unless otherwise stated. Oil threads with lightweight engine oi unless the threads require oi resistant or viater restant sealer 
Item _ _| Engines Applicable Torque Пет | = Engines Applicable {| Torque 
Cylinder Head Bolts 330,360,361,390,391 mo Dil Pan to T 360,290 810 
ері. = Cylinder Block 
Cylinder Head Bolts 330,360,361,390,391 80 330,361,391 3 4-7 
Step 2 Oil Pan Е All Engine 1525 
Cylinder Head Bolts j30360,361,380,33] Í 8090 | Drain Plug 
Step 3 Intake Manifold to | 330,360,361,280,231 | 40-45 
Main Bearing — 330.360.361,390.391 Т 95-105 Cylinder Head 
Cap Bolts Flywheel to All Engine E БЫ ТІ 7 
Exhaust Manifold to 330,361,39 18-24 Crankshaft 
Cylinder Head Nes | L ight Truck 2 
i 360,390 — zz B 2 18 | | Exhaust Manifold to [ 
Oil Pump to 330,360,361,390,391 17-27 Muffler Inlet Pipe Medium and Hee; 25.20 
\ylinder Black Duty Trucks 
| OlPump — 330,361,391 914 Oi Filter Adapter to —— | 330,360,361,390,351 14-19 
Cover Plate Cylinder Block | 
| Oil Filter Е | 330Н0, 361,391 20225 Valve Rocker | 330.60361,390.331 47 
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DESCRIPTION 


ENGINE 


The differences between the engine 
models and the vehicle model 
applications are listed in Fig. 1. The 401, 
477 and 534 SD (Super Duty) V-8 


engines (Figs. 2 and 3) have the same 
basic design. 
The engines are equipped with а 
positive crankcase ventilation system. 
On a closed-type crankcase 
ventilation system, the oil filler caps are 
sealed and connected to the air cleaner 


(L-LT-C-and CT-Series) (Fig. 4). Thus, 
the crankcase receives air from the air 
cleaner. If the system becomes 
restricted, a backflow condition will 
occur, thereby venting the crankcase 
gases into the air cleaner. 


кыс з= 
Rating Piston Í ] o] 
Plate Displacement Bore Stroke Compression Vehicle Model 
Identification Engines (Cu. In.) (Inches) (Inches) Ratio Carburetor Governor Distributor Application 
L-900,LN-900,C-900 71 
H 401 SD V-8 401 4125 375 751 4-V Mechanical- ‘Centrifugal LT-900,LNT-900,CT-900, 
Centrifuga and Vacuum | LTS-900 
LS00INSUDCS00 — | 
K 477 SD V-8 477 4.500 3375 751 4-у Mechanical- Centrifugal LT-900,LNT-900,CT-900, 
Centrifuga and Vacuum LTS-900 
L-900,LN-900,C-900 
L 534 SD V-8 534 4 500 4.20 75821 4-V Mechanical- Centrifugal LT-900,LNT-900,CT-900, 
Centrifuga | and Vacuum LTS-900 
CA 1086-8 
FIG. 1 Engine Applications 


A3023- B 


FIG. 2 SD V-8 Engine— Typical 
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A3076- B 


OIL FILLER CAP—6766 A3051-A 


FIG. 4 Crankcase Ventilation System—L-, LT-, C-and CT-Series—Typical 
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ADJUSTMENTS 


VALVE CLEARANCE 


It is important that the valve lash be 
held to the correct specifications. If the 
lash is set too close, the valve will open 
too early and close too late, resulting in 
rough engme idle. Burning and warping 
of the valves will occur also because the 
valves cannot make firm contact with 
the seats long enough to cool properly 
If the lash is excessive, it will cause the 
valve to open too late and close too 
early, causing valve bounce. In addition, 
damage to the camshaft lobe is likely 
because the tappet foot will not follow 
the pattern of the camshaft lobe, causing 
a shock contact between these two parts. 


PRELIMINARY (COLD) ADJUSTMENT 


If some component of the valve train 
has been replaced; i.e., rocker arm, push 
rod, camshaft, etc., it will be necessary 
to make a preliminary (cold) valve lash 
adjustment before starting the engine. If 
the valve lash adjustment is made for an 
engine tune-up, follow the final (hot) 
adjustment procedure. 

On V-8 engines, the cylinders are 
numbered from front to rear: right bank, 
1-2-3-4-; left bank, 5-6-7-8. On the 401, 
477 and 534 V-8 engines, the valves are 
arranged from front to rear on both 
banks, Е-І-Е-І-І-Е-І-Е. 

1. Install an auxiliary starter switch. 
Crank the engine with the ignition 
switch OFF. 

2. Onthe 401-477 and 534 V-8 engines, 
make three chalk marks on the 
crankshaft damper (Fig. 5). Space 
the marks approximately 90 degrees 
apart so that with the timing marks 
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the damper is divided into four equal 
parts (90 degrees represents 1/4 of 
the distance around the damper 
circumference). Set the intake and 
exhaust valve lash (Fig. 6) to 
specifications with a step-type feeler 
gauge (go and no go). 


Rotate the crankshaft until No. 1 
piston is near TDC at the end of the 
compression stroke. Loosen the lock nut 
and turn the adjusting screw to adjust 
the following valves, and tighten the 
lock nut to specifications: 

No. 1 Exhaust No. 1 Intake 

No. 4 Exhaust No. 2 Intake 

No. 5 Exhaust No. 7 Intake 

Rotate the crankshaft 180 degrees or 
1/2 turn in the direction shown in Fig. 
5 (this puts No. 4 piston on TDC). 
Adjust the following valves: 

No. 6 Exhaust No. 4 Intake 

No. 8 Exhaust No. 5 Intake 

Rotate the crankshaft another 3/4 
turn in the same direction (this puts No. 
3 piston on TDC). Adjust the following 
valves: 

No. 2 Exhaust No. 3 Intake 

No. 3 Exhaust No. 6 Intake 

No. 7 Exhaust No. 8 Intake 


FINAL (HOT) ADJUSTMENT 


l. Be sure the engine is at normal 
operating temperature before 
attempting to set the valve lash. 

2. With the engine idling, set the valve 
lash (Fig. 6) using a step-type feeler 
gauge only (go and no go). The final 
(hot) intake and exhaust valve lash 
settings are listed in the 
specifications. 
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STEP 1-5ЕТ NO. 1 PISTON ON T.D.C. AT END OF 
COMPRESSION STROKE—ADJUST NO. 1, 

4, 5, EXHAUST & NO. 1, 8, 7, INTAKE 
x 2 


5ТЕР 2-ADJUST МО 
& 5 INTAKE 
STEP 3-ADJUST NO. 8, 3, 7 EXHAUST AND 
NO. 3, 6, 2 INTAKE A3007-A 


FIG. 5 Preliminary (Cold) Valve 
Clearance Adjustment 


6 & 2 EXHAUST AND NO. 4 


Step Type 
Feeler Gauge 


in CUN A1002-A 


FIG. 6 Final (Hot) Valve Clearance 
Adjustment 


REMOVAL AND INSTALLATION 


When installing nuts or bolts that 
must be torqued (refer to the end of this 
Part for torque specifications), oil the 
threads with light weight engine oil. Do 
not oil threads that require oil-resistant 
or water-resistant sealer.Lubricate all 
bearing and/or mating surfaces with 
engine oil. 


ENGINE 


The engine removal and installation 
procedures are for the engine only 
without the transmission attached. 


L, LT AND LTS-SERIES 


Removal 


1. Support the hood and fenders іп a 
vertical position. 

2. Drain the cooling system and the 
crankcase. 

3. Disconnect the battery ground 
strap. Disconnect the crankcase 
ventilation system hose. Remove the 
carburetor air cleaner. 

4. Remove the fan, radiator shutter, 
and the fan shroud. 

Disconnect the vacuum assist brake 


line at the intake manifold. 


On a vehicle with power steering, 
disconnect the power steering return 
line and the pump pressure line at the 
bracket on the frame left side member. 
Drain the oil into a suitable container. 
Disconnect the power steering return 
line at the pump steering return line at 
the pump reservoir and the pressure line 
at the pump housing. 

On a vehicle with an air compressor, 
loosen the outlet line at the air 
compressor and allow the air to escape, 
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then disconnect the line. Disconnect the 

air compressor governor line at the air 

compressor. 

5. Disconnect the heater hose at the 
water pump and at the intake 
manifold. 

6. Disconnect the wires at the coil, and 
the oil pressure and temperature 
sending unit wires at the sending 
units. Remove the wiring harness 
from the clip at the coil and on the 
intake manifold, then position the 
wiring harness on the dash panel. 

7. Disconnect the choke cable at the 
carburetor and position it on the 
dash panel. 

8. Disconnect the oil pressure safety 
switch wires at the switch. 

9. Disconnect the fuel filter inlet line at 
the flexible hose and remove the 
retaining clamp at the intake 
manifold. 

10. Disconnect the tachometer drive 

cable at the governor. 

. Remove the accelerator retracting 
spring, and remove the accelerator 
linkage retaining clip at the 
carburetor. 

12. Remove the hand throttle cable 
from the carburetor and position it 
on the dash panel. Disconnect the 
engine ground strap at the dash 
panel. 

13. Disconnect the wiring harness at the 
alternator. 

14. Remove the oil filter. 

15. Disconnect the right and left muffler 
inlet pipes at the exhaust manifolds. 

16. Place a jack under the front bumper 
at the right side and raise the right 
front of the vehicle. Remove the 
starter shield and starter, then lower 
the vehicle and remove the jack. 

17. Install the engine lifting eye bolts 
and sling (Fig. 7). 

18. Remove the engine front support to 
frame attaching bolts, nuts, and 
washers. Remove the flywheel 
housing dust cover. 

19. Position a jack under the 
transmission and remove the 
flywheel housing to engine attaching 
bolts. 

20. Remove the engine from the chassis 
and install it on a work stand (Fig. 
8). 


1 


— 


Installation 

1. Install guide pins in the two flywheel 
housing lower bolt holes in the 
engine. 

2. Place new muffler inlet pipe gaskets 
over the exhaust manifold studs. 

3. Attach the engine lifting eye bolts 
and sling (Fig. 7) and remove the 
engine from the work stand. 

4. Carefully lower the engine into the 
chassis. Make sure the exhaust 


manifolds are properly aligned with 

the muffler inlet pipes and that the 

guide pins in the cylinder block 
engage the holes in the flywheel 
housing. 

5. Install two flywheel housing bolts 
and remove the guide pins. Install 
the remaining bolts, then tighten all 
the bolts to speicifcations. 

6. Remove the jack from transmission. 
Install the flywheel housing dust 
cover. 

7. Install the engine front support 
bolts, washers, and nuts; then 
tighten them to specifications. 
Install the oil filter. Connect the 
muffler inlet pipes. 

8. Place a jack under the front bumper 
at the right side and raise the right 
front of the vehicle. Install the 
starter and starter shield; then lower 
the vehicle and remove the jack. 

9. Remove the engine lifting eyes and 
sling. Connect the ignition wires. 
Connect the vacuum assist brake 

line at the intake manifold. 

On a vehicle with an air compressor, 
connect the governor line and the outlet 
at the air compressor. 

On a vehicle with power steering, 
connect the power steering return line to 
the pump reservoir and the pressure line 
at the pump housing. Connect the 
return line and pressure line to the 
bracket on the frame left side member. 
10. Connect the hand throttle cable, 

accelerator linkage and retaining 

clip, and the accelerator return 
spring. 

11. Connect the fuel inlet line and 
connect the retaining clamp to the 
intake manifold. Position the wiring 
harness in the retaining clip at the 
left rear corner of the intake 
manifold. 

12. Connect the ignition coil wires, the 
alternator wires, the choke control 
cable, the tachometer drive cable, 
the oil pressure and engine 
temperature sending unit wires, and 
the oil pressure safety switch wires. 

13. Connect the heater return hose to 
the water pump and the heater inlet 
hose at the engine. 

14. Position the fan shroud in the engine 
compartment; then install the 
radiator and radiator shutter. Install 
the fan blade assembly, then install 
the fan shroud. Connect the radiator 
inlet and outlet hoses. 

15. Connect the battery ground strap. 

16. Fill and bleed the cooling system. 
Fill the crankcase with the proper 
grade and quantity of engine oil. 
On a vehicle with power steering, fill 

the power steering pump following the 

recommended procedure. 

17. Operate the engine at fast idle and 


check all gaskets and hose 
connections for leaks. 

18. Install the air cleaner and connect 
the closed crankcase ventilation 
system hose. Secure the hood and 
fenders in the locked position. 


C-AND CT-SERIES 


Removal 
]. Release the cab lock and tilt the cab 
forward. 


2. Drain the cooling system and the 
crankcase. 

3. Disconnect the battery ground cable 
at the battery. Disconnect the 
crankcase ventilation hose, and 
remove the carburetor air cleaner. 
Remove the oil level dipstick. 

4. Disconnect the oil filler hose at the 
valve rocker arm cover. Disconnect 
the radiator supply tank tube at the 
front thermostat housing. 
Disconnect the cab latch anti-rattle 
springs, then remove the bracket 
and tank assembly. 

5. Disconnect the resistor, tachometer 
and distributor wires from the coil. 
Disconnect the oil pressure and 
engine temperature wires at the 


FIG. 7 Engine Lifting Sling— 
Typical 


A3028-A 


FIG. 8 Engine Mounted on Work 
Stand—Typical 
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sending units. Disconnect the choke 

control cable at the carburetor. 

6. Disconnect the oil pressure safety 
switch wires at the switch. 
Disconnect the heater hoses at the 
engine and remove the hose 
retaining bracket from the intake 
manifold. Remove the heater return 
hose adapter from the water pump. 

7. Disconnect the radiator outlet hose 
at the water pump and slide the hose 
downward. 

8. Disconnect the wires at the 
alternator. Loosen the alternator 
mounting bolts and the adjusting 
arm bolts, then remove the two drive 
belts. Remove the oil filter. 

9. Remove the starter shield and 
starter. 

10. Disconnect the hand throttle control 
cable and the accelerator cable at the 
carburetor. Remove the accelerator 
cable bracket and the accelerator 
return spring. 

11. Remove the bracket that secures the 
choke and throttle cables to the 
radiator bracket. Remove the 
accelerator cable retaining bracket 
from the radiator bracket and air 
deflector. 

12. Disconnect the fuel line at the flex 
line, then remove the line. 
Disconnect the tachometer drive 
cable at the governor. 

13. Remove the radiator inlet hose. 
Remove the fan assembly attaching 
bolts. 

14. Remove the radiator shutter 
assembly, radiator, fan, and shroud. 
On a vehicle with conventional 

brakes, disconnect the vacuum assist 

brake line at the intake manifold. 

On a vehicle with power steering, 
disconnect the power steering return 
line at the pump reservoir and the 
pressure line at the pump housing. 
Drain the oil into a suitable container. 
Loosen the pump assembly and remove 
the drive belt. 

On a vehicle with an air compressor, 
loosen the outlet line at the air 
compressor and allow the air to escape; 
then disconnect the line. Disconnect the 
air compressor governor line at the air 
compressor. Loosen the air compressor 
idler pulley and remove the drive belt. 
Remove the air compressor pulley. 


15. Install the engine lifting eye bolts 
and sling (Fig. 7). 

16. Disconnect the muffler inlet pipes at 
the exhaust manifold. 

17. Remove the oil pan. Position a floor 
jack under the transmission with no 
pressure applied. Remove the 
flywheel housing dust cover and the 
flywheel housing-to-engine bolts. 

18. Disconnect the parking brake clevis 
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pin. Disconnect the engine front 

support at the frame crossmember. 

19. Raise the engine approximately one 
inch and support the transmission 
with the jack. 

20. Remove the engine from the chassis 
and install it on a work stand (Fig. 
8). 

Installation 

1. Install guide pins in the two lower 
bolt holes in the cylinder block. 

2. Place a new gasket over the exhaust 
manifold studs. 

3. Attach the engine lifting eye bolts 
and sling (Fig. 7) and remove the 
engine from the work stand. 

4. Carefully lower the engine into the 
chassis. Make sure the exhaust 
manifolds are properly aligned with 
the muffler inlet pipes and the guide 
pins in the cylinder block engage the 
holes in the flywheel housing. 

5. Install two flywheel housing-to- 
engine bolts and remove the guide 
pins. Install the remaining bolts, 
then tighten all the bolts to 
specifications. 

6. Install the engine front support 
bolts, washers, and nuts, then 
tighten them to specifications. 

7. Remove the jack from the 
transmission. Install the flywheel 
housing dust cover and the parking 
brake clevis pin. 

8. Install the starter. The engine 
ground strap is retained by the 
starter mounting at the starter shield 
bolt. 

9. Connect the muffler inlet pipes to 
exhaust manifold. Install oil pan and 
the oil filter. 

10. Remove the engine lifting eye bolts 
and sling. 

11. Connect the fuel line to the flex line. 
Connect the vacuum assist brake 

line at the intake manifold. 

On a vehicle with an air compressor, 
install the air compressor pulley and the 
drive belt. Adjust the belt tension, then 
tighten the idler pulley. Connect the air 
compressor governor line and outlet at 
the air compressor. 

On a vehicle with power steering, 
install the drive belt. Adjust the belt 
tension, then tighten the pump 
assembly. Disconnect the power 
steering return line at the pump 
housing, and connect the lines at the 
bracket on the frame left side member. 
12. Install the alternator drive belts. 

Adjust the tension of the belts, then 

tighten the alternator mounting 

bolts and the adjusting arm bolts. 

Connect the alternator wires. 

13. Install the oil pressure safety switch. 
Connect the oil pressure safety 
switch wires, the choke control 
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cable, and the oil pressure and 
engine temperature sending unit 
wires. 

14. Install the radiator and shroud 
assembly in the chassis with the fan 
positioned in the shroud. 

15. Install the fan on the crankshaft 
damper. Install the radiator shutter 
assembly. 

16. Connect the radiator outlet hose at 
the water pump and the radiator 
inlet hose at the intake manifold. 
Install the radiator drain cock. 

17. Apply sealer to the heater return 
hose adapter and install the adapter 
in the water pump. 

18. Connect the heater hose and install 
the retaining bracket on the intake 
manifold. 


19. Install the radiator supply tank and 
bracket (with the coil). The cab lock 
release spring bracket is retained by 
the radiator supply tank upper bolt. 
Connect the radiator supply tank 
tube to the front thermostat 
housing. Connect the oil filter hose 
at the valve rocker arm cover. 
Connect the cab latch anti-rattle 
springs. 

20. Connect the resistor, tachometer 
and distributor wires to the coil. 
Install the oil level dipstick. 

21. Install the accelerator cable 
retaining bracket on the radiator 
bracket and air deflector. Install the 
bracket for the choke and throttle 
cable and tachometer wire on the 
radiator bracket. Install the 
accelerator retracting spring. 

22. Connect the hand throttle control 
cable and the accelerator cable at the 
carburetor. Connect the tachometer 
drive cable. 

23. Connect the battery ground strap. 

24. Fill and bleed the cooling system. 
Fill the crankcase with proper grade 
and quantity of engine oil. 

On a vehicle with power steering, fill 
the power steering pump following the 
recommended procedure. 

25. Operate the engine at fast idle and 
check all gaskets and hose 
connections for leaks. 

26. Install the air cleaner. Connect the 
closed positive crankcase ventilation 
hose, if so equipped. Lower and lock 
the cab. 


LN AND LNT-SERIES 


Removal 

1. Support the hood and fender in a 
vertical position. 

2. Disconnect the battery ground strap 
at the battery. 

3. Drain the cooling system and the 
crankcase. 

4. Disconnect the radiator upper hose 
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20. 


21. 


22. 


23. 


24. 


at the intake manifold and the 
radiator lower hose at the water 
pump. 

Disconnect the crankcase 
ventilation system hose at the air 
cleaner, and remove the air cleaner 
assembly. 

Remove two nuts attaching the 
radiator support rods to the 
radiator. 

Bleed the air system and disconnect 
the lines from the shutterstat. 
Disconnect the power steering lines, 
if so equipped. Drain the oil into a 
suitable container. 

Remove the bolts attaching the fan 
blade to the water pump hub. 
Remove the fan blade, pulley and 
belts. 

Remove the nuts attaching the 
radiator support to frame 
crossmember. 


. Remove the bolts attaching the 


regulator to radiator support and 
position the regulator aside. 


. Remove the shutter, radiator and 


support assembly from the vehicle. 


. Disconnect the heater hoses at the 


water pump and at the intake 
manifold. 


. Disconnect the accelerator linkage 


at the pedal extension. 


. Disconnect the choke control and 


throttle control cables at the 
carburetor. 


. Disconnect the tachometer cable at 


the governor. 


. Disconnect the flex fuel line at the 


tank line. 


. Disconnect the fuel cut-off switch 


and the oil pressure sending unit 
wires. 


. Disconnect the temperature and 


safety switch wires fron the sending 
units. 


. Disconnect the coil secondary high 


tension wire from the coil and 
remove the bolt attaching the wiring 
harness to the intake manifold. 
Disconnect the coil primary wire 
from the coil. Position the harness 
out of the way. 

Remove the nut attaching the 
alternator-ground wire to the 
alternator. Disconnect alternator 
lead wires. 

Remove the nuts attaching the right 
exhaust inlet pipe to the exhaust 
manifold. Remove the pipe. 
Remove the nuts attaching the left 
exhaust inlet pipe to the exhaust 
manifold. Remove the pipe. 
Disconnect the starter cable at the 
starter and remove the starter shield 
and starter. 

Remove the bolts attaching the 
flywheel housing cover to the engine 
and flywheel housing. 


25. 


26. 


27 


28. 


29. 


30. 


31: 


32: 


33. 


34. 


Оп а vehicle equipped with ап air 
compressor, loosen the outlet line at 
the air compressor and allow the air 
to escape, then disconnect the line. 
Disconnect the air compressor 
governor line at the air compressor. 
Remove the engine front support 
attaching bolts, nuts and washers. 
Remove the accelerator retracting 
spring and the fuel inlet line from 
the carburetor. 

Disconnect the distributor vacuum 
line at the carburetor and the 
governor control rod from the 
carburetor. 

Remove the nuts and washers 
attaching the carburetor to the 
Intake manifold and remove the 
carburetor. 

Install eye bolts in the left front and 
right rear cylinder head tapped 
holes. Attach lifting tool 6000-BE. 
Position the floor crane to the engine 
and attach the chain to the lifting 
tool. 

Position a floor jack under the 
transmission and raise it 
approximatley 1⁄2 inch. 

Remove the bolts attaching the 
engine to the flywheel housing. 
Remove the engine from the vehicle. 


Installation 


1. 


Attach the engine lifting eye bolts 
and sling and remove the engine 
from the work stand. 

Carefully lower the engine into the 
chassis. Make sure the exhaust 
manifolds are properly aligned with 
the muffler inlet pipes, and that the 
clutch disc is properly centered 
(Group 16). 

Install the bolts that attach the 
engine to the flywheel housing and 
tighten to specifications. 

Remove the lifting sling and eye 
bolts from the engine. 

Remove the jack from under the 
transmission. 

Install the engine front support 
bolts, washers, and nuts, then 
tighten them to specifications. 
Position the carburetor to intake 
manifold gasket on the manifold, 
and install the carburetor with the 
washers and nuts. 

Connect the governor control rod to 
the carburetor. 

Connect the distributor vacuum line 
and fuel inlet line to the carburetor. 


. Connect the tachometer cable to the 


governor. 


. Connect the throttle cable and 


choke to the carburetor. Connect the 
accelerator retracting spring. 


. Connect the accelerator linkage to 


pedal extension. 


. Connect the lead wires and ground 


wire to the alternator. 


15. 


16. 
17. 


23. 


24. 


25. 


26. 


27: 


28. 
29. 


30. 


31. 


32. 


33; 
34. 


. Position the wiring harness to the 


engine and connect the temperature 
sending unit, safety switch, and coil. 
Install a ground bolt to the intake 
manifold. Connect the coil 
secondary high tension wire to the 
coll. 

On a vehicle equipped with an air 
compressor, connect the outlet line 
and governor line to the compressor. 
On a vehicle equipped with power 
steering, connect the power steering 
lines. 

Connect the fuel line to the tank line. 
Position the starter gasket and 
Install the starter to the engine with 
one bolt, washer, and nut. Do not 
tighten. 


‚ Install the starter shield and tighten 


the starter attaching nuts and bolts. 


. Connect the starter cable to the 


starter. 


. Install the flywheel housing cover 


and attaching bolts. 


. Position the left exhaust manifold to 


muffler inlet pipe gasket and 
connect the pipe to the manifold. 


. Position the right exhaust manifold 


to muffler inlet pipe gasket and 
connect the pipe to the manifold. 
Position the radiator shutter, 
radiator, and support assembly in 
the vehicle. 

Install the washers and nuts 
attaching the radiator support to the 
crossmember. 

Install the water pump pulley, drive 
belts and fan. 

Connect the radiator lower hose to 
the water pump and the upper hose 
to the intake manifold. 

Connect the heater hose to the water 
pump and the intake manifold. 
Adjust the belt tension. 

Connect the radiator support rods to 
the radiator support. 

Connect the lines to the shutterstat. 
Install the air cleaner assembly. 
Connect the crankcase ventilation 
system hose to the air cleaner. 
Install the regulator on the radiator 
support. 

Fill and bleed the cooling system. 
Fill the crankcase with the proper 
grade and quantity of engine oil. 
On a vehicle with power steering, fill 


the power steering pump following the 
recommended procedure. 


35. 


36. 


37, 


Connect the battery ground strap to 
the battery. 

Operate the engine at fast idle and 
check all gaskets and hose 
connections for leaks. Make 
necessary adjustments. 

Close the hood and fenders and lock 
in place. 
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ENGINE FRONT SUPPORTS 


The engine is supported at the front 
and on each side at the rear of the 
crankcase (Figs. 9 and 10). 


L, LT, LTS, LN AND LNT-SERIES 


Removal 

1. Remove the two upper insulator 
attaching bolts (Fig. 9). 

2. Remove the two lower insulator 
attaching bolts and remove the 
lower insulator, spacers and plate. 

3. Place a wood block on a jack, then 
raise the engine high enough to 
remove the upper insulator. 

Installation 

1. Torque the engine support bracket- 
to-crossmember attaching bolts to 
specification. 

2. Position a new upper insulator on 
the support bracket (Fig. 9). 

3. Lower the engine enough to start the 
attaching bolts and washers in the 
spacers, then remove the jack. 

4. Secure the lower insulator and plate 
to the support bracket with the 
attaching bolts and washers. Torque 
the four insulator attaching bolts to 
specification. 


C AND CT-SERIES 


Removal 

1. Disconnect the alternator adjusting 
arm at the engine front support 
insulator and remove the air 
compressor idler pulley. 

2. Remove the front support insulators 
to front support bracket cotter pins, 
attaching nuts, flat washers and 
bolts (Fig. 10). 

3. Position a jack and wood block 
under the oil pan and raise the 
engine slightly. 

4. Remove the upper and lower 
insulators. 

Installation 

1. Position the upper and lower 
insulators on the front support 
bracket. 

2. Install, but do not tighten, the front 
support insulator bolts, flat washers, 
and nuts. 

3. Lower the engine and remove the 
jack and wood block. Tighten the 
nuts and attaching bolts to 
specifications and insert new cotter 
pins. 

4. Connect the alternator adjusting 
arm and install the air compressor 
idler pulley. 

5. Adjust the drive belts. 

ENGINE REAR SUPPORTS 


L, LT, LTS, LN AND LNT-SERIES 


Removal 
1. Remove the two capscrews from the 


engine rear support bracket and 
remove the cap. 

2. Place a wood block on a jack and 
raise the rear of the engine just 
enough to remove the weight from 
the rear supports. 

3. Remove the four bolts that attach 
the engine rear support to the frame 
side rail and remove the support and 
insulator. 

Installation 

l. Position a new insulator on the 
engine rear support (Fig. 9). 
Position the support and insulator to 
the frame side rail. Install and 
torque the attaching bolts to 
specification. 

2. Lower the engine and remove the 
jack. 

3. Install and torque the capscrews in 
each engine rear support bracket 
and cap. 


C AND CT-SERIES 


Removal 

l. Remove the cotter pin from the 
engine rear mount bolt, then remove 
the mounting bolt, lower insulator, 
and spacer (Fig. 10). 

2. Position a jack under the 
transmission and raise the rear of the 
engine. 

3. Remove the upper insulator. 

Installation 

1. Position the upper insulator. 

2. Lower the rear of the engine and 
remove the jack. 

3. Align the rear of the engine with a 
drift pin and position the lower 
insulator and spacer. 

4. Install the engine mounting bolt and 
nut and tighten them to 
specifications. 

5. Install a new cotter pin in the 
mounting bolt. Be sure the cotter pin 
is in the correct hole in the bolt 
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FIG. 11 Oil Cooler Assembly 


according to the vehicle model. The 
hole nearest the end of the mounting 
bolt is used for 175 inch wheel base. 
The other hole is used for the 
remainder of the vehicle series. 


OIL COOLER 


Removal 

1. Drain the cooling system. 

2. Remove the oil cooler cover and 
gasket and the oil cooler and gasket. 

3. Remove the relief valve plug and 
gasket; then remove the spring and 
plunger. The oil cooler assembly is 
shown in Fig. 11. 


Installation 

1. Install the relief valve plunger (with 
the open chamber up), spring, gasket 
and plug in the cover. 

2. Place a new cooler gasket, with 
sealer on both sides, on the block. 
Position the oil cooler in the block. 

3. Place a new cover gasket on the 
cover with sealer on both sides and 
install the cover, then tighten the 
cover bolts to specifications. 

4. Open the air bleed valve at the front 
of the intake manifold and fill and 
bleed the cooling system. 


CRANKCASE VENTILATION 
REGULATOR VALVE 


Removal 

1. Remove the crankcase ventilation 
exhaust tube by disconnecting the 
exhaust tube from the crankcase 
ventilation outlet and from the 
regulator valve in the intake 
manifold (Fig. 12). 

2. Remove the regulator valve 
assembly and the rubber connection. 
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FIG. 12 Crankcase Ventilation 
System Regulator Valve 
Installed 
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Installation and sending unit wire out of the way. 3. Connect the crankcase ventilation 
l. Install the regulator valve in the 9. Disconnect the choke control cable exhaust tube. 

intake manifold. at the carburetor and the governor 4. Connect the carburetor inlet line 


2. 


Position and install the rubber 
connection and exhaust tube on the 
engine. 


VALVE ROCKER ARM COVER 
AND ROCKER ARM 


Removal 


Because five cylinder head bolts 


also serve to retain the pedestals for the 
valve rocker arm shaft assembly, each 
time the valve rocker arm shaft 
assembly is removed, the cylinder head 
gasket must be replaced. 


1. 


2. 


3, 


4. 


Follow steps 1 thru 4 under Cylinder 
Head Removal. 

Release the spring tension on the 
valve rocker arms by loosening the 
adjusting screws. 

Remove the valve rocker arm shaft 
assembly and the oil baffle plate. 
Follow steps 7 thru 10 under 
Cylinder Head Removal. 


Installation 


1. 


2. 


Follow steps 1 thru 7 under Cylinder 
Head Installation. 

Position the oil baffle plate and the 
valve rocker arm shaft assembly on 
the cylinder head. Install the bolts 
and flat washers but do not tighten. 
Follow steps 9 thru 17 under 
Cylinder Head Installation. 


INTAKE MANIFOLD 


Removal 


I 


Drain the cooling system. 
Disconnect the radiator upper hose 
at the water pump. 

Remove the clamp retaining the 
radiator shutter air lines to the cross 
braces. Remove the cross braces. 
Disconnect the air tubes at the 
carburetor air duct, then remove the 
air duct assembly. 

On a tilt cab, unclamp the oil filler 


hose at the valve rocker arm cover, then 
remove the oil filler hose and radiator 
supply tank, brackets, and hoses. 
Disconnect the hose at the air cleaner 
and remove the air cleaner and brackets. 


4. 


Disconnect the coil secondary high 
tension lead and the distributor 
primary wire at the coil. 

Remove the distributor cap and 
spark plug wires as an assembly. 
Remove the cooling system air vent 
lines. 

Disconnect the heater hoses at the 
engine and the radiator inlet and 
outlet hoses. 

Remove the coil bracket attaching 
bolts and washers and disconnect 
the wire at the temperature sending 
unit, then position the coil assembly 


and retaining clamps. Connect the 
oil pressure safety switch wires. 
Install the accelerator retracting 
spring. Connect the hand throttle 
control cable, the accelerator 
linkage and the tachometer cable. 
Connect the choke control cable, the 
governor and control rod, the heater 
hoses, and the radiator hoses. 
Install the coil and connect the 
temperature sending unit wire. 
Connect the distributor primary 
wire and coil high tension lead at the 
coil. Connect the vacuum assist 
brake line. 

Install the cooling system air vent 
lines, and the distributor cap and 
spark plug wire assembly. Connect 
the radiator upper hose. 

Install the cross braces and the 
clamp retaining the radiator shutter 
air lines. 


control rod at the governor. 
Disconnect the vacuum assist brake 

line and the positive crankcase 5: 
ventilation exhaust tube at the 

intake manifold. 

10. Disconnect the accelerator linkage 
at the accelerator assembly and the 6. 
hand throttle control cable at the 
carburetor. Remove the accelerator 
retracting spring. тА 

11. Disconnect (ће oil pressure safety 
switch wires. 

12. Disconnect the carburetor fuel inlet 
line and remove the retaining clamps 
from the manifold. 

13. Slide the clamp on the intake 8. 
manifold coolant outlet hose toward 
the water pump. 

14. Disconnect the tachometer cable at 
the governor and position the cable 9. 
out of the way. 

15. Remove the intake manifold 
attaching bolts, then remove the 
intake manifold and carburetor as 
an assembly. 

Installation 
The intake manifold assembly is 

shown in Fig. 13. 

1. Clean the intake manifold gasket 
surfaces. Apply sealer to the intake 
manifold gaskets and position them 
on the cylinder heads. 


On a tilt cab, install the air cleaner 
and brackets. Install the radiator 
support tank, bracket, and hoses. 
Connect the oil filler hose to the valve 
rocker arm cover. 


10. Open the air bleed valve at the front 
of the intake manifold. Fill the 
cooling system. When coolant is 
discharged at the bleed valve, close it 

2. Position the intake manifold and finger tight. Operate the engine at 
carburetor as an assembly on the fast idle and check for coolant leaks. 
cylinder heads. Install the bolts and 11. Install the carburetor air duct 
lock washers, then tighten the bolts assembly and connect the air tubes. 
to specifications. Connect the hose to the air cleaner. 
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FIG. 13 Intake Manifold Assembly 
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EXHAUST MANIFOLDS 


Removal 

1. Disconnect the exhaust manifold(s) 
at the muffler inlet pipe(s). 

2. Straighten the lock tab on the 
washers. Remove the exhuast 
manifold attaching bolts and remove 
the exhaust manifold and heat 
shield. 

Installation 

1. Clean the mating surfaces of the 
exhaust manifold and cylinder head. 
Scrape the gasket material from the 
mounting flange of the exhaust 
manifold and muffler inlet pipe. 
Position a new muffler inlet pipe 
gasket over the studs of the exhaust 
manifolds. 

2. Apply graphite grease to the mating 
surface of the exhaust manifold. 
Position the heat shield and exhaust 
manifold on the cylinder head. 
Connect the exhaust manifold to the 
muffler inlet pipe. Install the 
exhaust manifold tab washers and 
attaching bolts. Torque the bolts to 
specifications, working from the 
center to the ends. Lock the bolts by 
bending one tab on the washer over 
a flat on the bolt. Install the muffler 
inlet pipe lock washers and 
attaching nuts. Torque the nuts to 
specifications. 


CYLINDER HEADS 


Removal 

l. Remove the intake manifold 
assembly following the procedure 
under Intake Manifold Removal. 

2. Remove the air cleaner and support 
bracket. Disconnect the oil pressure 
sending unit wire and tachometer 
cable at the governor. Remove the 
governor. 

3. Remove the valve push rod cover 
and valve rocker arm covers. 

4. Disconnect the muffler inlet pipes at 
the exhaust manifolds. 

5. Release the spring tension on the 
valve rocker arm by loosening the 
adjusting screws. 

6. Remove the valve rocker arm shaft 
assembly and the oil baffle plate. 

7. Remove the valve push rods in 
sequence (Fig. 14). 

8. Install standard eye bolts with 5/8- 
18 threads in he cylinder head and 
attach the engine lifting sling (Fig. 
15). 

9. Remove the remaining cylinder 
head bolts. Raise the cylinder head 
and remove it from the engine. 
Remove and discard the cylinder 
head gasket. 

10. Place the cylinder head on a work 
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bench and remove the exhaust 
manifold and heat shield. Install the 
holding fixtures. 


Installation 


1. 


10. 


Il 


12: 


Clean the cylinder head and cylinder 
block gasket surfaces. Coat the 
threads of the cylinder head bolts 
with engine oil. 

Remove the cylinder head holding 
fixtures and install the heat shield 
and the exhaust manifold. Install the 
spark plugs. 

Install standard eye bolts with 5/8- 
18 threads in the cylinder head and 
attach the engine lifting sling. 
Guided by the word TOP on the 
gasket, install the gasket over the 
cylinder head dowels. Gasket sealer 
must not be used on the cylinder 
head gasket. 

Position the cylinder head on the 
engine (Fig. 15). Slide the flat 
washers on the cylinder head bolts. 
Install the five outside bolts with the 
flat washers but do not tighten. 
Remove the lifting sling and eye 
bolts. 

Apply Lubriplate or equivalent to 
both ends of the push rods. Install 
the push rods in their proper 
sequence making sure the lower ends 
are positioned in the tappet socket. 
Position the oil baffle plate and the 
valve rocker arm shaft assembly on 
the cylinder head. Install the 
remaining five cylinder head bolts 
with flat washers but do not tighten. 
The cylinder head bolt tightening 
procedure is performed in three 
progressive steps. Follow the 
sequence shown in Fig. 16. Tighten 
the bolts to specification. When the 
cylinder head bolts have been 
tightened following this procedure it 
is not necessary to retorque them 
after extended operation. They may, 
however, be checked and retorqued 
if desired. 

Perform a preliminary valve 
clearance adjustment. Install the 
governor. Connect the tachometer 
cable and oil pressure sending unit 
wire. 

Coat one side of the valve push rod 
cover gasket with oil-resistant sealer. 
Lay the cemented side of the gasket 
in place on the block and cylinder 
head. Position the cover making 
sure that the gasket seats evenly all 
around the block. Install the bolts 
with new washers. Be sure the 
washers are installed with the rubber 
side toward the cover. Tighten the 
bolts following the sequence in Fig. 
17: 

Install the intake manifold and 
related parts following steps 1 thru 8 
under Intake Manifold Installation. 
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FIG. 14 Removing Push Rod 
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FIG. 16 Cylinder Head Bolt 
Tightening Sequence 
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FIG. 17 Valve Push Rod Cover Bolt 
Tightening Sequence 
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13. Connect the muffler inlet pipes to 
the exhaust manifolds. 

14. Open the air bleed valve at the front 
of the intake manifold and fill and 
bleed the cooling system. Operate 
the engine until the engine 
temperatures have stabilized. Check 
the valve clearance when engine 
temperatures are stabilized with the 
engine idling and adjust it if 
necessary. 

15. Check all hose connections and 
gaskets for leaks. Coat one side of 
the valve rocker arm cover gaskets 
with oil-resistant sealer, and lay the 
cemented side of the gaskets in place 
in the covers. 

16. Install the valve rocker arm covers, 
making sure that the gaskets seat 
evenly all around the head. Install 
the attaching screws and tighten 
them to specifications. Install the air 
cleaner and support brackets. 

17. Adjust the engine idle speed and fuel 
mixture. 


VALVE SPRING, RETAINER AND 
STEM SEAL 


Broken valve springs or leaking or 
damaged valve stem seals and retainers 
may be replaced without removing the 
cylinder head, provided damage to the 
valve or valve seat has not occurred. 
Removal 
1. Remove the air cleaner and the valve 

rocker arm cover. 

2. Remove the applicable spark plug. 
Install an auxiliary starter switch. 
Crank the engine with the ignition 
switch off. 

3. Crank the engine until the 
applicable piston is on TDC after the 
compression stroke. Be sure that 
both valves are closed. Be sure that 
the piston is on TDC to prevent the 
crankshaft from turning when the 
air is applied. 

4. Backout the adjustment screw and 
remove the push rod. Install an air 
line with an adapter in the spark 
plug hole. 

5. Push the rocker arm to one side and 
secure it in this position. 

6. Turn on the air supply. Using the 
valve spring compression tool (tool 
K-D915), compress the valve and 
remove the valve spring retainer 
locks, the sleeve, spring retainer, and 
the valve spring. 

7. Remove the valve stem seal. 

Installation 

1. Install a new valve stem seal. Place 
the spring in position over the valve. 
Install the spring retainer and sleeve. 
Compress the valve spring and 
install the valve spring retainer lock. 


2. Apply Lubriplate or equivalent to 
both ends of the push rod. Install the 
push rod, making sure the lower end 
of the rod is positioned in the tappet 
push rod cup. 

3. Remove the wire securing the valve 
rocker arm and slide the rocker arm 
into position. Turn off the air and 
remove the air line and adapter. 
Install the spark plug and spark plug 
wire. 

4. Perform a preliminary valve 
clearance adjustment (Part 21-01). 

5. Temporarily install the valve rocker 
arm cover and connect the spark 
plug wires. 

6. Start the engine, and after engine 
temperatures are stabilized, perform 
a hot valve clearance adjustment 
(Part 21-01). 

7. Install the air cleaner. 


VALVE LIFTERS 


Removal 

1. Drain the cooling system. 

2. Remove the intake manifold and 
valve push rod cover following the 
procedure outlined in this section. 

3. Remove the valve rocker arm 
covers. 

4. Back off the valve clearance 
adjusting screws, turning the 
crankshaft damper as necessary to 
follow the firing order and remove 
the valve push rods keeping them in 
order so that they can be installed in 
their original locations. 

5. Remove and replace one tappet at a 
time. If the tappets are difficult to 
remove, use the tool shown in Fig. 
18. Apply Lubriplate or equivalent 
to each tappet foot. Then coat the 
remainder of each tappet and tappet 
bore with heavy engine oil before 
installation. 

Installation 

1. Install the valve push rod cover by 
following step 11 under Cylinder 


Head Installation. 

2. Lubricate each end of the push rods 
with Lubriplate or equivalent. 
Install the valve push rods (in 
sequence) and the intake manifold 
following the procedure under 
Intake Manifold Installation. 

3. Perform a preliminary valve 
clearance adjustment (Part 21-01). 
Install the distributor cap and 
connect the spark plug wires and the 
coil secondary high tension lead. 

4. Open the air bleed valve at the front 
of the intake manifold and fill and 
bleed the cooling system. Start the 
engine. Adjust the ignition timing. 
Check the hose connections and 
gaskets for leaks. 


5. Operate the engine until the engine 
temperatures have stabilized. Check 
and adjust the valve clearance. 
Install the air cleaner. Adjust the 
engine idle speed and fuel mixture. 


WATER PUMP 


Removal 

l. Drain the cooling system. 
Disconnect the radiator lower hose, 
heater hose, and the water by-pass 
hose at the water pump. Remove the 
fan belt(s). 

On L-and LT-Series vehicles, 
remove the fan and pulley and lower 
them into the bottom of the radiator 
shroud. Remove the bolts attaching the 
water pump to the water pump housing 
and remove the water pump and 
gaskets. 

On C-Series vehicles, remove the 
water pump attaching bolts and remove 
the water pump, pulley, and gaskets as 
an assembly. 

Installation 
Before a water pump is re-installed, 

check it for damage. If it is damaged and 

requires repair, replace it with a new 
pump or install a rebuilt pump obtained 
from a Ford-Authorized Reconditioner. 

l. Position new gaskets coated on both 
sides with water-resistant sealer, on 
the water pump housing, then install 
the water pump. Install the 
attaching bolts and torque them to 
specifications. Install the fan and 
pulley on the hub, then install the 
fan belt(s). Adjust the belt tension 
On C-Series vehicles, install the 

water pump, pulley, and gaskets as an 

assembly. 

2. Connect the radiator lower hose, 
heater hose, and water by-pass hose 
to the water pump. Open the air 
bleed valve at the front of the intake 
manifold and fill and bleed the 
cooling system, warm up the engine, 
and check for leaks. 
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FIG. 18 Removing Tappet 
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Removal 
1. Drain the cooling system and the 
crankcase. 


2. Remove the fan, shroud, radiator 
and radiator shutter. 

3. Remove the alternator, power 
steering pump, and air compressor 
drive belts. 


On the L-or LT-Series vehicles, 
remove the upper front support 
insulator attaching bolts. Lift the front 
of the engine approximately one inch 
with a floor jack to allow removal of the 
damper. 


4. Remove the damper capscrew and 
washer. Install the removal tool and 
remove the damper (Fig. 19). 

5. Remove the air compressor idler 
pulley and disconnect the alternator 
adjusting arm at the cylinder front 
cover. 

6. Remove the water pump and 
housing as an assembly. 

7. Remove the engine front support 
bracket, and the oil level dipstick. 

8. Remove the bolts fastening the 
cylinder front cover to the block and 
to the oil pan. Using a thin bladed 
knife cut the oil pan gasket flush 
with cylinder block face prior to 
separating the cover from the 
cylinder block. Remove the cylinder 
front cover. 

9. Discard the cylinder front cover 
gasket. 

10. Remove the crankshaft front oil 
slinger. 

11. Check the backlash between the 
camshaft gear and the crankshaft 
gear with a dial indicator. Hold the 
gear firmly against the block while 
making the check. Refer to the 
specifications for the backlash 
limits. 

12. Check the camshaft and crankshaft 
gear runout with a dial indicator. If 
the gear runout is excessive, replace 
the gear or gears. 

13. Align the timing marks on the 
timing gears (Fig. 20). Remove the 
camshaft gear attaching bolts, then 
remove the camshaft gear. 

14. To remove the crankshaft gear, 
install the tool shown in Fig. 21 and 
pull the gear off the shaft. 


Installation 

1. Install the crankshaft gear (Fig. 22) 
and the camshaft gear with the 
timing marks aligned (Fig. 20), then 
install the camshaft gear attaching 
bolts. The bolts are unequally 
spaced. Tighten the bolts to 
specifications. 
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2. Install the crankshaft front oil 
slinger. 

3. Clean all oil pan and cylinder block- 
to-front cover gasket surfaces. 

4. Coatthe gasket surface ofthe oil pan 
with sealer, cut and position the 
required section of a new gasket on 
the oil pan, apply sealer at the 
corners. 

5. Coat the gasket surfaces of the block 
and cover with sealer, and position a 
new gasket on the block. 

6. Position the cylinder front cover on 
the cylinder block. Use care when 
installing the cover to avoid seal 
damage or possible gasket 
mislocation. 

7. Install the cylinder front cover-to- 
seal alignment tool into proper 
position. It may be necessary to 
force the cover downward in a 
manner to slightly compress the pan 
gasket. This operation can be 
facilitated by using a suitable tool at 
the cover attaching bolt hole 
locations in the cylinder block. 

8. Coat the threads of the attaching 
bolts with oil-resistant sealer. While 
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FIG. 19 Removing Damper 
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FIG. 20 Timing Mark Alignment 


21-26-13 


e 
Tool—T58T-6306-A 


A3034-A 


FIG. 21 Removing Crankshaft Gear 
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FIG. 22 Installing Crankshaft Gear 
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FIG. 23 Installing Damper 
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FIG. 24 Installing Oil Seal 
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pushing іп оп the pilot, install and 
torque the oil pan-to-cover attaching 
bolts to specifications. Install and 
torque the cover attaching bolts to 
specification. Remove the pilot. 

9. Install the engine front support 
bracket. 

10. Apply sealer to the water pump 
housing gasket and position it on the 
block; then install the water pump 
and housing assembly. 

11. Install the air compressor idler 
pulley and the alternator adjusting 
arm on the cylinder front cover. 

12. Lubricate the crankshaft with a 
white lead and oil mixture and 
lubricate the oil seal rubbing surface 
with grease. 

13. Clean and inspect the oil sealing 
surface on the crankshaft damper 
hub, following the procedures in 
Part 21-01. Apply Lubriplate or 
equivalent to this surface. Align the 
damper keyway with the key on the 
crankshaft, then install the damper 
(Fig. 23). 

14. Install and adjust the drive belts. 

15. Install the fan, shroud, radiator and 
radiator shutter. 

16. Fill and bleed the cooling system. 

17. Fill the crankcase with the proper 
grade and quantity of engine oil. 


FRONT OIL SEAL 


It is good practice to replace the oil 
seal each time the cylinder front cover is 
removed. 

1. Drive out the old seal with a pin 
punch. 

2. Clean out the recess in the cover. 

3. Coat a new seal with grease (Fig. 

24). Drive the seal in until it is fully 

seated in the recess. Check the seal 

after installation to be sure the 
spring is properly positioned in the 
seal. 


CAMSHAFT 


Removal 

1. Following the procedures outlined 
in their respective sections, remove 
the intake manifold and the cylinder 
front cover. 

2. Turn the crankshaft as necessary to 
follow the firing order, then back off 
the valve clearance adjustment 
screw. Slide the rocker arm to one 
side and remove the valve push rods 
in sequence. 

3. Remove the distributor and 
governor. Remove the push rod 
cover. 

4. Remove the valve tappets keeping 
them in order so that they can be 
replaced in their original position 


(Fig. 18). 
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5. Remove the crankshaft front oil 
slinger. Align the timing marks on 
the camshaft and crankshaft timing 
gears (Fig. 20). 

6. Remove the camshaft thrust plate 
attaching bolts. Remove the 
camshaft gear, spacer, thrust plate 
and camshaft as an assembly (Fig. 
25). 

Installation 
The camshaft and related parts are 

shown in Fig. 26. 

If a new camshaft is to be installed, 
remove the gear, spacer, and thrust plate 
from the old camshaft and install them 
on the new camshaft. Apply a coating of 
Lubriplate or equivalent to each 
camshaft lobe. Apply heavy engine oil to 
each camshaft bearing journal and to 
each bearing in the cylinder block. 

l. Oil the camshaft bearing journals 
and apply Lubriplate or equivalent 
to all the lobes as detailed above then 
carefully slide it through the 
bearings. Be sure the camshaft is 
installed so that the timing mark on 
the camshaft gear is aligned with the 
timing mark on the crankshaft gear 
(Fig. 20). 
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FIG. 25 Removing or Installing 
Camshaft 
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FIG. 26 Camshaft Assembly 
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2. Install the thrust plate attaching 
bolts and torque them to 
specifications. Check the camshaft 
end play and gear backlash. 

3. Install the crankshaft front oil 
slinger. Install the cylinder front 
cover and related parts and the 
crankshaft damper following the 
procedure under Cylinder Front 
Cover and Timing Gears 
Installation. 


4. Apply Lubriplate or equivalent to 


the foot of each tappet. Coat the 
tappet bore and the remainder of 
each tappet with heavy engine oil. 
Install the valve tappets in sequence. 


5. Lubricate the ends of each push rod 


with Lubriplate or equivalent. 
Install the push rods in sequence. 


6. Perform a preliminary valve 


clearance adjustment. 


7. Install the valve push rod chamber 


gasket and cover by following step 
11 under Cylinder Head 
Installation. Install the governor. 


8. Install the water pump, and the oil 


level dipstick. 


9. Crank the engine until No. 1 piston 


is on TDC. 

10. Install the governor and position the 
distributor in the block with the 
rotor at the No. 1 firing position 
with the breaker points open. Install 
the distributor hold-down clamp. 

11. Install the intake manifold assembly 
and related parts following the 
procedure under Intake Manifold 
Installation. 

12. Install the distributor cap and 
connect the spark plug wires and the 
coil secondary high tension lead. 

13. Install the radiator shutter, fan, 
shroud, and radiator. 

14. Open the air bleed valve at the front 
of the intake manifold. Fill the 
cooling system. When coolant is 
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discharged at the bleed valve, close it 
finger tight. 

15. Start the engine. Adjust the ignition 
timing. Check all hose connections 
and gaskets for leaks. 

16. Operate the engine until the engine 
temperatures have stabilized, then 
check and adjust the valve 
clearance. 

17. Install the valve rocker arm covers 
and the air cleaner. 


FLYWHEEL 


Removal 

1. Remove the transmission from the 
flywheel housing (Group 16). 

2. Remove the clutch from the 
flywheel (Group 16). After these 
components are removed, remove 
the flywheel attaching bolts and 
remove the flywheel through the 
bottom of the housing. 

Installation 

1. Install the flywheel on the 
crankshaft flange, then tighten the 
attaching bolts to specifications. 

2. To check flywheel face runout or 
replace flywheel ring gear for 
manual-shift transmissions, refer to 
Part 21-01. 

3. Install the clutch (Group 16) and the 
transmission (Group 16). Install the 
flywheel housing dust cover. 


CLUTCH PILOT BUSHING 


Removal 

1. Disconnect the transmission from 
the engine and slide it to the rear as 
outlined in Group 16. 

2. Remove the pressure plate and the 

clutch disc. 

Remove the pilot bushing. 

4. Coat the pilot bushing bore in the 
crankshaft with a small quantity of 
wheel bearing lubricant. Avoid 
using too much lubricant because it 
may be thrown onto the clutch disc 
when the clutch rotates. 

Installation 

1. Install the replacement bushing. 

2. Install the clutch disc and the 
pressure plate assembly. 

3. Connect the transmission to the 
engine (Group 16). 
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Removal 

1. Slide the transmission to the rear 
and remove the clutch pressure plate 
and disc. 

2. Remove the flywheel attaching bolts 
and remove the flywheel. 

3. Follow the instructions in Part 21- 


01, Core Plug Replacement to install 
the plug. 


Installation 

1. Install the flywheel. 

2. Install the clutch pressure plate and 
disc, and install the transmission. 


OIL PAN AND ОП PUMP 


Removal 

1. Drain the oil from the crankcase and 
remove the oil level dipstick. 
Remove the oil pan and discard the 
gasket. 

2. If the oil pump is to be removed, 
remove the oil pump and pick-up 
tube assembly. Discard the oil pump 
gasket. Remove the intermediate 
drive shaft from the engine. 


Installation 

1. Insert the oil pump drive shaft 
(intermediate shaft) into the oil 
pump. 

2. Position a new gasket on the pump 
housing, prime the pump by filling 
the inlet opening with oil and rotate 
the pump shaft until oil emerges 
from the outlet opening. Install the 
oil pump, shaft, and pick-up tube as 
an assembly (Fig. 27). Do not 
attempt to force the pump into 
position if it will not seat readily. 
The drive shaft hex may be 
misaligned with the distributor 
shaft. To align, rotate the 
intermediate shaft into a new 
position. 

3. Tighten the oil pump attaching bolts 
to specifications. Remove the oil 
gasket from the oil pan and block 
gasket surfaces. Position a new 
gasket on the oil pan. 

4. Hold the oil pan in place against the 
cylinder block and install two of the 
attaching bolts on each side of the 
pan. Install the remaining bolts and 
tighten them from the center 
outward to specifications. 

5. Fill the crankcase and install the oil 
level dipstick. Operate the engine 
and check for oil leaks. 


CRANKSHAFT REAR OIL SEAL 


To correct an oil leakage condition 
both the upper and lower crankshaft 
rear seals must be replaced. Remove the 
engine; then, remove the crankshaft and 
replace the seals, following the 
procedure under Crankshaft Removal 
and Installation. 

If only the main bearings are being 
replaced while the engine is in the 
vehicle, it is generally only necessary to 
replace the lower seal. 


MAIN BEARING 


The main and connecting rod 
bearing inserts are selective fit. Do not 
file or lap bearing caps or use shims to 
obtain the proper bearing clearance. 
Bearings are available for service in 
standard sizes, 0.001 and 0.002 inch 
undersize. Refer to the Parts Catalog 
for other available undersize bearings. 
Undersized bearings are available for 
use on journals that have been 
refinished. Bearings should be checked 
and fitted to the crankshaft with 
Plastigage as detailed in Part 21-01 
prior to final installation in the engine. 
Removal 
1. Drain the crankcase. Remove the oil 

pan following the procedures under 

Oil Pan and Oil Pump Removal. 

2. Replace one bearing at a time, 
leaving the other bearing securely 
fastened. Remove the main bearing 
cap to which new bearings are to be 
installed. 

3. Insert the upper bearing removal 
tool (Tool 6331E) in the oil hole in 
the crankshaft journal. 

4. Rotate the crankshaft slowly in the 
direction of engine rotation to force 
the bearing out of the block. 


FIG. 27 Oil Pump and Pick-Up 
Tube Installed 
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FIG. 28 Instolling Seal in Rear 
Bearing Cap 
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BEARING . 
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PRY CRANKSHAFT FORWARD 


FIG. 29 Aligning Thrust Bearing 


5. Clean the crankshaft journal and 
bearing inserts. 

Installation 

l. To install the upper main bearing, 
place the plain end of the bearing 
over the shaft on the locking tang 
side of the block. Using Tool 6331E 
in the oil hole in the crankshaft 
journal, rotate the crankshaft slowly 
in the opposite direction of engine 
rotation until the bearing seats itself. 
Remove the tool. 

2. After the bearing has been checked 
with Plastigage and found to be 
satisfactory, apply a light coat of 
heavy engine oil to the journal and 
bearings, then install the bearing 
cap. Torque the cap bolts to 
specifications. 

3. Repeat the procedure for the 
remaining bearings that require 
replacement. 

4. If the rear main bearing is replaced, 
replace the lower seal and side seals 
in the rear main bearing cap. 
Remove and discard the rear seal 
and side seals. 

5. Preform the new seal by hand to the 
approximate radius of the cap. 
Insert the seal in the oil seal groove, 
seating the center of the oil seal first 
and allowing the seal to extend 
equally on both ends. Press the seal 
down firmly with the thumb at the 
center of the seal, and then press 
both ends of the seal into the groove, 
working from the ends to the center. 
Position the seal forming tool as 

shown in Fig. 28 and complete the seal 

installation. After installation, cut the 
ends of the seal 0.015 inch above the cap 
mounting surface. 

6. Apply a thin coating of oil-resistant 
sealer to the rear main bearing cap at 
the rear of the top mating surface. 
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Do not apply sealer to the area 
forward of the side seal groove. 
Sealer should be applied up to but 
not past the side seal. Install the rear 
main bearing cap. Torque the main 
bearing cap bolts to specifications. 

Dip the side seals in light engine oil, 
then immediately install them in the 
grooves. Do not use sealer on the 
side seals. The seals are designed to 
expand when dipped in oil. Using 
sealer may retard this expansion. It 
may be necessary to tap the seals 
into place for the last 1/2 inch of 
travel. Do not cut the seal projecting 
ends. 

Check the side seals for leaks by 
squirting a few drops of oil into the 
parting lines between the retainer 
and the cylinder block from the 
outside. Blow compressed air 
against the seals from the inside of 
the block. If air bubbles appear in 
the oil, it indicates possible oil 
leakage. This test should not be 
performed on newly installed seals 
until sufficient time has been 
allowed for the seals to expand into 
the grooves. 

If the thrust bearing (No. 3) is 
replaced, install the thrust bearing 
cap with the bolts finger tight. 

Pry the crankshaft forward against 
the thrust surface of the upper half 
of the bearing (Fig. 29). 

Hold the crankshaft forward and 
pry the thrust bearing cap to the 
rear. This will align the thrust 
surfaces of both halves of the 
bearing. 

Retain the forward pressure on the 
crankshaft. Torque the cap bolts to 
specifications. 

Force the crankshaft toward the rear 
of the engine. 
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FIG. 30 Checking Crankshaft End 
Play 


14. Install a dial indicator so the contact 
point rests against the crankshaft 
flange and the indicator axis is 
parallel to the crankshaft axis (Fig. 
30). 

15. Zero the dial indicator. Push the 
crankshaft forward and note the 
reading on the dial. 

If the end play exceeds the wear 
limit, replace the thrust bearing. If the 
end play is less than the minimum limit, 
inspect the thrust bearing faces for 
scratches, burrs, nicks, or dirt. If the 
thrust faces are not damaged or dirty, 
they probably require alignment. Install 
the thrust bearing and align the faces 
following the recommended procedure 
(steps 19 thru 22) then check the end 
play. 

16. Install the oil pan following the 
procedures under Oil Pan and Oil 
Pump Installation. 
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17. ЕШ the crankcase with the proper 
amount and viscosity oil. 

18. Operate the engine and check for oil 
leaks. 


CONNECTING ROD BEARINGS 


Removal 
1. Follow step 1 under Main Bearing 
Replacement. 


2. Remove the сар from the connecting 
rod to which a new bearing is to be 
fitted. 

3. Follow step 5 under Main Bearing 
Replacement. 


Installation 

l. Install the new bearings in the 
connecting rod and cap. 

2. Pull the connecting rod assembly 
down firmly on the crankshaft 
journal. 

3. After the bearings have been fitted 
as detailed in Part 21-01, apply a 
light coat of heavy engine oil to the 
journal and bearings, then install the 
connecting rod cap. Torque the nuts 
to specifications. 

4. Repeat the procedure for the 
remaining connecting rods that 
require new bearings. 


PISTONS AND CONNECTING 
RODS 


Removal 


1. Drain the cooling system and the 
crankcase. Remove the valve rocker 
arm shaft assemblies, intake 
manifold, cylinder heads, oil pan, 
and oil pump following the 
procedures in this section. 

2. Turn the crankshaft until the piston 
to be removed is at the bottom of its 
travel. Place a cloth on the piston 
head to collect the cuttings. Remove 
any ridge and/or deposits from the 
upper end of the cylinder bore with 
Tool T64L-6011-EA or its 
equivalent. Follow the instructions 
furnished by the tool manufacturer. 

Never cut into the ring travel area 
in excess of 1/32 inch when 
removing ridges. 

3. Make sure all connecting rod caps 
are marked so that they can be 
installed in their original locations. 

4. Turn the crankshaft until the 

connecting rod being removed is 

down. 

Remove the connecting rod cap. 

6. Push the connecting rod and piston 
assembly out the top of the cylinder 
with the handle end of a hammer. 
Avoid damaging the crankshaft 
journal or the cylinder wall with the 
connecting rod studs when removing 
the piston and connecting rod. 


WN 


7. Remove the bearing inserts from the 
connecting rod and cap. 

8. Install the cap on the connecting rod 
from which it was removed. 


Installation 

1. If new piston rings are to be 
installed, remove the cylinder wall 
glaze (Part 21-01, Cylinder block). 
Follow the instructions of the tool 
manufacturer. After performing 
cylinder bore repairs clean the 
bore(s), following the procedure in 
Part 21-01. 

2. Oil the piston rings, pistons, and 
cylinder walls with heavy engine oil 
before installation. 

Be sure to install the pistons in the 
same cylinders from which they were 
removed, or to which they were fitted. 
The connecting rod and bearing caps are 
numbered from 1 to 4 in the right bank, 
and from 5 to 8 in the left bank, 
beginning at the front of the engine. The 
numbers on the connecting rod and 
bearing cap must be on the same side 
when installed in the cylinder bore. If a 
connecting rod is ever transposed from 
one block or cylinder to another, new 
bearings should be fitted, and the 
connecting rod should be numbered to 
correspond with the new cylinder 
number. 

3. Make sure the ring gaps are properly 
spaced around the circumference on 
the piston (Fig. 31). 

4. Install a piston ring compressor on 
the piston and push the piston in 
with a hammer handle until it is 
slightly below the top of the cylinder 
(Fig. 32). Be sure to guide the 
connecting rods to avoid damaging 
the crankshaft journals. Install the 
piston with the step toward the 
inside of the engine V. 

5. Check the clearance of each bearing 
following the procedure in Part 21- 
01, Fitting Bearings with Plastigage. 

6. After the bearings have been fitted, 
apply a light coat of engine oil to the 
journal and bearings. 

7. Turn the crankshaft throw to the 
bottom of its stroke; then push the 
piston all the way down until the rod 
bearing seats on the crankshaft 
journal. 

8. Install the connecting rod cap. 
Torque the nuts to specifications. 

9. After the piston and connnecting 
rod assemblies have been installed, 
check the side clearance between the 
connecting rods on each connecting 
rod crankshaft journal (Fig. 33). 

10. Clean the oil pump inlet tube screen 
and the oil pan and block gasket 
surface. Prime the oil pump and 
install the pump, oil pan, cylinder 
heads, valve rocker arm shaft 


assemblies, and intake manifold 
following the procedures in this 
section. 

11. Open the air bleed valve at the front 
of the intake manifold and fill and 
bleed the cooling system. Close the 
air bleed valve when the coolant 
comes out. Fill the crankcase with 
the proper amount and viscosity oil. 

12. Operate the engine and check for oil 
and coolant leaks. Perform a final 
(hot) valve clearance adjustment. 
Adjust the engine idle speed and fuel 
mixture. Install the valve rocker arm 
covers. Install the air cleaner. 


CRANKSHAFT 


The crankshaft and related parts are 

shown in Fig. 34. 

Removal 

1. Remove the alternator adjusting 
arm attaching bolt and spacer from 
the cylinder front cover. Loosen the 
alternator mounting bolts and pivot 
the alternator toward the engine and 
remove the drive belts. 

2. Remove the power steering pump 
and drive belts. 
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FIG. 31 Piston Ring Сар Spacing 
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FIG. 32 Instolling Piston 
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3. Remove the air compressor іШег 
pulley and drive belt. 

4. Remove the crankshaft damper 
attaching nut, then remove the 
crankshaft damper (Fig. 19). 

5. Remove the key from the 
crankshaft. Remove the cylinder 
front cover. 

6. Remove the oil slinger. If it is 
necessary to remove the crankshaft 
gear, remove the gear at this time 
with the tool shown in Fig. 16. 

7. Invert the engine on the workstand. 
Remove the clutch pressure plate 
and disc. Remove the flywheel. 
Remove the oil pan and gasket. 
Remove the oil pump. 

8. Make sure all bearing caps (main 
and connecting rod) are marked so 
that they can be installed in the 
original locations. Remove the 
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FIG. 33 Checking Connecting Rod 
Side Clearance 
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FIG. 34 Crankshaft Assembly 
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connecting rod bearing caps. Turn 
the crankshaft until the connecting 
rod from which the cap is being 
removed is at the bottom of its 
stroke. After the cap is removed, 
push the connecting rod and piston 
assembly up in the cylinder. 

9. Remove the main bearing caps. 

10. Carefully lift the crankshaft out of 
the block so that the thrust bearing 
surfaces are not damaged. Handle 
the crankshaft with care to avoid 
damage to the finish surfaces. 

Installation 

1. Remove the rear journal oil seal 
from the block and rear main 
bearing cap. Remove the side seals. 

2. Remove the main bearing inserts 
from the block and bearing caps. 

3. Remove the connecting rod bearing 
inserts from the connecting rods and 
caps. 

4. Clean the rear journal oil seal groove 
and the mating surfaces of the block 
and rear main bearing cap. Preform 
the new seal by hand to the 
approximate radius of the cap. 
Insert the seal in the oil seal groove, 

seating the center of the seal first and 
allowing the seal to extend equally on 
both ends. Press the seal down firmly 
with the thumb at the center of the seal, 
and then press both ends of the seal into 
the groove, working from the ends to the 
center. Position the seal forming tool as 
shown in Fig. 28 and complete the seal 
installation. After installation, cut the 
ends of the seals 0.015 inch above the 
cap mounting surface. 
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This prevents rough edges which 
may project from the groove and lodge 
between the bearing cap and cylinder 
block. 

5. If the crankshaft main bearing 
journals have been refinished to a 
definite undersize, install the correct 
undersize bearings. Be sure the 
bearing inserts and bearing bores are 
clean. Foreign material under the 
inserts will distort the bearing and 
cause a failure. 


6. Place the upper main bearing inserts 


in position in the bores with the tang 
fitting in the slot provided. 

7. Install the lower main bearing 
inserts in the bearing caps. 

8. Carefully lower the crankshaft into 
place. Be careful not to damage the 
bearing surfaces. Align the timing 
mark on the crankshaft gear with 
the mark on the camshaft gear as the 
gears are meshed. 


9. Check the clearances of each main 


bearing as detailed in Part 21-01. 

10. After the bearings have been fitted, 
apply a coat of heavy engine oil to 
the journals and bearings. Install all 
the bearing caps, except the thrust 
bearing cap (Хо. 3 bearing). Be sure 
that the main bearing caps are 
installed in the original locations. 
Torque the bearing cap bolts to 
specifications. 

11. Install the thrust bearing cap with 
the bolts finger tight. 

12. Pry the crankshaft forward against 
the thrust surface of the upper half 
of the bearing (Fig. 32). 
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13. Hold (һе crankshaft forward апа 
pry the thrust bearing cap to the 
rear. This will align the thrust 
surfaces of both halves of the 
bearing. 

14. Retain the forward pressure on the 
crankshaft. Torque the cap bolts to 
specifications. 

15. Force the crankshaft toward the rear 
of the engine. 

16. Install a dial indicator so the contact 
point rests against the crankshaft 
flange and the indicator axis is 
parallel to the crankshaft axis (Fig. 
30). 

17. Zero the dial indicator. Push the 
crankshaft forward and note the 
reading on the dial. 

If the end play exceeds the wear 
limit, replace the thrust bearing. If the 
end play is less than the minimum limit, 
inspect the thrust bearing faces for 
scratches, burrs, nicks, or dirt. If the 
thrust faces are not damaged or dirty, 
they probably need alignment. Install 
the thrust bearing and align the faces 
following the recommended procedure 
(steps 11 thru 14), then check the end 
play. 

18. Install the rear main bearing cap oil 
seal and side seals; then check the 
seals for leaks by following steps 16 
thru 19 under Main Bearing 
Replacement. 

19. Turn the crankshaft throw to the 
bottom of its stroke. Push the piston 
all the way down until the rod 
bearing seats on the crankshaft 
journal. 

20. Install new bearing inserts in the 
connecting rods and caps. Check the 
clearance of each bearing following 
the procedure under Connecting 
Rod Bearing Replacement. 

21. After the bearings have been fitted, 
apply a light coat of engine oil to the 
journals and bearings. 

22. Install the connecting rod cap. 
Torque the nuts to specifications. 

23. After the piston and connecting rod 
assemblies have been installed, 
check the side clearance between the 
connecting rods on each connecting 
rod crankshaft journal (Fig. 33). 

24. Clean the oil pan, oil pump, and oil 
pump screen. 

25. Position the flywheel on the 
crankshaft. Install the attaching 
bolts. Torque the bolts to 
specifications. 

Use Tool 7653 to center the clutch 
disc. Install the pressure plate. 

If the crankshaft gear was removed, 
install it on the crankshaft with the tool 
shown in Fig. 22 with timing marks on 
the camshaft gear and crankshaft gear in 
alignment (Fig. 20). 
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DE 1-2 оғ-3 
EXPANDING COLLET 


DETAIL-5 
PULLER SCREW 


DETAIL-4 
PULLING PLATE 


FIG. 35 Replacing Camshaft Bearing 


26. Install the oil slinger. Install the 
cylinder front cover and related 
parts and the crankshaft damper 
following the procedure under 
Cylinder Front Cover and Timing 
Gears Installation. 

27. Prime the oil pump and install the 
oil pump and the oil pan. 

28. Install the air compressor idler 
pulley and drive belt. Adjust the 
drive belt tension. Position the 
alternator adjusting arm and spacer 
on the cylinder front cover. Install 
the drive belt and adjust the tension. 
Tighten the alternator attaching 
bolts. 


CAMSHAFT BEARINGS 


Camshaft bearings are available 
prefinished to size for standard and 
0.015 inch undersize journal diameters. 
The No. 1 camshaft bearing is not 
interchangeable with the other bearings. 
Removal 
1. Remove the flywheel, crankshaft 

and camshaft. 

2. Push the pistons to the top of the 
cylinders to move the connecting 
rods out of the way. 

3. Remove the camshaft rear bearing 
bore plug. 

4. Remove the camshaft bearings. 

If the camshaft bearings are being 
removed with the tool shown in Fig. 35 
the following procedure will apply. 
Select the proper size expanding collet 
and back-up nut and assemble on the 


CAMSHAFT BEARING (LOOSE ) 
DETAIL-6 or -7 


PULLER SCREW EXTENSION 
Tool-T65L-6250-A 


A2813-A 


OIL FILTER 
ADAPTER—6881 1 
GASKET SCREW 
6838 304720-5 
4 REQD. 
GASKE 
746 2 LOCK WASHER 
34806-5 4 REQD 
FILTER 


т 
ELEMENT «ГІ» 
6731 j 
—— FILTER CASE 


6/3/ 


A3026-B 


FIG. 36 Oil Filter Assembly 


expanding mandrel. With the expanding 
collet collapsed, install the collet 
assembly in the camshaft bearing, and 
tighten the back-up nut on the 
expanding mandrel until the collet fits 
the camshaft bearing. Assemble the 
puller screw and extension (if necessary) 
as shown and install on the expanding 
mandrel. Tighten the pulling nut against 
the thrust bearing and pulling plate to 
remove the camshaft bearing. Be sure to 
hold a wrench on the end of the puller 
screw to prevent it from turning. Repeat 
the procedure for each bearing. To 
remove the front bearing, install the 
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puller screw from the геаг of (һе 
cylinder block. 
Installation 


Т: 


Position the new bearing at the 
bearing bores, and press them in 
place with the tool shown in Fig. 35. 
Be sure to center the pulling plate 
and the puller screw to avoid 
damage to the bearing. Wrap a cloth 
around the threads of the puller 
screw to protect the front bearing or 
journal. Failure to use the correct 
expanding collet can cause severe 
bearing damage. Align the oil holes 
in the bearings with the oil holes in 
the cylinder block when the bearings 
are installed. Particular care should 
be taken with the No. 2 and 4 
bearings because they supply oil to 
the valve rocker arms. Be sure the 
front bearing is installed below the 


front face of the cylinder block to 
specifications. 

Install the camshaft rear bearing 
bore plug as detailed in Part 21-01. 
Clean and install the camshaft, 
crankshaft, flywheel, and related 
parts. Install the engine in the 
vehicle. 


OIL FILTER 


Тһе oil filter assembly is shown in 


Fig. 36. 
Removal 


1; 


Place а drip pan under the filter. 
Remove the filter center bolt, ihen 
remove the filter assembly and 
gasket. 

Remove the filter element, neoprene 
gasket, spring and retainer. 
Remove the center bolt from the 
container and the fiber gasket from 
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the bolt. Discard the filter element. 
Wash all parts in solvent. Make sure 
all the openings in the center bolt are 
clean. 


Installation 


L. 


Install the new filter element in the 
housing following the instructions 
furnished with the new element. 
Clean the filter adapter recess, then 
install a new gasket. Place the filter 
assembly in position, and thread the 
center bolt into the adapter finger 
tight. 

Rotate the filter assembly slightly, in 
each direction to make sure the 
gasket is seated evenly. Tighten the 
center bolt to specifications. Do not 
overtighten the center bolt. 

Add oil to the crankcase as 
necessary; then operate the engine at 
fast idle, and check for leaks. 


DISASSEMBLY AND ASSEMBLY 


When installing nuts or bolts (refer 


to the torque specifications at end of this 
Part), oil the threads with light weight 
engine oil. Do not oil threads that 
require oil-resistant or water-resistant 
sealer. 


ENGINE 


Disassembly 


L. 


2. 


3: 


Remove the distributor cap and 
spark plug wires as an assembly. 
Remove the cooling system air vent 
lines. 

Remove the coil. 

Disconnect the governor control rod 
at the governor. 

Remove the carburetor fuel inlet 
line. Remove the crankcase 
ventilation regulator valve and 
exhaust tube. 

Slide the clamp on the intake 
manifold coolant outlet hose toward 
the water pump. 

Remove the intake manifold 
attaching bolts; then remove the 
intake manifold. 

Remove the intake manifold coolant 
outlet hose elbow and gasket from 
the intake manifold and remove the 
front thermostat. 

Remove the rear thermostat housing 
cover and gasket; then remove the 
rear thermostat. 


. Remove the distributor. 
. Remove the governor. 
. Remove the valve push rod cover 


attaching screws, then remove the 
cover. Discard the cover gasket. 


. Remove the spring tension on the 


valve rocker arms by loosening the 
adjusting screws. 


. Remove the valve rocker arm shaft 


assembly and the oil baffle plate. 


. Remove the valve push rods in 


sequence (Fig. 14). 


. Install standard eye bolts with 5/8- 


18 threads in the cylinder head and 
attach the engine lifting sling (Fig. 
15). 


. Remove the remaining cylinder 


head bolts. Raise the cylinder head 
and carefully remove it from the 
engine. 


. Place the cylinder head on a work 


bench and remove the exhaust 
manifold and heat shield, then 
install the holding fixtures. The flat 
washers can be reused. 


. Loosen the oil filter center bolt; then 


remove the filter assembly and 
gasket. 


. Remove the oil filter adapter and 


discard the gasket. 


. Remove the oil cooler cover, gasket, 


oil cooler, and gasket. 


. Remove the relief valve plug and 


gasket; then remove the spring and 
plunger. 


. Invert the engine on the work stand. 
. Remove the oil pan. Discard the 


gasket. 


. Remove the oil pump. Discard the 


gasket. Remove the intermediate 
drive shaft from the engine. 


.Remove the clutch from the 


flywheel. 


. Remove the flywheel. 
. Remove the drive belts. 
. Remove the damper capscrew and 


30. 


3l. 
32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


washer. Install the removal tool and 
remove the damper (Fig. 19). 
Remove the alternator and adjusting 
arm as an assembly. 

Remove the air compressor. 
Remove the water pump and 
housing as an assembly and the 
engine front support bracket. 
Remove the cylinder front cover. 
Discard the gasket. 

Remove the valve tappets keeping 
them in order so that they can be 
installed in their original position 
(Fig. 18). 

Remove the camshaft gear, spacer, 
thrust plate and camshaft as an 
assembly (Fig. 25). 

Remove the crankshaft front oil 
slinger. 

Remove the crankshaft gear (Fig. 
21). 

Turn the engine on the workstand so 
that the front is up. 

Remove any ridge and/or deposits 
from the upper end of the cylinder 
bores with Tool T64L-6011-EA, or 
equivalent. Turn the crankshaft 
until the piston to be removed is at 
the bottom of its travel. Place a cloth 
on the piston heads to collect the 
cuttings. Remove any ridge and/or 
deposits from the upper end of the 
cylinder bore. Remove the cylinder 
ridge with a ridge cutter. Follow the 
instructions furnished by the tool 
manufacturer. Never cut into the 
ring travel area in excess of 1/32 
inch when removing ridges. 


. Make sure all bearing caps (main 


and connecting rod) are marked so 
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41. 


42. 


43. 


45. 
46. 


47. 


48. 


49. 


that they can be installed in the 
original locations. 

Turn the crankshaft until the 
connecting rod being removed is 
down. 

Remove the nuts from the 
connecting rod bolts, then pull the 
cap off the rod. 

Push the connecting rod and piston 
assembly out the top of the cylinder 
with the handle end of a hammer. 
Avoid damage to the crankshaft 
journal or the cylinder wall when 
removing the pistons and rod. 


. Remove the bearing inserts from the 


connecting rod and caps. 

Remove the main bearing caps. 
Carefully lift the crankshaft out of 
the cylinder block so that the thrust 
bearing surfaces are not damaged. 
Handle the crankshaft with care to 
avoid possible damage to the 
finished surfaces. 

Remove the rear journal oil seal 
from the block and rear main 
bearing cap. Remove the rear 
bearing cap to block side seals. 
Drill a 1/2 inch hole in the 
crankshaft rear bearing bore plug 
and use Tools T59L-100-B and T58- 
L-101-A to remove the plug. 
Remove the camshaft bearings (Fig. 
35). 


Assembly 


Many of the procedures given here 


are condensed from other sections of 
this group. For more detailed steps, 
refer to the index at the beginning of this 
part or Part 21-01. These indexes will 
show the pages on which more detailed 
Instructions can be found. 


1. 


Position the new camshaft bearing at 
the bearing bore, and align the oil 
holes in the bearings with the oil 
holes in the cylinder block. Press 
each bearing into place as shown in 
Fig. 35. Be sure the camshaft front 
bearing is installed below the front 
face of the cylinder block to 
specifications. 

Check the oil passage that feeds the 
rocker arm shafts for obstructions 
by squirting oil into the opening on 
each cylinder bank and observing 
the flow through the oil holes at No. 
4 camshaft bearing for the left bank 
and No. 2 camshaft bearing for the 
right bank. 

Install a new camshaft rear bearing 
bore plug as detailed in Part 21-01. 
If a new camshaft is to be installed, 
remove the gear, spacer, and thrust 
plate from the old camshaft and 
install them on the new camshaft, 
then install the camshaft. 

Apply heavy oil on the camshaft 
bearing journals, camshaft gear and 


bearings. Apply Lubriplate or 
equivalent to all camshaft lobes. 
Carefully slide it through the 
bearings with the gear, spacer, and 
thrust plate attached (Fig. 25). Be 
sure the camshaft is installed so that 
the timing mark on the camshaft 
gear is aligned with the center of the 
crankshaft front bearing bore. 
Install the thrust plate attaching 
bolts and tighten them to 
specifications. Check camshaft end 
play. 

Be sure that the rear journal oil seal 
grooves are clean. Install a new rear 
journal oil seal in the block. Preform 
the new seal by hand to the 
approximate radius of the cap. 
Insert the seal in the oil seal groove, 


seating the center of the seal first and 
allowing the seal to extend equally on 
both ends. Press the seal down firmly 
with the thumb at the center of the seal, 
and then press both ends of the seal into 
the groove, working from the ends to the 
center. Position the seal forming tool as 
shown in Fig. 28 and complete the seal 
installation. After installation, cut the 
ends of the seal 0.015 inch above the cap 
mounting surface. 


8. 


If the crankshaft main bearing 
journals have been refinished to a 
definite undersize, install the correct 
undersize bearings. Be sure the 
bearing inserts and bearing bores are 
clean. 

Place the upper main bearing inserts 


in position in the bores with the tang 
fitting in the slot provided. 
10. Carefully lower the crankshaft into 


13. 


14. 


place so that the timing mark on the 
gear is aligned with the timing mark 
on the camshaft gear (Fig. 20). Be 
careful not to damage the bearing 
surfaces. 


. Check the clearance of each main 


bearing following the procedure in 
Part 21-01 Fitting Bearings with 
Plastigage. 


. After the bearings have been fitted, 


apply a light coat of heavy engine oil 
to the journals and bearings, then 
install all the bearing caps except the 
thrust bearing cap (No. 3 bearing). 
Install the rear main bearing cap oil 
seal and side seals, then check the 
side seals for leaks by following steps 
16 thru 19 under Main Bearing 
Replacement. Torque the bearing 
cap bolts to specifications. 

Install the thrust bearing cap and 
check crankshaft end play by 
following steps 11 thru 17 under 
Crankshaft Installation. Check the 
camshaft gear backlash (Part 21-01). 
Turn the engine on the workstand so 
that the front end is up. 
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20. 


21. 


22. 
23. 
24. 


25. 
26. 


27, 


28. 


29. 


30. 


31. 
32. 
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Install the pistons and connecting 
rods by following steps 1 thru 8 
under Piston and Connecting Rod 
Installation. 

Clean the cylinder front cover, water 
pump, and the cylinder block gasket 
surfaces. Install a new front oil seal. 


. Coat the gasket surface of the cover 


and block and the cover bolt threads 
with sealer. 


. Position a new gasket on the block; 


then install the cylinder front cover. 


. Install the engine front support 


bracket. Clean, inspect and polish 
the oil seal rubbing surface on the 
crankshaft damper hub (Part 21-01). 
Install the crankshaft damper (Fig. 
23). 

Refer to Fig. 11 for the oil cooler 
assembly. Install the relief valve 
plunger (with the open end up), 
spring, gasket and plug in the cover. 
Place a new oil cooler gasket with 
sealer on both sides on the block. 
Position the oil cooler in the block. 
Place a new gasket on the cover with 
sealer on both sides of the gasket. 
Install the cover. Tighten the cover 
bolts to specifications. 

Apply water-resistant sealer to the 
water pump housing gaskets and 
position them on the block. Install 
the water pump and housing 
assembly. 

Install the alternator. 

Install the air compressor. Install 
the air compressor idler arm pulley 
on the cylinder front cover. 

Install and adjust the drive belts. 
Install the fan. 

Invert the engine on the workstand. 
Insert the oil pump drive shaft into 
the oil pump. 

Position a new gasket on the oil 
pump housing, prime the pump, and 
install the oil pump, shaft, and pick- 
up tube as an assembly (Fig. 27). 
Tighten the oil pump attaching 
screws to specifications. 

Remove old gasket sealer from the 
oil pan and block gasket surfaces. 
Position a new gasket on the oil pan. 
Hold the oil pan in place against the 
cylinder block and install two of the 
attaching screws on each side of the 
pan. Install the remaining screws 
and tighten them from the center 
outward to specifications. 
Position the flywheel on the 
crankshaft and install the attaching 
bolts. Tighten the bolts to 
specifications. 

Install the clutch on the flywheel. 
Clean the oil filter adapter gasket 
surfaces. Apply oil-resistant sealer 
to a new adapter gasket, and install 
the adapter assembly and gasket. 
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33. 


34. 


35. 


36. 


37. 


38. 


39, 


4 


Га 


42. 


43. 


45. 


46. 


Install the oil filter assembly 
following the procedure under Oil 
Filter Replacement. 

Clean the old gasket from the 
cylinder head and block gasket 
surfaces. Coat the threads of the 
cylinder head bolts with engine oil. 
Remove the cylinder head holding 
fixtures. 

Install the gaskets and the exhaust 
manifolds and the spark plugs. 
Install standard eye bolts with 5/8- 
18 threads in the cylinder head and 
attach the engine lifting sling. 
Guided by the word TOP on the 
gasket, install the gasket over the 
cylinder head dowels. Gasket sealer 
must not be used on the cylinder 
head gasket. 

Position the cylinder head on the 
engine (Fig. 15). Slide the flat 
washers on the cylinder head bolts. 
Install the five outside bolts with the 
flat washers but do not tighten. 
Remove the lifting sling and eye 
bolts. 

Dip the tappet foot in Lubriplate or 
equivalent. Coat the remainder of 
each tappet and tappet bore with 
heavy engine oil. Install the tappets 
in their original bore. 


. Apply Lubriplate or equivalent to 


both ends of the push rods. Install 
the push rods in their proper 
sequence, making sure the lower 
ends are positioned in the tappet 
socket. 


. Position the oil baffle plate and the 


valve rocker arm shaft assembly on 
the cylinder head. 

Install the remaining five cylinder 

head bolts and flat washers but do 
not tighten. 

The cylinder head bolt tightening 
procedure is performed in three 
progressive steps. Follow the 
sequence shown in Fig. 16. Tighten 
the bolts to specifications. When the 
cylinder head bolts have been 
tightened as detailed in this 
procedure, it is not necessary to 
retorque them after extended 
operation. 


.Perform a preliminary valve 


clearance adjustment (Part 21-01). 
The final valve clearance adjustment 
is made with the engine installed in 
the vehicle. 

Coat one side of the valve push rod 
cover gasket with oil-resistant sealer. 
Lay the cemented side of the gasket 
in place on the block and cylinder 
head. Install the cover by following 
step 11 under Cylinder Head 
Installation. 

Using a new gasket, position the 
governor assembly on the cylinder 


47. 


48. 


49. 


50. 


51. 


52. 


block and install the washers and 
attaching nuts. 

Crank the engine until No. 1 piston 
is on TDC at the end of the 
compression stroke. 

Inspect the distributor 0-гіпр seal 
and replace it if it is damaged. 
Position the distributor in the block 
with the rotor at the No. 1 firing 
position and the breaker points just 
start to open. Install the hold down 
clamp. 

Clean the intake manifold gasket 
surfaces (including the front and 
rear thermostat housing gasket 
surface if the thermostats were 
removed). 

If the thermostats were removed, 
position them in their respective 
housing. Be sure the lower 
temperature thermostat is installed 
in the rear of the manifold and the 
higher temperature thermostat is 
installed in the front of the manifold. 
Apply water-resistant sealer to the 
thermostat housing gaskets and 
position them on the intake 
manifold. Install the intake manifold 
coolant outlet elbow and the rear 
thermostat housing cover. 

Apply oil-resistant sealer to the 
intake manifold gaskets and position 
them on the cylinder heads. 
Position the intake manifold 
assembly on the cylinder heads. 
Install the intake manifold bolts and 
lock washers; then tighten the bolts 
to specifications. 

Install the crankcase ventilation 


valve and tube. 


39: 


54. 


55. 


Install the cooling system air vent 
lines, the distributor cap and spark 
plug wire assembly. Install the coil. 
Connect and adjust the governor 
linkage. 

Clean the valve rocker arm cover(s). 
Apply oil-resistant sealer to one side 
of new cover gasket(s). Lay the 
cemented side of the gasket(s) in 
place in the cover(s). 

Position the cover(s) on the cylinder 
head(s). Make sure the gasket seats 
evenly all around the head. Install 
the bolts (and the wire harness 
clamps on the left cover). The cover 
is tightened in two steps. Torque the 
bolts to specifications. Two minutes 
later, torque the bolts to the same 
specifications. 


VALVE ROCKER ARM 


Disassembly 


1- 


2. 


Remove the cotter pins from each 
end of the valve rocker arm shaft. 
Slide the rocker arms, springs, and 
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the supports off the shaft. Be sure to 
identify all parts. 

If it is necessary to remove the plugs 
from each end of the shaft, drill or 
pierce one plug; then insert a steel 
rod through the drilled plug and 
knock out the plug on the opposite 
end. Working from the open end, 
knock out the remaining plug. 


Assembly 


1. 


Lubricate all valve parts with heavy 
engine oil. Apply Lubriplate or 
equivalent to the pad of the valve 
rocker arms. 

If the plugs were removed from the 
ends of the shaft, use a blunt tool, or 
large diameter pin punch and install 
a plug, cup side out, in each end of 
the valve rocker arm shaft. 

Install a cotter pin in one end of the 
shaft; then install the rocker arms, 
supports, and springs in the order 
shown in Fig. 37. Complete the 
assembly by installing a cotter pin in 
the end of the shaft. 


CYLINDER HEAD 


Disassembly 


The cylinder head assemblies are 


interchangeable from one side of the 
block to the other, provided the coolant 
air vent line plate is installed at the front 
of each cylinder head. 


1. 


Install the cylinder head holding 
fixtures. Remove the deposits from 
the cylinder head and valve heads 
with a scraper and a wire brush 
before removing the valves. Be 
careful not to scratch the cylinder 
head gasket surface. 

Compress the valve springs (Fig. 
38), then remove the spring retainer 
lock, and release the spring. 
Remove the spring retainer, spring, 
stem seal, and valve. Discard the 
valve stem seals. Identify all valve 
parts. 


Assembly 


l. 


чө 


Lubricate the valve guides and valve 
stems with heavy engine oil. Apply 
Lubriplate or equivalent to the tip of 
the valve stems. 

Install each valve (Fig. 39) in the 
valve guide from which it was 
removed or to which it was fitted. 
Install a new stem seal on the valve. 
Position the valve spring over the 
valve, then install the spring 
retainer. 

Compress the spring and install the 
retainer lock (Fig. 38). 

Measure the assembled height of the 
valve spring from the surface of the 
cylinder head spring pad to the 
underside of the spring retainer with 
a scale (Fig. 40). 
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ROCKER ARM 
6564 


SUPPORT 


OIL BAFFLE 
6524 жа: a — 


OIL PLUG 
6572 


FIG. 37 Valve Rocker Arm Shaft Assembly 


7. If the assembled height is greater 
than the specified height, install the 
necessary 0.030 inch thick spacer(s) 
between the cylinder head spring 
pad and the valve spring to bring the 
assembled height to within specified 
length. Do not install spacers unless 
necessary. Use of spacers in excess 
of recommendations will result in 
overstressing the valve springs and 
overloading the camshaft lobes 
which could lead to spring breakage 
and worn camshaft lobes. 


OIL PUMP 


Disassembly 
The oil pump assembly is shown in 

ы 41. 

Remove the oil pick-up tube апа 
screen assembly from the oil pump 
and discard the gasket. 

2. Remove the oil screen retaining wire 
and remove the screen. 

3. Remove the cover attaching bolts, 
then remove the cover. 

4. Remove the inner rotor and shaft 
assembly, then remove the outer 
гасе. 

5. Insert а self-threading sheet metal 
screw of the proper diameter into 
the oil pressure relief valve chamber 
plug and pull the plug out of the 
chamber. Remove the spring and 
plunger. 


Assembly 
1. Clean and oil all parts thoroughly. 
2. Install the oil pressure relief valve 


ROCKER SHAFT 
6563 


y+ WASHER 


354198-5 


plunger, spring, gasket, and new 
plug. 

Install the outer race, and the inner 
rotor and shaft assembly (Fig. 41). 
Be sure to assemble the outer race so 
the dimple identification on the race 
is on the same side as the dimple on 
the rotor. The inner rotor and shaft, 
and the outer race are serviced as an 
assembly. One part should not be 
replaced without replacing the 
other. 

Install the cover and tighten the 
соуег attaching bolts to 
specifications. 

Install the screen and retaining wire 
in the pick-up tube. 

Position a new gasket and the oil 
pick-up tube on the oil pump and 
Install the attaching bolts. 

Prime the pump installing it on the 
engine by filling the inlet port with 
engine oil. Rotate the pump shaft to 
distribute the oil within the pump 
body. 


PISTON AND CONNECTING ROD 


Disassembly 


1: 


Mark the pistons and pins to assure 
assembly with the same rod and 
installation in the same cylinder 
from which they were removed. 
Remove the piston rings. Remove 
the piston pin retainers using 
retaining ring pliers. Drive the pin 
out of the piston and rod. Discard 
the retainers. 
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COTTER PIN 
72071-5 


ADJUSTING SCREW 


ASSEMBLY Mi ies 


A2444-A 


FIG. 38 Compressing Valve Spring 


Assembly 


The piston, connecting rod, and 


related parts are shown in Fig. 42. 


1; 


2. 


Lubricate all parts with heavy 
engine oil prior to installation. 
Position the connecting rod in the 
piston and push the pin into place. 
Assemble the piston and connecting 
rod as shown in Fig. 43. 

Insert new piston pin retainers using 
retaining ring pliers. 

Follow the instructions contained on 
the piston ring package and install 
the piston rings. 

Check the ring side clearance of the 
compression rings with a feeler 
gauge inserted between the ring and 
its lower land (step 6 under Fitting 
Piston Rings). 
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“ж "VALVE SPRING 


6513 


Ж” 
ЕС h OIL SEAL 


G 6571 


RETAINER E 


6514 EXHAUST 


VALVE 


6505 


FIG. 39 Valve Assembly 


6. Be sure the bearing inserts and the 
bearing bore in the connecting rod 
and cap are clean. Foreign material 
under the inserts will distort the 


SPRING RETAINER 


SURFACE OF SPRING PAD 


FIG. 40 Valve Spring Assembled 


UNDERSIDE OF 


р. 


А 3037-А 


Height 


bearing and cause a failure. Install 
the bearing inserts in the connecting 
rod and cap with the tangs fitting in 
the slots provided. 
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GENERAL SPECIFICATIONS 


401, 477, And 534 CID Super Duty V-8 Engines 
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Belt Engine Governed Speed-RPM 
Bore Tension Ou 
Compression And @ Compression Firing Pressure Manual Transmission Automatic Transmission 
Engine (Т) Ratio Stroke (Lbs) | Pressure (2) | Order 2000 rpm Full Load No Load Full Load No Load | 
401 V-8 (4V) 4.125 x 3.75 New 1.54.8 35.60 3400 3600 3600 3800 
477 V-8 (AV) @ 4.50 x 3.75 dea 6:3:7:2 psi 3200 (6) 3400 (5) 3400 (6) 3600 (6) 
534 V-8 (4V) 4.50 x 4.20 110 3000 3200 3200 3400 
© Engine No. Shown is the Piston Displacement in Cubic Inches (4) Not available at time of printing 
Q All belts. A used belt is one that has been in operation for 10 minutes (5) Madel 475, Full Load 3400, No Load, 3600 
© Lowest reading must be within 75% of highest to be within specifications (& Model 475, Full Load 3600, No Load, 3800 
CYLINDER HEAD = 
(ЕС | Combustion Valve Guide Valve Valve Seat 
Chamber Bore Dia— Valve Seat Valve Insert Bore Gasket 
Volume— Standard Valve Seat Seat Runout Arrangement Diameter— Surface 
Engine CC Int. And Exh. Width Angle (Maximum) Front to Rear Standard (2) Flatness (3) 
401 V-8 109.5-114.0@) Int Int E-I-E-I-1 Int. 2.2165-2.2175 0.003 inch in any 
477 V-8 138 0—143.5 (1) 0.4368—0.4375 0.090-0.105 апа 0002 Е-Е Exh. 1.7405—1.7415 B inches or 
534 V-8 1555-161.0(7) Exh Exh an overall of 0.007 
0.100-0.115 450 
(Т) In cylinder block 
6) Valve seat insert to bore interference fit-standard (intake and exhaust 0.003-0.004). The valve seat Insert 
diameter-standard minimum and standard maximum is 0.003 larger than the insert bore diameter 
(3) Head gasket surface finish RMS 60-150 
VALVE ROCKER ARMS, ROCKER ARM SHAFT, PUSHRODS AND TAPPETS 
[ Valve Push Valve Tappet or 
Rocker Arm Rocker Arm Rocker Arm Rocker Arm Rod Lifter 
Shaft To Rocker Bore Lift (Maximum Standard Clearance 
Engine 0D Shaft Clearance Diameter Ratio Runout) Diameter To Bore Q) 
401,477,534 0.781—0.782 0.0010—0.0030 0.7830—0.7840 1.58 1 0.020 0.87400 8745 0.0005—0.0020 
® Wear Limit — 0.005 
VALVE SPRINGS 
Valve Spring Pressure— Valve Spring Valve Spring Valve Spring 
Lbs @ Specified Length Free Length Assembled Height Out of Square 
Engine Pressure Wear Limit (Approx) (Pad to Retainer) (Max) 
401,477,534 73-81 @1.70 65@ 170 2.02 1-11/16—1-23/32 5/64 (0.078) | 
171—189 @ 1 28 
VALVES 
Valve Stem to | Valve Valve Face 
Valve Guide Clearance Valve Head Diameter Face Runout 
Engine Intake | Exhaust Intake | Exhaust Angle (Maximum) 
401,477,534 0 00100 00261) | 0 0024—0 0040 D 2 015-2025 | 1630-1640 440 0.0015 
(Т) Wear Limit 0.0080 Қ | 
L 
Valve Stem Diameter 
Standard 0.003 Oversize 0.015 Oversize | 0.030 Oversize 
Engine Intake Exhaust Intake Exhaust Intake Exhaust | Intake Exhaust 
401,477,534 0.4349-0 4358 0 4335-0 4344 0.4379—0.4388 0 4365-0 4374 0 4499— 0.4508 0 4485 0 4494 0 4649 0 4658 0 4635—0 4644 
CAMSHAFT = 
А Lobe Lift | Theoretical Valve Lift Camshaft Camshaft Journal | Valve Clearance 
Engine Intake Exhasut | Intake Exhaust | End Play — | Wear Limit БП (Hot Engine) 
Clearance 7 
401, 477, 534 0.2776 0.2776 | 0.439 0439 | 00010007 _ 0012 01-000: | | 
(Т Maximum allowable lobe lift loss (all engines) 0.005 (Q Wear Limit = 0006 Sh e eL en | ел nee) 
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CAMSHAFT (Continued) 


- 
Engine Engine 
Item Bearing 401,477,534 Item Bearing 401,477,534 
(Na. 1) | 2 4740—2 4750 (No.1) 2.4760-2.4770 
Camshaft Journal (Na. 2) Camshaft Bearings (No. 2) 
Diameter—Standard (Na. 3) 237-23710 Inside Diameter 2.3720-2.3730 
Ө) (No. 4) (No. 4) 
(No. 5) (No, 5) 
+ 
Camshaft Bearings 
Location (2) (No. 1) 0.310—0.330 ui 
(D Camshaft Journal maximum runout — 0.005 (2 Distance in inches that the front edge of the bearing is installed 
Camshaft Journal maximum out-of-round — 0.0010 towards the rear from the front face of the cylinder block 
CAMSHAFT DRIVE MECHANISM 
Engine Camshaft Gear To Crankshaft Gear Backlash Camshaft Gear Assembled Face Runout T | R Max Crankshaft Gear Assembled Face Runout T | R Max 
401,477,534 | 0.002—0.004 0 006 0.006 
CYLINDER BLOCK 
: š 5 Distributor Head Gasket Crankshaft to Rear 
Eng Cylinder Bore Tappet Bore Main Bearing Shaft Bearing Sirata Face ot Block 
— Diameter O Diameter Bare Diameter Bore Diameter Flatness Q) Runout TIR Max. 
| 0.003 inch in апу Б 
5 
= ш 0.8752-0.8767 3.3176-3.3184 0.4525-0.4535 inches or an overall 0.006 
477, 534 | 4 5000-4.5036 of 0.006 inch 
| (D^ 0.001 Wear Limit — 0.010 
jr Limi Cylinder bore surface finish RMS — 15-35 
Maximum taper — 0.001 ©) Head gasket surface finish RMS 401, 477 and 534 — 60-150. 
CRANKSHAFT AND FLYWHEEL 
| Main Bearing Thrust | Main and Main and Rod ] 
Main Bearing Main Bearing Journal Main Bearing Bearing Rod Bearing Bearing Journal 
Journal Journal Runout— Thrust Face Journal Journal Journal Finish Thrust Face 
Engine Diameter (Q) Maximum (2) Runout Max. Taper Length RMS Max. Finish RMS zu 
101,477,534 3. 1246-3.1254 0.0025 0.001 | 0.0005 Per Inch | 1.279-1.281 12 20 
CD Maximur ind 0.0004 (2) Wear Limit 0.004 | 
L | 
Flywheel Ring Gear Lateral R t 
Connecting Rod Connecting Rod Crankshaft Plvwheel loh еВ i y SAA ЦЬ 
Journal Bearıng Journal Free End Ма akata Standard Automatic 
Engine Diameter (1) Maximum Taper Play Transmission Transmission 
101,477,534 | 27092-27100 0.0004 Per Inch 0.004—0 008 Q) 0.010 | 0.030 0.028 
(1) Maximum Qur-of-round 0.0004 (2) Wear Limit 0.012 
CRANKSHAFT BEARINGS 
Connecting Rod Bearings Main Bearings 
| To Crankshaft Clearance Wall Thickness To Crankshaft Clearance Wall Thickness 
L Engine | Desired | Allowable —Standard (1) Desired Allowable —Standard 
Ë& — MIT D MT 
1 | 017-0.002° 0 0017-0 0035 0 0957—0.0962 0.0018-0.0025 0.0018-0 0036 0.0951—0.0955 
ше RR | 
= : 1 = | = 
(1, thick nes: Add 0.0010 to standard thick ness 
CONNECTING ROD 
Connecting Rod Connecting Rod Assembly 
Piston Pin Connecting Rod Connecting Rod Alignment Max. (Assembled to Crankshaft) 
Bore or Bushing Bearing Bore Length Tot. Difference O) 
Engine 100) Diameter (7) Center to Center Twist | Bend Side Clearance Wear Limit | 
101.4 34 2201—1.2204 2 9032-2 9040 7 7390-7 7410 0012 | 0.004 0.0060—0 0140 00170 
T Ө Connecting tod bearing bore maximum out-ol-round and taper ) 0004 
j 0.0003 @ Pin bushing and crankshalt bearing bore must be parrallel and in the ertical plane with 
Мі 0 0003 the specified total difference at ends of 8-inch long bar measured 4 inches on each side of rad 
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PISTON 
Diameter © Piston to [ Ring Groove Width 
| Cylinder Bore Piston Pin | Compression 
Engine Coded Red Coded Blue 0.003 Oversize Clearance (2) Bore Diameter Top Intermed. Bottom Dil 
| 401 — | 41233-41239 | 4.1245-4.1251 | 4:1257-4.1263 
477 4.4983—4.4989 | 4.4995—4.5001 4.5007—4.5013 0.0028—0.0034 1.2202—1.2205 0.0965— 0.0965— 0.0965— 0.1880— 
534 0.0975 0.0975 0.0975 | 0.1890 
© Measured 90° to pin centerline and at pin centering height 
(2) Refer to Part 21—01 in Shop Manual for the proper procedures for measuring piston to bore clearance 
PISTON PIN 
Diameter To Piston To Connceting Rod 
Engine Length | Standard 0.001 Oversize | 0.002 Oversize Clearance Bushing Clearance 
401 3.335--3:350 | 1.2198-1.2201 1.2208-1.2211 1.2218-1.2221 0.0003-0.0005 0.0002-0.0004 
477,534 3.840—3.855 | 
PISTON RINGS 
Ring Width Side Clearance Ring Gap zu 
Compression Ring (Т) | Oil Compression Ring (1) | Dil Compression Ring Dil 
Engine Top Bottom Ring Top Bottom | Ring Top Bottom Ring 
401,477 0.0929— 0.0929- 0.1859— 0.0029— 0.0029- 0.0014— 0.018— 0.018 0.013— 
534 0.0936 0.0936 0.1866 0.0046 2) 0.0046 (2) 0.0031 © 0.028 0.028(3) 0.028 
© Intermediate ring width and clearance is same as top compression ring (3) Intermediate ring gap 15 the same as bottom compression ring 
(2) Wear Limit 0.002 Max. Increase in Total Clearance 
011 PUMP 
Relief Valve Drive Shaft Relief Rotor Assembly Outer Race 
Spring Tension-Lbs To Housing Valve End Clearance— To Housing 
Engine @ Specified Length Bearing Clearance Clearance (Pump Assembled) (Radial Clearance) 
401 10.7-11.9 @ 1.07 0.0015-0.002 0.0015—0.0029 0.0010— 0.004 0.001-0.013 
477,534 
APPROXIMATE 011 PAN CAPACITIES 
ENGINE 
Crankcase 
Capacity 401,477 and 534 V-8 
(Quarts) U.S. Measure 9000) | Imperial Measure 7.50 (17) 
(D Add two quarts extra when changing oil filter 
TORQUE LIMITS 
NOTE: All values given are in ft.-Ibs. unless otherwise stated. Oil threads with lightweight engine oil unless the threads require oil resistant or water-resistant sealer. 
Item Engines Applicable Torque Item | Engines Applicable | Torque 
Cylinder Head Bolts Step 1 401,477,534 130-140 | 011 Рап 10 Cylinder Block | 401,477,534 10-15 
Cylinder Head Bolts Step 2 401,477,534 150—160 Oil Pan Drain Plug | 401,477,534 25-35 
Cylinder Head Bolts Step 3 | 401,477,534 170-180 | Intake Manifold to 401,477,534 23-28 | 
Main Bearing Cap Bolts | 401,477,534 150-165 | Cylinder Head 
Damper or Pulley 401,477,534 130-175 
| to Crankshaft 
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TORQUE LIMITS (Continued) 
NOTE: AII values given are in Ft-LBs unless otherwise stated. Oil threads with lightweight engine oil unless the threads require oil resistant or water resistant sealer. 
Item | Engines Applicable | Torque E Item Engines Applicable | Torque 
Exhaust Manifold to Cylinder Head EOE a 23-28 Water Pump To Cylinder Block to Front Cover 401,477,534 | 2328 
Intake to Exhaust Manifold = ae Oil Pick-Up Tube To Oil Pump 401,477,534 12-15 
L Dil Pump to Cylinder Block 401,477,534 23-28 Valve Rocker Arm Cover 401,477,534 Е ER 
Oil Pump Cover Plate 401,477,534 6:9 Valve Push Вой Chamber Cover 401,477,534 
Oil Filter Center Bolt 401,477,534 | 45:50 Center End Bolts | 812 
Flywheel to Crankshalt 1 401,477,534 100-110 Side Bolts 6-8 
Exhaust Manifold to Muffler Inlet Pipe Medium and 25-30 Fuel Pump to Cylinder Block or Cylinder Front Cover | — - 
Heavy Duty Oil Cooler to Cylinder Block 401,477,534 20-25 
Trucks [ Connecting Rod Nuts 401,477,534 60-65 
Engine Governor to Cylinder Block 401,477,534 17-27 | Buel Filter Center Bolt 401,477,534 18-22 
Valve Rocker Arm Adjustment Screw-Locknut Ш 401,477,534 | 3035 Cylinder Front Cover 401,477,534 3540 
Oil Filter Adapter to Cylinder Block 401,477,534 14:19 Water Outlet Housina 401,477,534 23-28 
Damper or Pulley to Crankshaft 401,477,534 130-175 Camshalt Sprocket or Gear to Camshaft 401,477,534 20-24 
Camshalt Thrust Plate to Bloch 401,477,534 Го 15 
L --- DO ЕЕЕ -А 


TORQUE LIMITS FOR VARIOUS SIZE BOLTS-FT-LBS 


| CAUTION If any of the torque limits listed in this table disagree with any of those listed in the preceding tables, the limits listed in the preceding tables prevail 


| Sue (inches) | 1/4-20 5/16-18 3/8-16 | 7/16-14 | 1/2-13 9/16—18 | 
| Torque (Ft-Ibs) | 6-9 12-18 22-32 40-55 55-80 85-120 | 
SEALERS 
Item Ford Part No. 


Loctite (thread locking compound) 


C3AZ 19554 A 
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PART 22-01 General Diesel Engine Service 


CLEANING AND INSPECTION SPECIFICATIONS 


GENERAL INFORMATION 


GENERAL INFORMATION 


This Group covers the adjustments, 
repairs and the Cleaning and Inspection 
recommendations for all Diesel engines 
used in FORD TRUCK VEHICLES. 
Ап engine code and application chart is 
shown in Fig. 1. 


Refer to the Truck Diagnosis 
Manual to assist in resolving any 
problems that may occur. 

Recommendations for periodic 
maintenance, maintenance instructions, 
including tests and adjustments, and 


lubrication charts, including lubricant 
specifications are contained in Volume 5 
of the 1972 Ford Truck Shop Manual. 

Refer to the applicable Diesel Shop 
Manual for complete adjustment, repair 
and overhaul procedures. 
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DIESEL ENGINES IDENTIFICATION CHART 
T = 


Cu. In Engine 
Code Displ. Prefix 


Engine & Model Usage 


No | Воге Сотр 
Of And Ratio 
Cyl. Stroke To 1.0 


| 1! L-8000,LN-8000 T 
R 855 Cummins 000,LNT-9000 6 550x6.( 4 

| 1ТС-335 W-9000, WT-9000 | 
| Cummins L-LT-9000 | 

| 5 | 355 NTC LN-LNT-9000 L6 5 50x6.0 141 
| 270-E W-WT-9000 
| LUMMINS 

| к | 855 \TC LTS-9000 6 | 55060 141 
l 

| | L-LT-LTS-9000 

| 927 T: 550565 | 152 

| | WWE 90 | 

| [Cummins L-LT-9000 

| E 93 | уз W-WT-9000 уа 550x475 165 

| | [-9000,LN-S000 

| | 425 187 
2: 

| = 
568 BV-TIN=N-60-INJ L-9000.LT-3000 8 412555 187 
8V-71NSN-55-INJ W-9000.wT-9000 


FIG. 1 Engine Identification 
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CLEANING AND INSPECTION 


Strict adherence to thorough 
cleaning, accompanied by reliable 
inspections, are important factors in 
providing satisfactory Diesel engine 
operation 

When delays in completion of 


repairs or adjustments involve exposure 
of any openings into the engine or 
connected systems, close them off with 
a cover or fill the openings with clean, 
lint-free cloths until ready to resume 
work. 


When inspection reveals for a 
definite series of checks or the complete 
or partial disassembly of a unit, specific 
instructions will be found in the 
applicable Diesel Engine Manual 


22-03-01 


CUMMINS DIESEL ENGINES 


22-03-01 


PART 22-03 Cummins Diesel Engines 


Applies to L-,LT-,LTS-,LN-,LNT-,W- and WT-9000 Series 


COMPONENT INDEX 


COMPONENT INDEX Page 


ENGINE SUPPORTS 
Removal and Installation 03-01 


GENERAL INFORMATION 


03-01 | 


GENERAL INFORMATION 


This part provides information for 
in-chassis service of Ford Diesel Trucks 
equipped with naturally aspirated 
Cummins Diesel engines. For service 
procedures on the turbo-charged NTC- 
335 and NTC-270-CT and -E custom 
torque Series Cummins engines, refer to 
the Cummins Engine Shop Manual. 

Overhaul procedures, test stand 


procedures, specifications, and wear 
limits are covered in the Cummins 
engine Shop Manuals. 

The four-stroke-cycle, Cummins 
Diesel engines have a compression ratio 
of 15.5:1. Overhead valves are push tube 
actuated by cam followers operated off 
the camshaft. 

The PT (pressure-time) fuel pump is 


driven by the air compressor at engine 
speed. The engine speed governor is 
incorporated in the fuel pump. The 
tachometer is coupled to the fuel pump 
main shaft. 


REMOVAL AND INSTALLATION 


ENGINE SUPPORTS—L, LT, LTS, 
LN, LNT AND W-SERIES 


ENGINE FRONT SUPPORT 
INSULATOR 


Removal 

1. On W-Series trucks, release the cab 
locks and tilt the cab forward. 

2. Loosen the two engine support 
clamp bolts (Figs. 1 and 2). 

3. Remove the two upper insulator 
attaching bolts. 

4. Remove the two lower insulator 
attaching bolts and remove the 
insulator. 

5. Place a wood block on a jack, then 
raise the engine high enough to 
remove the upper insulator and 
spacers. 


Installation 

1. Torque the engine support bracket- 
to-crossmember attaching bolts to 
specification. 

2. Position a new upper insulator on 
the support bracket (Figs. 1 and 2). 

3. Lower the engine enough to start the 
attaching bolts and washers in the 
spacers, then remove the jack. 

4. Secure the lower insulator to the 
support bracket with the attaching 


bolts and washers. Torque the four 
insulator attaching bolts to 
specification. 

5. Torque the two support clamp bolts 
to specification. If the engine rear 
mounts were removed, do not torque 
the cap bolts until the engine rear 
supports are installed. 

6. On W-Series trucks, return the cab 
to its normal position and secure it 
with cab locks. 


ENGINE REAR SUPPORT INSULATOR 


Removal 

1. On W-Series trucks, release the cab 
locks and tilt the cab forward. 

2. Loosen the two engine front support 
clamp bolts (Figs. 1 and 2). 

3. Remove the two capscrews from the 
engine rear support bracket and 
remove the cap. 

4. Place a wood block on a jack and 
raise the rear of the engine just 
enough to remove the weight from 
the rear supports. 

5. Remove the four bolts that attach 
the engine rear support to the frame 
side rail and remove the support and 
insulator. 

Installation 

1. Position a new insulator on the 


engine rear support (Figs. 1 and 2). 
Position the support and insulator to 
the frame side rail, install and torque 
the attaching bolts to specification. 

2. Lower the engine and remove the 
jack. 

3. Install and torque the cap screws in 
each engine rear support bracket 
and cap. 

4. Torque the two engine front support 
clamp bolts to specification. 

5. On W-Series trucks, return the cab 
to its normal position and secure it 
with the cab locks. 


ENGINE 


LN-SERIES 


Removal 

1. Remove the vehicle cab and engine 
hood assembly, following the 
procedures under Cab Removal. 

2. Drain the engine crankcase and oil 
filters. 

3. Disconnect the radiator upper and 
lower hoses at the engine. 
Disconnect the radiator shutter air 
line at the radiator. Remove the 
cooling fan and spacer 

4. Remove the radiator brace attaching 
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nuts, washers and insulators at the 
radiator brackets. Remove the 
cooling fan and spacer. Remove the 
radiator support to frame mounting 
nuts, washers, insulator and springs. 
Use a hoist to lift the radiator, 
radiator support and shutter 
assembly off the vehicle. 
Disconnect the oil filter lines from 
the Luber-Finer oil filter to the 
engine at the engine oil cooler and at 
the engine. 

Loosen the power steering pump 
adjustment bolts, and disengage the 
drive belts. Remove the power 
steering pump to bracket mounting 
bolts, and position the pump out of 
the way on the left fender apron. 
Disconnect the air reservoir supply 
line at the air compressor. 
Remove the alternator wiring 
harness from the frame clips, and 
position it on the engine. 
Disconnect the muffler inlet pipe 
from the exhaust manifold. 


. Disconnect the fuel return line from 


the rear cylinder head. Disconnect 
the fuel injection pump supply line 
at the fuel filter. 


. Disconnect the starter cables and 


identify them for proper connection. 


. Remove the clutch return spring and 


slave cylinder from the flywheel 
housing. 

Remove the transmission. 

Install the engine lifting brackets. 
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Cummins Engine Supports L, LT, LN, LNT Series 


Attach a hoist and the engine lifting 
fixture (Cummins ST-125) to the 
engine lifting brackets. 

5. Remove the engine front support 
bracket cap (Figs. 1 and 2). Remove 
the engine rear support bolts, nuts 
and lower insulators. Carefully lift 
the engine out of the vehicle. Install 
the engine on a work stand or skid. 


Installation 


1; 


nike) a 


Check the crankshaft end clearance 
to be sure it is within specification. 
Then, install the engine lifting 
brackets, and attach a lifting fixture 
(Cummins ST-125) and hoist to the 
brackets. Remove the engine from 
the work stand or skid. Carefully 
position the engine in the vehicle 
and set it on the front support 
bracket and rear support insulators. 
Install the engine rear supports. 
Install the engine front supports. 
Remove the hoist and lifting sling. 
Torque the engine front support 
bolts and the rear support nuts to 
specifications. 

Remove the engine lifting brackets. 
Install the transmission. 

Install the clutch return spring and 
slave cylinder on the flywheel 
housing. Adjust the slave cylinder 
linkage. 

Connect the starter cables to the 
same starter terminals from which 
they were removed. 

Place a new gasket between the 
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flanges of the muffler inlet pipe and 
exhaust manifold. Install the 
attaching bolts and nuts. 

Connect the fuel injection pump 
supply line at the fuel filter. Connect 
the fuel return line to the rear 
cylinder head. 

Place the alternator wiring harness 
in the frame clips. 

Connect the air reservoir supply line 
to the air compressor. 


. Position the power steering pump on 


the pump bracket, and install the 
mounting bolts. Position the drive 
belts on the pulleys. Adjust the belt 
deflection to specifications. 
Connect the oil filter lines at the oil 
cooler and at the engine. 

Position the radiator support to 
frame insulator on the frame front 
crossmember. Use a hoist to lift the 
radiator, radiator support and 
shutter assembly onto the vehicle. 
Position the assembly on the 
radiator support insulator, and 
install the springs, washers and 
attaching nuts. Connect the radiator 
braces to the radiator support, and 
install the insulators and attaching 
nuts. Tighten the radiator brace and 
support nuts. 

Use a new gasket and install the 
cooling fan and spacer. Check and 
adjust the cooling fan to fan shroud 
clearance; it should be uniform at 4 
equidistant points. 
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FIG. 2 Cummins Engine Supports—W-Series 
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15. Connect (һе radiator upper апа 
lower hoses at the engine. Connect 
the radiator shutter air line at the 
radiator. 

16. Install the truck cab and engine 
hood assembly, following the 
procedures under Cab Installation. 

17. Fill the engine crankcase with the 
recommended lubricating oil. Fill 
and bleed the cooling system with 
the recommended coolant. 

18. Start the engine and check for 
coolant, oil and fuel leaks. After 
operating the engine for a few 
minutes, stop it, and check the 
crankcase oil level. Add oil, as 
necessary, to bring the level up to the 
proper mark on the dipstick. 


W-SERIES 


The engine installation is shown in 


Figs. 3 and 4. 

Removal 

1. Release the cab locks and tilt the cab 
forward. 

2. Drain the cooling system and the 
crankcase. 


3. Disconnect the battery cables. 

4. Remove the bolts and clamps and 
remove the air tubes from the air 
cleaner to the air manifold. 

5. Disconnect the overflow and the by- 
pass hoses at the radiator. 

6. Disconnect the upper and the lower 
radiator hoses at the engine. 

7. Remove the fan assembly and spacer 
from the water pump. 

8. Attach chain fall or crane, remove 
the attaching bolts and remove the 
radiator and shroud assembly. 

9. Remove the power steering pump 
and bracket assembly and position it 
to one side. 

10. Disconnect the heater hoses from 
the engine. 

11. Remove the alternator and position 
it to one side. 

12. Disconnect the ground wires from 
the cylinder block. 

13. Disconnect the muffler inlet pipe 
from the exhaust manifold and 
discard the gasket. 

14. Disconnect the throttle linkage from 
the fuel pump. 

15. Remove button and bezel of the air 
starter control and position it to one 
side, if so equipped. 

16. Disconnect the quick start cable 
from the fluid container. 

17. Remove the shift lever knob and the 
two speed axle selector switch, and 
remove the tray from the shift lever 
support. 

18. Disconnect the lead from the fuel 
shut down solenoid, and remove and 
position the wiring harness out of 
the way. 
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19. Disconnect the fuel line from the 
fuel filter. 

20. Disconnect the fuel return line at the 
rear of the cylinder head. 

21. Disconnect the starter air line at the 
tank, if equipped with air starter. 
22. Disconnect and remove the 

temperature sending unit at the 


FIG. 4 W-Series Installation—Right View 


23. 


24. 
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water manifold and the retainer at 
the cylinder block. 

Remove the retaining clips and 
remove the oil temperature and the 
air pressure lines from the air 
compressor. 

Remove the retainer and the air line 
and the air starter control lines at 
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25. 


26. 


21. 


28. 


29. 


30. 


31. 


32. 


33. 


39. 


the cylinder block, if so equipped. 
Disconnect the oil pressure gauge 
line at the cylinder block. 

Remove the oil temperature sending 
unit from the crankcase. 
Disconnect the oil line (connected to 
the oil filter) at the crankcase. 
Disconnect the oil line that connects 
the chassis mounted oil filter to the 
engine mounted oil filter, at the 
engine mounted oil filter. 
Disconnect the tachometer cable at 
the fuel pump. 

Disconnect the quick start line at the 
manifold. 

Remove the air horn from the air 
manifold. 

Disconnect the clutch linkage rods 
at the rear equalizer arm, remove the 
equalizer arm mounts and remove 
the equalizer arm. 

Remove the nuts and bolts that 
attach the front engine support to 
the number one crossmember. 


. Remove the cap from the engine 


front support. 


. Support and raise the transmission 


slightly while attaching chain fall 
and taking up slack. 


. Remove transmission to clutch 


housing bolts. 


. Remove engine rear support nuts. 
. Some installations may require 


removing the left chassis support 
frame side rail. If so remove the bolts 
and slide it past the starter and lift it 
out. 

Carefully lift engine, easing it 
forward, lifting out engine front 
support as this is done. Remove 
engine from the chassis. 


Installation 


1. 


2; 


Remove the inspection cover from 
the bottom of the transmission 
clutch housing. 

Carefully ease the engine down to 
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10. 


the chassis and to the transmission 
aligning the throw out bearing fork 
with the throw out bearing. Position 
the engine front support and install 
the bolts and nuts and torque to 
specifications. 

Install the transmission to clutch 
housing bolts and torque to 
specifications. 

If it was removed, install the left 
hand chassis support frame side rail. 
Install the rear engine support nuts, 
and install the inspection cover to 
the bottom of the transmission 
clutch housing. 

Install the cap to the front engine 
support. 

Install the equalizer arm mounts 
and the equalizer arm, and connect 
the clutch linkage rods. 

Install the air horn on the air 
manifold. 

Connect the quick start line at the 
manifold. 

Connect the tachometer cable at the 
fuel pump. 


. Connect the oil line to the engine 


mounted air filter. 


. Connect the oil filter line at the 


crankcase. 


. Install the oil temperature sending 


unit on the crankcase. 


. Connect the oil pressure gauge line 


at the cylinder block. 


. If so equipped, position the air line 


and the air starter control lines at 
the cylinder block and install the 
retainer and the attaching bolt. 


. Position the oil temperature and air 


pressure lines and install the 
retaining clip on the air compressor. 


. Connect the temperature sending 


unit at the water manifold and the 
retainer at the cylinder block. 


. If equipped with an air starter, 


connect the air line at the tank. 


19. 


20. 


21. 


22; 


23. 


24. 


25. 


26. 


2s 


28. 


29. 
30. 


3l. 


32. 


33 


34. 


35. 


36. 
27); 


38. 
39. 
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Connect the fuel return line at the 
rear of the cylinder head. 

Connect the fuel line to the fuel 
filter. 

Position the wiring harness, and 
connect the lead to fuel shut down 
solenoid on the fuel pump. 

Install the tray on the shift lever 
support, the two speed axle selector 
switch, and the shift lever knob. 
Connect the quick start cable to the 
fluid container. 

If so equipped, install the button and 
bezel of the air starter control. 
Connect the throttle linkage at the 
fuel pump. 

Position the gasket and connect the 
muffler inlet pipe to the exhaust 
manifold. 

Connect the ground wires to the 
cylinder block. 

Install the alternator. 

Connect the heater hoses. 

Position the power steering pump 
and bracket assembly and install the 
attaching bolts. 

Ease the radiator and shroud 
assembly down into position and 
Install the attaching bolts. 

Install the spacer and the fan 
assembly on the water pump. 


. Connect the upper and lower 


radiator hoses. 

Connect the overflow and the by- 
pass hoses at the radiator. 

Position the air tubes from the air 
cleaner to the intake manifold and 
install the clamps and the bolts. 
Connect the battery cables. 

Fill the crankcase with the proper 
grade and quantity of engine ой. Fill 
and bleed the cooling system. 
Lower and lock the cab. 

Operate the engine and check for 
fuel, oil, and coolant leaks. 
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SPECIFICATIONS 


CUMMINS DIESEL ENGINE 


FOR ADDITIONAL SPECIFICATIONS REFER TO THE APPROPRIATE CUMMINS SHOP MANUAL 
T 


Engine Oil Capacity 
Engine Model Piston Displacement Bore and Stroke U.S. (Qts.) Imperial (Qts.) 

i L Series 42 35 
МН-230 855 CID 550 x 6.00 W Series 47 39 
L Series 43 36 
NHC-250 855 CID 5.50 x 6.00 W Series 47 39 

L Series 46 38% 
NTC-335 855 CID 5.50 x 6 00 W Series 48 40 

L Series 46 38% 
NTC-270-E 855 CID 5.50 x 6 00 W Series 48 40 

L Series 46 38% 
NTC-270-CT 855 CID 5.50 x 6 00 W Series 48 40 

L Series 46 38% 
N-927 927 CID 550x650 W Series 48 40 

1 Add 12 U.S quarts (10-1/4 Imperial qts) when equipped with optional by-pass filter a? мус ТО г г 
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PART 22-04 Detroit Diesel Engines 


Applies To L-, LN-, LNT-, LT-, W-, WT-9000 


COMPONENT INDEX COMPONENT INDEX 


ENGINE ENGINE SUPPORTS - Continued 


РОО ООА 


Installation Rear Support Insulators 


Removal [ Б tation 12222222... 
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ENGINE SUPPORTS 
Front Support Insulators 


Installation 


All adjustment, removal, 
installation, and repair operations will 
be performed by authorized Detroit 
Diesel Engine Dealers and Ford Truck 


Diesel engines are the responsibility of 
Detroit Diesel Engines. Ford truck dealers, and procedures for 

Service operations оп Ford- these operations are included in this 
warranted parts attaching to the Detroit part. 


Dealers who are authorized to repair 


DESCRIPTION 


The 8V-71N and 6-71N Detroit 
Diesel Engines are a 2-stroke cycle 
having a 4 1⁄4 inch bore and a 5 inch 
stroke. The total piston displacement is 


567.5 CID for the 8V-71N and 426 CID 
for the 6-71N. The compression ratio is 
18.7:1 for both engines. The 6V-53N has 
3.87 inch bore and a 4 1/2 inch stroke. 


The total piston displacement is 318.4. 

The patent plate identification 
symbols for the engines are shown in the 
engine application chart. 


ADJUSTMENTS 


When installing nuts or bolts (refer 
to the end of this Group for torque 
specifications), oil the threads with light 
weight engine oil. Do not oil threads 


Installation 


1: 


Torque the engine insulator bracket- 
to-crossmember attaching bolts to 
specification. 


REAR SUPPORT INSULATORS 


Removal 
1. On W-Series trucks, release the cab 


that require oil-resistant or water- 2. Position a new upper insulator on locks and tilt the cab forward. 
resistant sealer. the insulator bracket (Figs. 1, 2 and 2. Loosen the two engine front support 
3). clamp bolts (Fig. 2 working on a 
ENGINE SUPPORTS 3. Lower the engine enough to start the vehicle equipped with a 6-71N or 
attaching bolts and washers in the 8V-71N engine). 
spacers (Fig. 1) then remove the 3. Remove the two capscrews from the 
FRONT SUPPORT INSULATORS jack. engine rear support bracket and 
Removal 4. Secure the lower insulator to the remove the cap. 
1. On W-Series trucks, release the cab insulator bracket with the plate and 4. Place a wood block on a jack and 
locks and tilt the cab forward. (Figs. 1, 2 and 3) attaching bolts and raise the rear of the engine just 
2. Loosen the two engine support washers or through bolts. Torque enough to remove the weight from 
clamp bolts (Figs. 2 and 3). the insulator attaching bolts to the rear supports. 
3. Remove the two upper insulator specification. Secure the through 5. Remove the bolts that attach the 
attaching bolts (Fig. 1). bolts with cotter pins. engine rear support to the frame side 
4. Remove the two lower insulator 5. Torque the two support clamp bolts rail and remove the support and 
attaching bolts (Fig. 1) or through (Fig. 2) to specification. If the insulator. 
bolts (Figs. 2 and 3) and remove the engine rear mounts were removed, 
plate and insulator. do not torque the cap bolts until the Installation 
5. Place a wood block on a jack, then engine rear supports are installed. l. Position a new insulator on the 
raise the engine high enough to 6. On W-Series trucks, return the cab engine rear support (Figs. 1, 2 and 


remove the upper insulator and 
spacers. 


to its normal position and secure it 
with the cab locks. 


3). Position the support and 
insulator to the frame side rail. 
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FIG. 1 Engine Supports—6V-53N Engine 
Install and torque the attaching each engine rear support bracket 5. On W-Series trucks, return the cab 
bolts to specification. and cap. to its normal position and secure it 
2. Lower the engine and remove the 4. Torque the two engine front support with the cab locks. 
jack. clamp bolts (Figs. 2 and 3) to 


3. Install and torque the capscrews in specification if they were loosened. 
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FIG. 2 Engine Support—6-71N 
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REMOVAL AND INSTALLATION 


The 6-V 53N engine installation is 
shown in Fig. 5. The following engine 
removal and installation procedure is 
basic and applies to the 8V-71N, 6-71М 
and the 6-V 53N engines. 

The 8V-71N engine installation is 
shown in Fig. 4. 


ENGINE ASSEMBLY 


Removal 

1. Release the cab locks and tilt the cab 
all the way forward if working on a 
W-Series truck. If working on an L- 
Series truck, disconnect the hood 
check cables and springs, then 
support the hood and fenders in a 
vertical position. 

2. Drain the cooling system and the 
crankcase. Disconnect the battery 
cables from the batteries. 

3. Disconnect the radiator hoses and 
automatic shutter air line. Remove 
the radiator attaching bolts and 
remove the radiator and shroud as 
an assembly. 

4. Disconnect the oil filter (Luber- 
Finer) oil lines at the engine. 

5. Loosen the hose clamps and remove 
the inlet air tube and hoses from the 
air shut-down housing and air 
cleaner outlet duct. 

6. Disconnect the fuel return line from 
the fuel return manifold. Disconnect 
the fuel supply line at the fuel 
strainer. Remove the lines and 
attaching clips from the engine. 

7. Disconnect the air compressor air 
lines at the compressor. 

8. Disconnect the alternator leads and 
identify them for connection to the 
proper terminals. Disconnect the 
leads from the oil pressure and 
temperature sending units and 
coolant temperature sending unit. 
Remove the engine wiring harness 
from the clips and position it out of 
the way. 

9. Disconnect the fuel shut-off valve 
lead. Disconnect the tachometer 
cable. Disconnect the engine stop 
cable from the air shut-down 
housing air valve. 

10. Disconnect the muffler inlet pipes at 
the exhaust manifolds and inlet pipe 
adapters. Remove the inlet pipes. 

11. Remove the power steering pump 
adjusting and mounting bolts and 
position the pump out of the way. 


M 


FIG. 4 8V-71N Engine Installed in W-Series Vehicle 


FIG. 5 6-У 53N Engine Installed in L-Series Vehicle 


15. Support the transmission with a spreader bar type) to raise the 


Disconnect the accelerator linkage. 


jack. Disconnect the clutch linkage 


engine. Separate the engine from the 


12. Disconnect the heater hoses. (slave cylinder) as necessary. transmission. Carefully remove the 
13. Disconnect the starter cables. Remove the transmission to engine engine and install it on a work stand 
14. Disconnect the engine rear supports. flywheel housing bolts. or skid. Remove the hoist and lifting 


Disconnect the engine front support. 


16. Use a hoist and lifting sling (use a 


sling 
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Installation 

1. Attach a hoist and lifting fixture to 
the engine lifting brackets. Remove 
the engine from the skid or work 
stand. 

2. Carefully lower the engine into the 
chassis. Make sure the exhaust 
manifolds are properly aligned with 
the muffler inlet pipes, and that the 
clutch disc is properly centered on 
the transmission input shaft (Fgroup 
16), then slide the engine back onto 
the transmission. Install the 
transmission attaching bolts. 

3. Install the front and the rear 

supports. 

Connect the starter cable. 

Connect the heater hoses. 

Install the muffler inlet pipe(s) using 

new gasket(s) at the exhaust 

manifold(s). Tighten the nuts and 
clamp(s) to specifications. 

7. Connect the accelerator linkage. 


OV Or 
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Install the power steering pump on 
the engine. Adjust the belt tension to 
specifications. 

8. Connect the hand throttle control. 
Attach the tachometer cable. 
Connect the fuel shut-off valve lead. 
Connect the engine stop cable to the 
air shut-down housing air valve. 

9. Position the engine wiring harness 
on the engine and secure it with the 
harness clips. Connect the oil 
pressure and temperature sending 
unit leads. Connect the coolant 
temperature sending unit wire. 
Connect the alternator leads to the 
proper alternator terminals. 

10. Install the compressor air lines. 

11. Position the fuel lines on the engine 
and install the attaching clips. 
Connect the fuel supply line to the 
fuel strainer. Connect the fuel return 
line to the fuel return manifold. 

12. Install the inlet air tube and hoses to 
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the air shut-down housing and air 
cleaner outlet duct. Tighten the hose 
clamps. 

13. Connect the oil filter (Luber-Finer) 
oil lines to the engine. 

14. Install the radiator and shutter 
assembly. Connect the radiator 
hoses and shutter air hose. 

15. Connect the battery cables to the 
batteries. Fill and bleed the cooling 
system. Fill the crankcase. 

16. Lower the cab and lock it in position 
if working on a W-Series truck. If 
working on an L-Series truck, install 
the radiator support bar and connect 
the hood check cables and springs. 

17. Operate the engine and check for 
fuel, oil, air and coolant leaks. 
Check the crankcase oil level and 
add oil as necessary. 

18. Adjust the clutch free-travel. 

19. Adjust the accelerator linkage as 
required. 


SPECIFICATIONS 


DETROIT DIESEL ENGINE SPECIFICATIONS 


FOR ADDITIONAL SPECIFICATIONS, REFER TO THE APPROPRIATE DETROIT DIESEL SHOP MANUAL 


Engine Type 


6-71 Series 


8V-71 Series 


8.V71, 6.71 
6-53 
6-V53 


8-V71, 6-71 
6-71 Series 
8V-71 Series 
6V-53 Series 


Bore and Stroke 


Compression Ratio 


Displacement 
(cubir inch) 


© With Bypass Filter. 


Specifications 
In-Line Six 
Engine Oil 

Capacity (Gal) 


4.25 x 5.00 
3.87 x 4.50 
21.1 


[gm J eitia | 


7.0 


10 1/40 


EINEN 
8-V-71 $ 
eries a = 


6-V 53 
2149 


UA1292-A 


6-71 Series 
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PART 22-05 Ford V-8 Diesel Engines 


Applies To B-, C-, F-, L-, LN-, LNT., LT, LTS-Series 
COMPONENT INDEX 


ENGINE SUPPORTS - Continued 


COMPONENT INDEX 


ENGINE 


Description Removal „куушу. у= 


ааш Rear Support Insulators 


Removal [ӨТӨ lation ea etek a - 


еШ ЇЧ a n ns, 


ENGINE SUPPORTS 


Front Support Insulators 
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DESCRIPTION 


The Ford V-8 Diesel Engines are 
direct injection, 4-stroke cycle, 90 
degree V-8's. All use the same basic 
head and block, but vary rpm, stroke 
and fuel injector settings to produce four 
different horsepower ratings. The oil 
pan and flywheel configurations depend 
upon engine application. The cylinders 
are numbered from the front with the 
odd numbers, 1, 3, 5 and 7 located in the 


right bank (as viewed from the 
flywheel). The firing order is 1-2-7-3-4- 
5-6-8. 

The engines are of the overhead 
valve design and have one intake and 
one exhaust valve per cylinder. The 
camshaft, geared and timed to the 
crankshaft, actuates rocker arms and 
valves through mechanical lifters and 
push rods. There is a single rocker arm 


shaft for each head. The shaft is 
mounted in an aluminum support which 
spaces the rocker arms. The entire 
guide, shaft and arm assembly is 
removed and installed as a unit. 

The crankshaft pulley and vibration 
damper are integral units on the 1150 
and 1160 Engines. The 1140 and 1145 
Engines do not use a vibration damper. 


ADJUSTMENTS 


When installing nuts or bolts (refer 
to the end of this Part for torque 
specifications), oil the threads with light 
weight engine oil. Do not oil threads 
that require oil-resistant or water- 
resistant sealer. 


ENGINE SUPPORTS 


FRONT SUPPORT INSULATORS 


Removal—F-B 6000-7000 and L, LN, 

LNT, LT, LTS-8000 

1. Remove the two engine front 
support-to-upper insulator 
attaching bolts (Figs. 1 and 2). 

2. Remove the two lower insulator 
attaching bolts and remove the 
insulator and spacers. 

3. Place a wood block on a jack, then 
raise the engine high enough to 
remove the upper insulator. 

Removal—C-6000- 7000-8000 

1. Remove the two lower attaching 
nuts (Fig. 3). 


2. Using a wood block and jack, raise 
the engine for wrench clearance and 
remove the two bolts and nuts 
attaching the insulator to the engine 
support. Remove the insulator (Fig. 
3). 


Installation—F-B-6000-7000 and L, 

LNT, LTS-8000 

l. Position a new upper insulator on 
the support bracket (Figs. 1 and 2). 

2. Lower the engine enough to start the 
attaching bolts and washers in the 
spacers, then remove the jack. 

3. Secure the lower insulator to the 
support bracket with the attaching 
bolts and washers. Torque the four 
insulator attaching bolts to 
specification. 

Installation—C-6000- 7000-8000 

1. Position the insulator on the engine 
support and install the upper 
attaching bolts and nuts. 

2. Lower the engine and install the 
lower attaching nuts and washers. 


Torque all attaching bolts and nuts 
to specifications. 


REAR SUPPORT INSULATORS 


Removal—F апа B-6000-7000 and С- 

Series 

1. Remove the bolts from the engine 
rear supports (Figs. 1 and 3). 

2. With a hoist or jack and block of 
wood, raise the engine by lifting the 
transmission. Raise the engine only 
enough for clearance to remove the 
insulators and spacers. 

Installation—F and B-6000-7000 

Series 

1. Position the engine rear support 
insulators and spacers on the 
crossmember (Figs. 1 and 3). 

2. Lower the engine until engine 
support brackets almost touch the 
insulators. Install the support bolts 
and lock washers. 

3. Lower the engine and remove the 
hoist or jack. 

4. Tighten all bolts to specifications. 
Bend tabs on lock washers. 
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FIG. 1 Ford V-8 Engine Supports F and B-6000-7000 Series 


Removal—L, LN, LNT, LT, LTS-8000 

Series 

1. Remove the two bolts from the 
engine rear support brackets and 
remove the caps. 

2. Place a wood block on a jack and 
raise the rear of the engine just 
enough to remove the tubular 
insulators from the rear supports. 


Installation—L, LN, LNT, LT, LTS- 
8000 Series 


1. 


2, 


3. 


Position new insulators оп the 
engine rear supports (Fig. 2). 
Lower the engine and remove the 
jack. 

Install and torque the bolts in each 
engine rear support bracket and cap. 


INSULATOR 
6068 


3/4-10 BOLT 110-150 FT-LB 


A3320- A 


22-05-03 FORD V-8 DIESEL ENGINES 22-05-03 
— Q—— ee IE EIN NI 


1/2-13 BOLT = 1/2-13 NUT 50-70 FT-LB 
75-105 FT-LB C Š á 


eae CLUTCH HOUSING 


INSULATOR-6038 


| INSULATOR-6068 

/ SALSA 

à кы c 
24 
D 


A3321-B 


| 
1/2-13 BOLT S 
75-105 FT-LB 


1/2-13 NUT 75-105 FT-LB —-6 
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REMOVAL AND INSTALLATION 


ENGINE ASSEMBLY 


Removal 17. Remove the transmission as detailed 
1. Disconnect the battery ground cable in Group 16. 
from the battery. 18. Disconnect the clutch release 
2. Drain the cooling system. mechanism at the clutch release 
3. Release the air pressure in the air lever. 
supply tank. 19. Connect the hoist and lifting tool 
4. Disconnect the hood check cable (LRE1850) to the engine lifting eyes. 
and springs. Support the hood and 20. Remove attaching parts from the 
fenders in a vertical position. engine front support per instructions 
Remove the radiator support rod. in this Part. 


5. Remove the radiator and shroud 21. Be sure the lifting tool is tight 
and the fan from the vehicle. enough to support weight of engine, 

6. Remove the air cleaner and air then disconnect the engine rear 
cleaner attaching bolt. mounts per instructions in this Part. 

7. Remove the alternator and identify 22. Position all lines, wires and 
each wire for installation. accessories out of the way and lift 

8. Disconnect the power steering hoses the engine from vehicle. 
if so equipped. Installation 

9. Disconnect the heater hoses and 1. Use а hoist and lifting tool (LRE- 
positon them out of the way. 1805) to lower the engine into 

10. Disconnect the tachometer drive position. Start the engine front 
line from the engine and position it mount attaching parts and position 
out of the way. the engine rear mounts. 


11. Disconnect the throttle linkage from 2. Install all engine mount bolts and/or 
the injection pump. nuts and torque to specifications. 
12. Disconnect the fuel inlet and fuel 3. Install the transmission as detailed 
return lines. in Group 16. 

13. Disconnect the air lines from the air 4. Connect the clutch mechanism at 
compressor. the clutch release lever, and adjust 

14. Disconnect the engine shut-off the clutch as required (Group 16). 
solenoid, the oil sending unit and the 5. Connect both exhaust pipes to the 
temperature gauge sending unit. exhaust manifolds. 

15. Disconnect all wires from the starter 6. Connect all wires to the starter 


motor, installing each wire on its 
respective terminal. 

Connect the engine shut-off 
solenoid, the oil sending unit and the 


motor, identify for installation and 
position them out of the way. 

16. Disconnect both exhaust pipes from Та 
the exhaust manifolds. 
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temperature gauge sending unit. 
Connect all air lines to the air 
compressor. 

Connect all fuel lines. 


. Connect throttle linkage at injection 


pump and connect tachometer drive 
line to engine. 


. Connect heater hoses and power 


steering lines. 


. Install alternator and connect all 


wires to their respective terminals. 


. Install the air cleaner. 
. Install the fan and the radiator with 


shroud. Install the radiator support 
rod. 


. Install all drive belts and tighten to 


specifications. 


. Install the hood check cables and 


springs. 


. Fill cooling system and install the 


hood 


. Connect battery ground cable to 


battery. 


. Check oil and coolant levels, 


replenish as required. 


. Close drain on air supply tank. 
. Start the engine and check for any 


oil leaks. 


. Before attempting to move the 


vehicle, be sure the air supply tank is 
up to pressure. 


SPECIFICATIONS 


FORD V-8 DIESEL ENGINES SPECIFICATIONS 
FOR ADDITIONAL SPECIFICATIONS REFER TO THE CATERPILLAR SERVICE MANUALS 


Item Engine CID Specification | Item 


450x41 
450,41 
450x45 


Bore 
and 
Stroke 


(Inches) 450x50 


3200 


Governed ka 3200 


1-2-7-3-4-5-6-8 


Firing speed 3000 


Order 


2800 


Compres- 
sion 
Ratio 


FORD V-8 DIESEL ENGINE OIL CAPACITIES 


Series US Gallons Imperial Gallons 
All 3 2-1/2 


Engine 


Standard Engine 


СА1097-С 


Жей “ЖЫ ощ OL 


23-01-01 GENERAL IGNITION SERVICE 23-01-01 


Ignition System 


Page Page 
PART 23-01 PART 23-16 
General Ignition Service.............. 23-01-1 Motorcraft Dual Advance Distributors 
PART 23-10 With Vacuum Governor Control .. 23-16-1 


Motorcraft Dual Advance Distributors... 23-10-1 
PART 23-15 PART 23-20 


Distributor Control Systems .......... 23-15-1 Governors 


PART 23-01 General Ignition Service 


Model Application — All Gas Engines 
COMPONENT INDEX COMPONENT INDEX 


ARE-14-16 TESTER COIL 
E Point Resistance Test ....... ЕЕ naam 01-17 
Distributor Mechanical Operation Test [б armen rid е ence 01-4 
Distributor Spark Advance Test ...... (ШШЕ n ETE 01-4 
nsulation and Leakage Test ......... Spark Intensity Test .............. 01-3 
ARE-27-44 DWELL TESTER CONDENSER 
Distributor Tests ................ РОР 01-12 
ARE-236 TESTER ГЕТ а 552505522202 01-12 
ПШ Tests i oe ende ZI ; DISTRIBUTOR 
Distributor Mechanical Operation Test Advance and Retard Check (On Engine) 01-6 
Distributor Spark Advance Test ..... ; aane TIENS CALOR ы: 01-6 
nsulation and Leakage Test ....... i Cleaning and Inspection ........... 01-16 
BREAKER POINTS Centrifugal Advance Adjustment .... 01-6 
A ignment Ы O аа EN l Dual Diaphragm Test ............. 01-6 
Cleaning n атан аа ; Initial Ignition Timing 2........... 01-11 
Dwell Angle Adjustment .......... Mechanical Operation Test ......... 01-5 
Gap Adjustment Боқ E Vacuum Advance Adjustment ...... 01-6 
instalation со сле О л OM А DISTRIBUTOR CAP 
s NUE Ceaningand Иней... ... 01-17 
Spring Tension Adjustment ........ DISTRIBUTOR ROTOR 
CENTRIFUGAL ADVANCE MECHANISM Cleaning and Inspection ........... | Шай 
БИШЕЙ СОМ ma ТИЧЕ GOVERNOR TESTS ............... 01-7 
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Model Application — All Gas Engines 
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COMPONENT INDEX COMPONENT INDEX 


RESISTANCE WIRE 


IGNITION SYSTEM 
Battery to Coil Voltmeter Test 
Breaker Point Resistance Test 
Cleaning and Inspection 
Coil to Ground Voltmeter Test 
Ignition Switch Voltmeter Test 
Insulation and Leakage Test 
Resistance Wire Voltmeter Test 
Secondary (High Tension) Wires 

Resistance Test 

Spark Intensity Test 


Starting Ignition Circuit Voltmeter 


Test 
IGNITION SWITCH 
Voltmeter Test 


IGNITION SYSTEM-CONVENTIONAL 


АП 1973 truck gasoline engines are 
equipped with the Imco Exhaust 
Emission Control System. Positive 
crankcase ventilation is continued on all 
gasoline-powered trucks. 

E-Series and F-100 trucks using a 
240-1V, is equipped with a 
Transmission Regulated Spark Control 
System (TRS) for closer control of the 
spark advance during low speed and idle 
operation. This control is designed to 
further reduce engine exhaust emission. 
Service information on emission 
controls are given in Volume VI of this 
manual. 

Distributor specifications (Parts 23- 
10 and 23-16) have been, in some cases, 
changed. New distributor part numbers 
reflect these changes. 

Other than the above, the 1973 
ignition systems are basically the same 


as the 1972 systems. 

To maintain the required exhaust 
emission levels, the carburetor must be 
kept in good operating condition and be 
adjusted to specifications, and the 
engine should be in good operating 
condition. 

Additional engine performance 
checks are required to keep the exhaust 


Installation 
Remova 
Voltmet 
SPARK PLUGS 


Cleaning and Inspection 


Installati 
Rem 
Testi 
SPARK 


UG WIRES 


Rem and Installation 
Spark Intensity Test 
TRANSISTOR IGNITION SYSTEM 


Tests 


VACUUM ADVANCE MECHANISM 


Adjustment 


PART NUMBER PREFIX 
PART NUMBER SUFFIX 


555 |10127 |555 
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DATE CODE MANUFACTURER 


B3401-A 


FIG. 1 Distributor Identification 


emissions at the specified minimum 
pollutant level. Refer to the applicable 
owners manual for these performance 
checks and the recommended intervals. 

When performing tests, 
adjustments or repairs to the engine, 
ignition system or fuel system, it is 
essential to follow the procedures and 
specifications in Groups 21, 23 and 24 of 
this manual. 

This part covers conventional 
ignition system description, test, 
adjustments and repair operations. 

The vacuum control valve (PVS 
Valve) is covered in Part 23-15. 


Complete engine performance 
specifications, including engine, ignition 
and fuel system components is covered 
in the Specifications Booklet. All other 
specifications for ignition system 
components are covered in Parts 23-10 
and 23-16. 

For distributor removal, 
disassembly, assembly, installation, 
major repair procedures and 
specification, refer to the pertinent part 
of this group. 


DISTRIBUTOR IDENTIFICATION 


The distributor identification 
number is stamped on the distributor 
housing. The basic part number for 
ungoverned distributors is 12127. To 
procure replacement parts, it is 
necessary to know the part number 
prefex and suffix and, in some cases, the 
design code change (Fig. 1). 

Always refer to the Master Parts 
Catalog for parts usage and 
interchangeability before replacing a 
distributor or a component part for a 
distributor. 
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GENERAL INFORMATION 


CONVENTIONAL IGNITION SYSTEM 


The conventional ignition system 
consists of a primary (low voltage) and 
a secondary (high voltage) circuit (Fig. 


The primary circuit consists of the: 
1. Battery. 
2. Ignition switch. 
3. Primary circuit resistance wire. 
4. Primary windings of the ignition 
coll. 
5. Breaker points. 
6. Condenser. 
The secondary circuit consists of 


1. Secondary windings of the ignition 
сой. 

2. Distributor rotor. 

3. Distributor cap. 

4. High tension wires. 

5. Spark plugs. 

When the breaker points are closed, 
current flows from the battery through 
the ignition switch to the primary 
windings in the coil, then to ground 
through the closed breaker points. 
When the breaker points open, the 
magnetic field built up in the primary 
windings of the coil moves through the 
secondary windings of the coil 
producing high voltage. High voltage is 
produced each time the breaker points 
open. The high voltage flows through 
the coil high tension lead to the 
distributor cap where the rotor 
distributes it to one of the spark plug 
terminals in the distributor cap. This 
process is repeated for every power 
stroke of the engine. 


TRANSISTOR IGNITION SYSTEM 


The permatuned transistor ignition 
system is available on the 361, 391, 401, 
477 and 534 V-8 C10 engines. Figure 3 
shows a schematic of the transistor 
ignition system. 

The ignition coil primary in the 
transistor system is designed to draw 12 
amperes peak current, or approximately 
5.5 amperes average current as indicated 
on an ammeter, in order to provide high 
spark plug voltage at the higher engine 
speeds. 

The transistor in the system acts as 
a heavy duty switch or relay. It is similar 
in action to a horn relay, except that it 
has no moving parts, and thus acts with 
very little time lag. The transistor is 
connected between the battery and the 
coil, and is used to make and break the 
coil primary circuit. 
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The distributor controls the 
transistor. The 7.1-7.9 ohm resistor, 
connected between the distributor and 
the transistor (in the wiring harness), 
limits the transistor control current (and 
distributor point current) to 0.5 ampere. 
The distributor low point current 
eliminates pitting and gives long 
distributor point life. 

The amplifier assembly (Fig. 4) is 
mounted away from the engine to 
protect the parts from engine heat. 

А ceramic ballast resistor block is 
mounted in the engine compartment. 


DIAGNOSIS 


Refer to the appropriate Section of 
the Truck Diagnosis Manual for 
diagnosis procedures. 


TRANSISTOR IGNITION SYSTEM 


Do not use any testing procedures 
or conventional shortcuts other than 
those listed below, or extensive damage 
can result to the system. 


TESTS 


SPARK INTENSITY TEST 


Trouble Isolation 

1. Disconnect the brown wire from the 
starter relay I terminal and the red 
and blue wire from the starter relay 
S terminal. 

2. Remove the coil high tension lead 
from the distributor cap. 

3. Turn on the ignition switch. 

4. While holding the high tension lead 
approximately 3/16 inch from the 
cylinder head or any other good 
ground, crank the engine by using an 
auxiliary starter switch between the 
starter relay battery and S terminals. 
If the spark is good, the trouble lies 

in the secondary circuit. 

If there is no spark or a weak spark, 
the trouble is in the primary circuit, coil 
to distributor high tension lead, or the 
coil. 

Primary Circuit 
A breakdown or energy loss in the 

primary circuit can be caused by: 
defective primary wiring, or loose or 
corroded terminals; burned, shorted, 
sticking or improperly adjusted breaker 
points: a defective coil; or defective 
condenser. 

A complete test of the primary 
circuit consists of checking the circuit 
from the battery to the coil, the circuit 
from the coil to ground, and the starting 
ignition circuit. 
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Excessive voltage drop in the 
primary circuit will reduce the 
secondary output of the ignition coil, 
resulting in hard starting and poor 
performance. 

To isolate a trouble in the primary 
circuit, use a voltmeter and perform the 
following tests: Battery to Coil; Starting 
Ignition Circuit; Resistance Wire; Coil 
to Ground; or Breaker Points. 
Secondary Circuit 

A breakdown or energy loss in the 
secondary circuit can be caused by: 
fouled or improperly adjusted spark 
plugs; defective high tension wiring; or 
high tension leakage across the coil, 
distributor cap or rotor resulting from 
an accumulation of dirt. 

To check the spark intensity at the 
spark plugs, thereby isolating an 
ignition problem to a particular 
cylinder, proceed as follows: 


1. Disconnect a spark plug wire (by 
hand only). Check the spark 
intensity of one wire at a time. 

2. Install a terminal adapter in the 
terminal of the wire to be checked. 
Using insulated pliers hold the 
adapter approximately 3/16 inch 
from the exhaust manifold and 
crank the engine, using a remote 
starter switch. The spark should 
jump the gap regularly. 

3. Ifthe spark intensity of all the wires 
is satisfactory, the coil, condenser, 
rotor, distributor cap and the 
secondary wires are probably 
satisfactory. 

If the spark is good at only some 
wires, check the resistance of the faulty 
leads. 

If the spark is equal at all wires, but 
weak or intermittent, check the coil, 
distributor cap and the coil to 
distributor high tension wire. The wire 
should be clean and bright on the 
conducting ends, and on the coil tower 
and distributor sockets. The wire should 
fit snugly and be bottomed in the 
sockets. 

Battery to Coil Voltmeter Test 

1. Connect the voltmeter leads as 
shown in Fig. 5. 

2. Install a jumper wire from the 

distributor terminal of the coil to a 

good ground on the distributor 

housing. 

Turn the lights and accessories off. 

Turn the ignition switch on. 

If the voltmeter reading is between 

4.5 and 6.9 volts, the primary circuit 

from the battery to the coil is 

satisfactory. 


po os 
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6. If the voltmeter reading is greater 
than 6.9 volts, check the following: 
The battery and cables for loose 

connections or corrosion. 

The primary wiring for worn 
insulation, broken strands, and loose or 
corroded terminals. 

The resistance wire for damage. 

The starter relay to ignition switch 
for malfunctions. 

If the voltmeter reading is less than 
4.5 volts the resistance wire should be 
replaced. 

Starting Ignition Circuit Voltmeter 

Test 

1. Connect the voltmeter leads as 
shown in Fig. 5. 

2. Disconnect and ground the coll to 
distributor high tension lead at the 
distributor. 

3. With the ignition switch off, crank 
the engine by installing a jumper 
wire between the battery and the S 
terminal of the starter relay while 
observing the voltage drop. 

4. If the voltage drop is 0.3-0.4 volt or 
less, the starting ignition circuit is 
satisfactory. 

5. If the voltage drop is greater than 
0.4 volt, clean and tighten the 
terminals in the circuit or replace 
the wiring as necessary. 

Ignition Switch Voltmeter Test 

1. Connect the voltmeter leads as 
shown in Fig. 6. 

2. Install a jumper wire from the 
distributor terminal of the coil to a 
good ground on the distributor 
body. 

3. Turn all of the accessories and lights 
off. 

4. Turm the ignition switch on. 

5. Ifthe voltmeter reading is 0.3 volt or 
less, the ignition switch and the relay 
to switch wire are satisfactory. 

6. If the voltmeter reading is greater 
than 0.3 volt, the ignition switch 
and/or the wire are defective. 

Resistance Wire Voltmeter Test 

l. Connect the voltmeter leads as 
shown in Fig. 7. 

2. Install a jumper wire from the DIST 
terminal of the coil to a good 
ground. 

3. Turn all of the accessories and lights 
off. 

4. Turn the ignition switch on. 

5. If the voltmeter reading is between 
6.6 and 4.5 volts, the resistance wire 
is satisfactory. 

6. If the voltmeter reading is greater 
than 6.6 volts, or less than 4.5 
replace the resistance wire. 

7. Turn the ignition switch off. 
Disconnect the voltmeter leads. 
Remove the jumper wire connected 
to the coil DIST terminal and the 
distributor. Remove the jumper wire 
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connected to the coil BAT terminal 

and the coil BAT lead. Connect the 

BAT lead to the BAT terminal and 

go on to the Coil-to-Ground Test. 

Coil-to-Ground Voltmeter Test 

l. Connect the voltmeter leads as 

shown in Fig. 8. 

Close the breaker points. 

Turn all lights and accessories off. 

Turn the ignition switch on. 

If the voltmeter reading is 0.25 volt 

or less, the primary circuit from coil- 

to-ground is satisfactory. 

6. If the voltmeter reading is greater 
than 0.25 volt, test the voltage drop 
between each of the following: 

The coil and the breaker point 
connections of the coil-to-distributor 
primary wire. 

The movable breaker point and the 
breaker plate. 

The breaker plate and the 
distributor housing. 

The distributor housing and engine 
ground. 

7. Turn the ignition switch off. 
Disconnect the voltmeter leads. 

Breaker Points Check 
Clean and inspect the breaker points 

by following the procedure under 

Cleaning and Inspection in this Part. 
The breaker point dwell can be 

checked with a distributor tester or a 

dwell meter by following the procedure 

under Distributor Tests in this section of 
the manual. 

The breaker point resistance can be 
checked with a Rotunda RE-1416 
distributor tester by following the 
procedure under Distributor Tests in 
this section of the manual. 

Coil Test 
Clean and inspect the coil by 

following the procedure under Cleaning 

and Inspection in this Part. 

Check the coil on a coil tester by 
following the manufacturers 
instructions. Check for ohms resistance 
both primary and secondary. Also check 
the amperage draw both with the engine 
idling and stopped. These checks should 
all fall within specifications. 

Secondary (High Tension) Wires 

Resistance Test 
The secondary wires include the 

wires connecting the distributor cap to 
the spark plugs and the wire connecting 
the center terminal of the distributor cap 
to the center terminal of the ignition 
coil. 

Clean and inspect the secondary 
wiring by following the procedure under 
Cleaning and Inspection in this Part. 

These wires are the radio resistance- 
type which filter out the high frequency 
electrical impulses that are the source of 
ignition noise interference. The 
resistance of each wire should not 
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exceed 1000 ohms per inch. When 

checking the resistance of the wires or 

setting ignition timing, do not puncture 
the wires with a probe. The probe may 
cause a separation in the conductor. 

When removing the wires from the 
spark plug, grasp and twist the moulded 
cap using the hand only, then pull the 
cap off the spark plug. Do not pull on 
the wire because the wire connection 
inside the cap may become separated or 
the insulator may be damaged. 

To check the spark intensity at the 
spark plugs, proceed as follows: 

1. Disconnect a spark plug wire. Check 
the spark intensity of one wire at a 
time. 

2. Install a terminal adapter in the 
terminal of the wire to be checked. 
Hold the adapter approximately 3/ 
16 inch from the exhaust manifold 
or good ground with insulated pliers 
and crank the engine, using a remote 
starter switch. The spark should 
jump the gap regularly. 

3. Ifthe spark intensity of all the wires 
is satisfactory, the coil, condenser, 
rotor, distributor cap and the 
secondary wires are probably 
satisfactory. 

If the spark is good at only some 
wires, check the resistance of the faulty 
leads. 

If the spark is equal at all wires, but 
weak or intermittent, check the coil, 
distributor cap and the coil to 
distributor high tension wire. 

Spark Plug Test 
Inspect, clean and gap the plugs. 

After the proper gap is obtained, check 

the plugs on a testing machine. Compare 

the sparking efficiency of the cleaned 
and gapped plug with a new plug. 

Replace the plug if it fails to meet 70 

percent of the new plug performance. 


DISTRIBUTOR CHECKS 


Distributor Shaft End Play 
If the shaft end play is not to 

specifications, check the location of the 
gear on the shaft (6-cyl. engine 
distributor), or the distributor shaft 
collar, (dual advance 8-cyl. engine 
distributor). 

6-Cyl. Engine Distributor 
The shaft end play can be checked 

with the distributor installed on the 

engine. 

1. Mount a dial indicator on the 
distributor so that the indicator tip 
rests on the top of the distributor 
shaft. 

2. Push the shaft down as far as it will 
go and set the dial indicator on zero. 

3. Pull the distributor shaft upward as 
far as it will go and read the end 
play. The end play should be within 
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specifications with the distributor 
removed or installed. 

8-Суі. Engine Distributor 

1. Remove the distributor from the 
engine. 

2. Place the distributor in the holding 
tool and clamp it in a vise. 

3. Push the distributor shaft upward as 
far as it will go, and check the end 
play with a feeler gauge placed 
between the collar and the 
distributor base. The end play 
should be within the specified limits. 
If the shaft end play is not to 
specifications, check the location of 
the distributor shaft collar. 


DISTRIBUTOR TESTS—ROTUNDA 
ARE-27-44 DWELL TESTER 


Test Connections Conventional 

Ignition System Distributor 

1. Disconnect the distributor primary 
wire at the coil. Connect a short 
jumper wire to the DIST terminal of 
the coil and the distributor primary 
wire. Connect the red lead to the 
jumper wire. 

2. Connect the black lead to a good 
ground on the engine. 

Transister Ignition System distributor 

l. Connect the red lead to either 
terminal shown in Fig. 3. 

2. Connect the black lead to either tach 
block terminal shown in Fig. 3. 

Dwell Angle Check 

l. Disconnect and plug the distributor 
vacuum line(s). Connect the tester. 

2. Turm the test control knob to the set 
position. 

3. Adjust the set control knob until the 
hand on the dwell meter lines up 
with the set line. 

4. Start the engine and let it idle. 

Turn the test control knob to the 8 

CYL position. 

6. Read the dwell angle on the dwell 
meter and compare the reading to 
specifications. 

7. Turn off the engine. 

8. If the dwell angle was below the 
specified amount, the breaker point 
gap is too wide. If the dwell angle 
was above the specified amount, the 
breaker point gap is too close. 

If the dwell is to specifications, turn 
the test selector knob to the OFF 
position and disconnect the tester leads, 
and jumper wire; then connect the 
distributor vacuum line(s). 

Dwell Angle Adjustment 
If the dwell angle is not within 

specifications, proceed as follows: 

1. Remove the coil high tension lead 
from the distributor and ground it. 

2. Remove the distributor cap and 
place it out of the way. 

3. Loosen the breaker point attaching 
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screw near the breaker point 
contacts. 

4. With the ignition on, crank the 
engine with an auxiliary starter 
switch. 

5. Release the auxiliary starter switch 
and tighten the breaker point 
attaching screw. 

6. Since the adjustment may have 
changed when the attaching screw 
was tightened, crank the engine 
again with the auxiliary starter 
switch and check the dwell. When 
the dwell is properly adjusted, 
remove the jumper wire, auxiliary 
starter switch and tester leads and 
install the distributor cap and coil 
high tension lead. 

Connect the distributor vacuum 
line(s). 


DISTRIBUTOR TESTS—ROTUNDA 
DISTRIBUTOR TESTER 


Mounting Distributor ARE-236 Tester 

1. Adjust the distributor support arm 
in relation to the distributor shaft 
length. 

2. Set the distributor in the support 
arm and enter the lower end of the 
distributor shaft in the Syncrograph 
chuck. 

3. Tighten the chuck on the distributor 
shaft, using the wrench located near 
the support arm column. 

4. Align the distributor shaft by 
shifting the support arm and 
distributor, and tighten the clamp 
Screw. 

5. Clamp the distributor securely in the 
distributor support arm clamp so 
that it will not turn in its mounting. 

6. Connect the Synchrograph test lead 
to the primary wire of the 
distributor. 

7. Connect the tester vacuum line to 
the vacuum diaphragm fitting. Since 
the transistor ignition distributor 
does not have a condenser, (the wire 
has been cut) it will be necessary to 
install one in the circuit of the tester 
(Fig. 9). 


Mounting Distributor ARE-14-16 

Tester 

1. Clamp the distributor securely іп the 
distributor support arm clamp so 
that it will not turn in its mounting. 

2. Loosen the hand-operated locking 
screw on the side of distributor 
support arm, and adjust the support 
arm column up or down by turning 
the crank on the knob at the top of 
the column until the distributor 
shaft or adapter shaft can be 
securely fastened in the driving 
chuck. 
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3. Tighten the drive chuck securely to 
the distributor drive shaft. 

4. Rotate the drive chuck by hand to 
make sure the distributor shaft turns 
freely and then tighten the locking 
screw on the distributor support 
arm. 

5. Connect the Synchrograph test lead 
to the primary or distributor- 
transistor lead wire of the 
distributor. 

Breaker Point Resistance ARE-14-16 

Tester 

1. Turn the test selector to the POINT 
RES. position. 

2. Rotate the chuck by hand until the 
distributor breaker points are closed. 

3. The meter pointer on the cam angle 
meter should read in the OK zone at 
the left side of the meter scale. If the 
meter pointer does not fall in the OK 
zone, there is excessive resistance 
caused by a faulty contact across the 
distributor points, a faulty primary 
lead, or a poorly grounded base 
plate. A faulty contact across the 
distributor points indicates 
improper spring tension or burned 
or pitted points. 

Insulation and Leakage ARE-236 and 

ARE-14-16 Testers 

1. Turn the test selector to the cam 
angle position and rotate the chuck 
by hand until the distributor breaker 
contacts are open. 

2. The cam angle meter should show a 
zero reading. If a zero reading is not 
obtained, a short circuit to ground 
exists. 

A short could be caused by poor 
primary wire insulation, a shorted 
condenser or a short between the 
breaker arm and breaker plate. 
Mechanical Operation—Are-236 and 
ARE-14-16 Testers 
1. Turn the OFF, SET, CAM, SYNC. 

switch to the SET position. 

2. Adjust the SET TACH control so 
that tachometer pointer is on the 
SET line. 

3. Turn the OFF, SET, CAM, SYNC. 
switch to the SYNC. position. 

4. On an ARE-14-16 Tester, turn the 
test selector to the SYNCHRO. 
position and check to make sure that 
the drive chuck is securely tightened 
on the distributor shaft. 

5. Turn the MOTOR switch to the 
LEFT for 8 cylinder setting. 

6. Adjust the speed control to vary the 
distributor speed between 400 and 
4000 engine rpm, or at the 
maximum speed of the engine on 
which the distributor is used. Erratic 
or thin faint flashes of light 
preceding the regular flashes as the 
speed of rotation is increased can be 
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due (о weak breaker arm spring 

tension or binding of the breaker 

arm on the pivot pin. 

7. Operate the distributor at 
approximately 2500 engine rpm and 
move the protractor scale so that the 
zero degree mark on the scale is 
opposite one of the neon flashes. The 
balance of all the flashes should 
come within 1 degree, plus or minus, 
evenly around the protractor scale. 
A variation larger than 1 degree ог 
erratic or wandering flashes may be 
caused by a worn cam or worn or 
bent distributor shaft. 

Dwell Angle 
Disconnect and plug the distributor 

vacuum line(s). 

1. On an ARE-236 Tester turn the 
OFF, SET, CAM, SYNC. switch to 
the CAM position. Operate the 
distributor at about 1000 rpm. 

2. On an ARE-14-16 Tester, turn the 
cylinder selector to the 8 position. 
Turn the test selector switch to the 

cam angle position and operate the 

distributor at approximately 1000 

engine rpm. 

3. Adjust the breaker point gap until 
the dwell angle is to specifications. 
Connect the distributor vacuum 
line(s). 

Breaker Plate Wear 
А worn breaker plate on the 

distributor will cause the breaker point 

gap and contact dwell to change as 
engine speed and load conditions are 
varied. 

Adjust the test set to O degree 
advance, 0 inches vacuum, and 100 rpm. 
Adjust the dwell angle to 26 degrees. 
Apply vacuum to the distributor 
diaphragm and increase it very slowly 
while observing the indicated dwell 
angle. The maximum dwell angle 
variation should not exceed 4 degrees 
when going from zero to maximum 
vacuum at constant rpm. If the dwell 
angle variation exceeds this limit, there 
is excessive wear at the stationary 
subplate pin or the diaphragm rod is 
bent or distorted. 

Distributor Advance and Retard 

Check—On Engine 
Check the initial ignition timing, 

centrifugal advance, vacuum advance, 

and vacuum retard (dual-diaphragm 
distributor), following the procedure 
under Initial Ignition Timing 

Adjustment. 


DISTRIBUTOR SPARK ADVANCE 
TEST—ARE-236 AND ARE-14-16 
TESTERS 


The spark advance is checked to 
determine if the ignition timing 
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advances in proper relation to engine 

speed and load. 

Dual Advance Distributor 

1. Check the contact dwell. If the 
contact dwell or the breaker point 
gap is not within specifications, 
adjust the breaker points. 

2. Check the breaker arm spring 
tension and adjust it, if necessary. 
The dual advance distributor has 

two independently operated spark 
advance systems. Each system is 
adjusted separately. Adjust the 
centrifugal advance before adjusting the 
vacuum advance. 

Centrifugal Advance 

l. Do not connect the test set vacuum 
line to the diaphragm. Set the test set 
to O degree advance and the initial 
rpm setting listed in the 
specifications. 

2. Operate the distributor in the 
direction of rotation 
(counterclockwise) and slowly 
increase the rpm to the setting 
specified for the first advance 
reading listed in the specifications. 
If the correct advance is not 

indicated at this rpm, stop the 
distributor and bend one spring 
adjustment bracket to change its tension 
(Figs. 10 and 11). Bend the adjustment 
bracket away from the distributor shaft 
to decrease advance (increase spring 
tension) and toward the shaft to increase 
advance (decrease spring tension). After 
the adjustment is made, identify the 
bracket. 

3. After an adjustment has been made 
to one spring, check the minimum 
advance point again. 

4. Operate the distributor at the 
specified rpm to give an advance just 
below the maximum. If this advance 
is not to specifications, stop the 
distributor and bend the other 
spring bracket to obtain the correct 
advance. 

5. Check the advance at all rpm 
settings listed in the specifications. 
Operate the distributor both up and 
down the rpm range. 


Vacuum Advance 

1. Connect the test unit vacuum line to 
the horizontal connection (end of 
diaphragm). Set the test unit at O 
degree advance, 0 vacuum, and at 
1000 rpm. 

2. Check the advance at the first 
vacuum setting given in the 
specifications. 

3. If the advance is incorrect and 
adjustment is required, disconnect 
the vacuum line and insert a 1/8 
inch socket head wrench in the end 
of the diaphragm (Fig. 12). Turn the 
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wrench clockwise to increase the 

vacuum advance or 

counterclockwise to decrease it. 

4. After one vacuum setting has been 
adjusted, the others should be 
checked. Do not change the original 
rpm setting when going to a different 
vacuum setting. If the other settings 
are not within limits, there is 
incorrect spring tension, leakage in 
the vacuum chamber and/or line. 
To check the diaphragm for leakage 

(either, or both on dual diaphragm 

distributors): 

Adjust the vacuum pressure of a 
distributor test unit to its maximum 
position. Hold your finger over the end 
of the tester's vacuum hose and note the 
maximum reading obtained. Do not 
exceed 25 inches Hg. 

If the maximum reading is 25 inches 
Hg or less, connect the tester's vacuum 
line to the vacuum fitting on the 
diaphragm to be tested without changing 
any of the adjustments. The maximum 
gauge reading should not be less than it 
was above. If it is less, the diaphragm is 
leaking and should be replaced. 


DISTRIBUTOR DUAL DIAPHRAGM 
TEST 


Vacuum Advance 

1. Disconnect the vacuum lines from 
both the outer and inner 
diaphragms. Plug the line removed 
from the inner diaphragm. 

2. Connect a tachometer and increase 
the idle speed by setting the throttle 
on the first step of the fast idle cam. 

3. Using a timing light observe ignition 
timing setting. 

4. Connect the carburetor vacuum line 
to the outer diaphragm. The timing 
should advance immediately. Adjust 
if necessary. 

Vacuum Retard 

1. Readjust the engine idle speed to 
550-600 rpm. 

2. Using a timing light, observe the 
spark timing. 

3. Remove the plug from the manifold 
vacuum line and connect the line to 
the inner diaphragm. 

4. The timing should retard 
immediately. Replace the dual 
diaphragm unit if the retard portion 
is out of calibration, the advance 
portion cannot be calibrated to 
specifications, if either of the 
diaphragms are leaking. 


GOVERNOR TESTS 


Velocity Governor 

The governor is calibrated for 
sensitivity and adjusted at the factory. 
There are no provisions made for 
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remedying malfunctions of this 

governor in service except to increase or 

decrease the governed speed (refer to 

Velocity Governor Adjustment in Part 

23-20). If the governor is inoperative, 

too sensitive, or not sensitive enough, 

replace the unit. 

The 330 MD engine governor can be 
adjusted for altitude operation. Refer to 
Part 23-20 for the procedure. 

Vacuum Governor 
To determine if the governor is at 

fault when loss of power and 

performance are encountered, make the 
following test: 

1. Disconnect the governor vacuum 
line at the carburetor. 

2. Operate the engine under load to 
determine if the engine reaches 
governed rpm. Disconnecting the 
governor line makes the governor 
control inoperative. Do not exceed 
recommended governor engine rpm. 

3. If the engine performs satisfactorily 
the trouble is the governor control. 
If the engine does not operate 
satisfactorily, the trouble is not in 
the governor system. Connect the 
governor vacuum line. 

If the trouble is in the governor, it 
can be further localized to the 
controlling unit, vacuum lines, or the 
throttle actuating unit as follows: 

Connect the governor vacuum line 
to the carburetor. Disconnect the 
governor vacuum line at the distributor. 
Operate the engine at governed speed. 
Disconnecting the governor line makes 
the governor control inoperative. Do not 
exceed recommended governor engine 
rpm. Place a finger over the end of the 
line. 

If there is no change in engine rpm, 
the trouble is in the throttle actuating 
unit (on the carburetor). 

If the engine speed changed, the 
trouble is in the controlling unit (on the 
distributor). 

Diagnosis Procedure 
Loss of Speed Control. Check for 

vacuum leaks and the operation of the 

governor valve in the distributor. 

Check for proper sealing of the 
diaphragm cover. 

Check the diaphragm for leaks by 
removing the vacuum line at the 
carburetor and attaching a vacuum 
pump to the fitting at the carburetor. 
Apply 25 inches Hg following the 
instructions of the test unit 
manufacturer. The vacuum reading 
should not drop off when the vacuum is 
applied to the diaphragm assembly. If a 
leak is indicated by the test, replace the 
diaphragm. 

Erratic Operation Under Load. 

Check for binding of the throttle shaft 

and throttle lever. 
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FIG. 2 Typical Conventional Ignition System Circuit 


No Governing Action. Vacuum leak 
in the controlling unit, throttle 
actuating unit, or in the fittings or lines. 

Governor valve in the controlling 
unit stuck. 

Passages in the carburetor blocked. 

Over Governing. Passages in the 
carburetor and/or distributor restricted. 

Improper governor adjustment. 

Governor spring pin in throttle 
actuating unit installed in the wrong 
hole. 

Mechanical Governor 
If under certain conditions of 

loading, the engine will not approach 
the no load governed engine speed 
within 200-300 rpm, the load limitation 
of the engine has been exceeded, or the 
governor throttles the engine too soon, 
make the following test: 

Governor Throttle Linkage 

Preliminary Adjustment 

1. Disconnect the governor-to- 
carburetor throttle control rod at 
the governor. 

2. Make sure the throttle control rod is 
free to operate in all positions. 

3. Check the primary spring location 
on the governor control lever arm. 
The spring should be in the inner 
hole on the 2 venturi carburetor, and 
in the outer hole on the 4 venturi 
carburetor. Change the spring 
location if it is not correct. 

4. Check the auxiliary secondary 
spring. Replace the spring if it has 
been overstretched. 

5. To adjust the primary spring 
tension, loosen the top nut on the 


eye bolt. Tighten the bottom nut 
finger tight, then tighten the nut two 
additional full turns. After 
adjusting, lock eye bolt in place by 
tightening bottom nut. 

6. With accelerator in wide open 
throttle position and auxiliary lever 
fully forward, adjust the governor- 
to-carburetor throttle control rod to 
fit in the auxiliary control rod hole. 
Next, shorten the control rod one 
more full turn. This will help to 
avoid compression of the control rod 
linkage. 

7. Attach control rod to the auxiliary 
lever and depress accelerator pedal 
to be sure that wide open throttle is 
achieved. 

Engine Speed Final Adjustment 

1. Bring engine up to normal operating 
temperature. 

2. Adjust governor to obtain the 
recommended engine no-load rpm 
by depressing the accelerator to the 
full wide-open throttle position. 
Adjust speed as follows: To increase 
rpm, loosen the top nut on the 
primary spring eye bolt and tighten 
the bottom, (increasing the spring 
tension). To decrease rpm, loosen 
the bottom nut and tighten the top 
nut, (decreasing the spring tension). 
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ADJUSTMENTS 


GENERAL PROCEDURES 


Accurate ignition system 
adjustments are of great importance in 
the control of hydro-carbon and carbon 
monoxide emissions for reducing air 
pollution. 

After any adjustment of ignition 
timing and distributor point dwell, 
check the distributor automatic advance 
for proper operation. 

To keep engine emissions controlled 
within the limits of government 
regulations, the carburetor fuel mixture 
and idle speed adjustments should be 
checked after making ignition system 
adjustments. Also the exhaust control 
valve (if so equipped), crankcase 
ventilation system, and vacuum systems 
must be in good operating condition. 
Refer to the applicable Group in this 
manual for maintenance and repair 
procedures. 

Initiai Ignition Timing 
Because of the high engine idle 

speeds required on exhaust emission 

control engines, precautions must be 
taken when setting the initial ignition 
timing to be sure that the distributor is 
not partially advanced. To be sure that 
no distributor advance is taking place, 
idle speed should be reduced to 600 rpm 

after the vacuum hoses have been 
disconnected from the diaphragm unit 
and plugged. Reset the idle to the 
specified rpm after adjusting the initial 
timing. Initial ignition timing and idle 
specifications for 1973 trucks are given 
in Specifications Booklet. 

Breaker Point Alignment 
The vented-type pivoted breaker 

points must be accurately aligned and 
strike squarely to assure normal breaker 
point life. Misalignment of these breaker 
point surfaces can cause premature 
wear, overheating and pitting. 

1. Turn the cam so that the breaker 
points are closed and check the 
alignment of the points (Fig. 13). 
If the distributor is in the engine, 

close the points by proceeding as 

follows: 

With the ignition switch off and the 
primary wire disconnected from the 
coil, crank the engine with an auxiliary 
starter switch. 

2. Using the tool shown and exerting 
very light pressure, align the breaker 
points to make full face contact by 
bending the stationary breaker point 
bracket (Figs. 14 and 15). Do not 
bend the breaker arm. 

3. After the breaker points have been 
properly aligned, adjust the breaker 
point gap or dwell to specification. 
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Breaker Point Gap Adjustment 
А scope, а dwell meter, or a feeler 

gauge can be used to check the gap of 

new breaker points. 

А scope or a dwell meter should be 
used to check the gap of used breaker 
points. Due to the roughness of used 
points, it is not advisable to use a feeler 
gauge to check the gap. 

To check and adjust the breaker 
points with a feeler gauge: 

1. Check and adjust the breaker point 
alignment. 

2. Rotate the distributor until the 
rubbing block rests on the peak of a 
cam lobe. 

If the distributor is in the engine, 
place the rubbing block on the peak of 
the cam by proceeding as follows: 

Crank the engine with an auxiliary 
starter switch until the breaker point 
rubbing block is on the highpoint of a 
cam lobe. Insert the correct blade of a 
clean feeler gauge between the breaker 
points (Fig. 16). Adjust the points to the 
correct gap and tighten the screws. 

Apply a light film of distributor cam 
lubricant (C4AZ-19D530-A) to the cam 
when new points are installed. Do not 
use engine oil to lubricate the 
distributor cam. 

Set the ignition timing. 

If a scope or a dwell meter is used 
to adjust new points, be sure the points 
are in proper alignment. Also, set the 
contact dwell to the low setting. 

To check and adjust the breaker 
points with a scope, refer to the scope 
manufacturer's instructions. 

To check and adjust the breaker 
points with a dwell meter, refer to 
Distributor Tests—Rotunda ARE-27- 
55 Dwell Tester. 


Breaker Point Spring Tension 
Adjustment 

Correct breaker point spring tension 
is essential to proper engine operation 
and normal breaker point life. If the 
spring tension is too great, rapid wear of 
the breaker arm rubbing block will 
result, causing the breaker point gap to 
close up and retard the spark timing. If 
the spring tension is too weak, the 
breaker arm will flutter at high engine 
rpm resulting in an engine miss. 

To check the spring tension on the 
breaker points, place the hooked end of 
the spring tension gauge over the 
movable breaker point. Pull the gauge at 
a right angle (90 degrees) to the movable 
arm until the breaker points just start to 
open (Fig. 17). If the tension is not 
within specifications, adjust the spring 
tension. 
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To adjust the spring tension (Fig. 

18): 

1. Disconnect the primary lead wire 
and the condenser lead. 

2. Loosen the nut holding the spring in 
position. Move the spring toward 
the breaker arm pivot to decrease 
tension and in the opposite direction 
to increase tension. 

3. Tighten the lock nut; then check 
spring tension. Repeat the 
adjustment until the specified spring 
tension is obtained. 

4. Install the primary lead wire and the 
condenser lead. 


IGNITION TIMING 


Timing Mark Locations 
The timing marks and their 

locations are illustrated in Figs. 19, 20 

and 21. 

The timing mark on the 240 engine 
in the Econoline and the 240 and 300 
engines in P-Series trucks is a machined 
groove on the flywheel (Standard 
Transmission) or a stamped line on the 
flexplate (Automatic Transmission). It 
is viewed through an opening in the 
engine rear cover plate (Fig. 21) on the 
lower left side of the engine. A rubber 
plug covers the opening to prevent the 
entrance of dust and dirt. Steel stamped 
degree marks ranging from 0 degree or 
top dead center (TDC) to 14 degrees, 
before top dead center (BTDC) are 
located at the edge of the opening. 

When checking the timing, the 
timing mark on the flywheel (or 
flexplate) should be in line with the 
specified degree mark on the engine rear 
cover plate opening when the timing 
light flashes. 

The procedure for checking and 
adjusting the ignition timing with a 
Scope is given in Adjustments of this 
Part. To check and adjust the timing 
with a Rotunda 13-07 power timing 
light proceed as follows: 

Initial Ignition Timing—All Except 

Econoline With 302 CID Engine 

1. Clean and mark the timing marks 
with chalk on white paint. 

2. Disconnect the vacuum line (single- 
diaphragm distributors) or vacuum 
lines (dual-diaphragm distributor), 
and plug the disconnected vacuum 
line(s). 

3. Connect a timing light to a terminal 
of the No. 1 cylinder spark plug 
wire. Connect tachometer to the 
engine. 

4. Start the engine and reduce the 
engine idle speed to 600 rpm to be 
sure that the centrifugal advance is 
not operating. Adjust the initial 
ignition timing to specifications by 
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FIG. 17 Checking Breaker Point 
Spring Tension 


FIG. 18 Adjusting Breaker Point 
Spring Tension 


rotating the distributor in the proper 
direction. 

5. Check the centrifugal advance for 
proper operation. Start the engine 
and accelerate it to approximately 
2000 rpm. If the ignition timing 
advances, the centrifugal advance 
mechanism is functioning properly. 
Note the engine speed when the 
advance begins and the amount of 
advance. Stop the engine. 


6. Unplug the vacuum line and connect 


it to the distributor vacuum advance 
unit (outer diaphragm on dual 
diaphragm distributors). Start the 
engine and accelerate it to 
approximately 2000 rpm. Note the 
engine speed when the advance 
begins and the amount of advance. 
Advance of the ignition timing 
should begin sooner and advance 
farther than when checking the 
centrifugal advance alone. Stop the 
engine. 


7. Check the vacuum retard operation 


on dual-diaphragm distributors. 
Connect the intake manifold 
vacuum line to the inner (retard) 
diaphragm side of the vacuum 
advance. Reset the carburetor to 
normal idle speed. The initial timing 
should retard to approximately 6 
degrees ATDC (See Specifications). 


8. If the vacuum advance or vacuum 


retard (dual-diaphragm 
distributors) is not functioning 
properly (refer to steps 6 and 7 
above), remove the distributor and 
check it on a distributor tester. 
Replace the dual-diaphragm unit if 
the retard portion is not to 
specification. The advance portion 
cannot be calibrated to 
specifications, if either of the 
diaphragms are leaking. Unplug and 
reconnect the distributor vacuum 
lines. Remove the timing light and 
tachometer. 

Econoline-With 302 Engine 

1. Working from the underside of the 
vehicle (Fig. 19), clean and mark the 
timing marks with chalk or white 
paint. 

2. Connect a timing light to a terminal 
of the No. 1 cylinder spark plug 
wire. Connect an engine speed 
tachometer. 

3. Disconnect the vacuum line (single- 
diaphragm distributors) or vacuum 
lines (dual-diaphragm distributor), 
and plug the disconnected vacuum 
line(s). 

4. Start the engine and reduce the 
engine idle speed to 600 rpm to be 
sure that the centrifugal advance is 
not operating. Adjust the initial 
ignition timing to specifications by 


23-01-12 


GENERAL IGNITION SERVICE 


23-01-12 


having an assistant rotate the 
distributor in the proper direction. 
Tighten the distributor clamp hold- 
down screw after the correct setting 
has been obtained. 

5. Check the centrifugal advance for 
proper operation. Start the engine 
and accelerate it to approximately 
2000 rpm. If the ignition timing 
advances, the centrifugal advance 
mechanism is functioning properly. 
Note the engine speed when the 
advance begins and the amount of 
advance. Stop the engine. 

6. Unplugthe vacuum line and connect 
it to the distributor vacuum advance 
unit (outer diaphragm on dual 
diaphragm distributors). Start the 
engine and accelerate it to 


FIG. 19 Engine Timing Marks 
Econoline With 302 CID 
Engine 


approximately 2000 rpm. Note the 
engine speed when the advance 
begins and the amount of advance. 
Advance of the ignition timing 
should begin sooner and advance 
farther than when checking the 
centrifugal advance alone. Stop the 
engine. 

7. Check the vacuum retard operation 
on dual-diaphragm distributors. 
Connect the intake manifold 
vacuum line to the inner (retard) 
diaphragm side Connect the intake 
manifold vacuum line of the vacuum 
advance. Reset the carburetor to 
normal idle speed. The initial timing 
should retard to approximately— 
degrees ATDC (see Specifications). 
If the vacuum advance or vacuum 
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FIG. 20 Typical Engine timing 
MarkscPulley Mounted 


retard (dual-diaphragm 
distributors) is not functioning 
properly (refer to steps 6 and 7 
above), remove the distributor and 
check it on a distributor tester. 
Replace the dual-diaphragm unit if 
the retard portion is not to 
specification, the advance portion 
cannot be calibrated to 
specifications, if either of the 
diaphragms are leaking. Unplug and 
reconnect the distributor vacuum 
lines. Remove the timing light and 
tachometer. 240, and 300 
EnginescP-Series Trucks 
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FIG. 21 Engine Timing Marks 
240, and 300 Engines P- 
Series Trucks 


REMOVAL AND INSTALLATION 


VACUUM HOSES 


The basic vacuum hose connections 
for all distributor systems are shown in 
Fig. 22. 


BREAKER POINTS AND/OR 
CONDENSER 


Removal 
1. Remove the distributor cap and the 
rotor. 


2. Disconnect the primary and the 
condenser wires from the breaker 
point assembly. 

3. Remove the breaker point assembly 
and condenser attaching screws. Lift 


the breaker point assembly and 
condenser out of the distributor. 

Installation 

1. Place the breaker point assembly 
and the condenser in position and 
install the attaching screws. Be sure 
to place the ground wire in the same 
location as the original installation. 

2. Align and adjust the breaker points. 

3. Connect the primary and condenser 
wires to the breaker points. 

4. Install the rotor and the distributor 
cap. 


SPARK PLUG WIRE 


When removing the wires from the 
spark plugs, grasp, twist and pull the 


moulded cap with the hand only. Do not 

pull directly on the wire because the 

wire connection inside the cap may 
become separated or the boot may be 
damaged. 

The ignition wiring installations are 

shown in Figs. 23 and 24. 

Removal 

1. Disconnect the wires from the spark 
plugs and distributor cap. 

2. Pull the wires from the brackets on 
the valve rocker arm covers and 
remove the wires. 

3. Remove the coil high tension lead. 

Installation 

1. Insert each wire in the proper socket 
of the distributor cap. Be sure the 
wires are forced all the way down 
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DISTRIBUTOR VACUUM CONTROL VALVE HOSE INSTALLATION 


WITHOUT FILTER 


—MANIFOLD VACUUM 


CARBURETOR OR MODULATOR VACUUM 


DISTRIBUTOR - ADVANCE SIDE 


DISTRIBUTOR ADVANCE IS CONTROLLED 
BY CARBURETOR VACUUM 


DISTRIBUTOR RETARD IS CONTROLLED 
BY MANIFOLD VACUUM 


FIG. 22 Distributor Vacuum Hose Connections 


into their sockets. The No. 1 socket 
is identified on the cap. On six- 
cyliinder engines, install the wires in 
a clockwise direction (Fig. 23). On 
V-8 engines except Super Duty, 
install the wires іп а 
counterclockwise direction in the 
firing order (1-5-4-2-6-3-7-8) 
starting at the No. 1 socket. 
Cylinders are numbered from front 
to rear; right bank 1-2-3-4, left bank 
5-6-7-8. 

2. Remove the brackets from the old 
spark plug wire set and install them 
on the new set in the same relative 
position. Install the wires in the 
brackets on the valve rocker arm 
covers (Fig. 24). Connect the wires 
to the proper spark plugs. Install the 
coil high tension lead. Be sure the 
No. 7 spark plug wire is positioned 
in the bracket as shown in Fig. 24 
(except Super Duty). 

3. On Super Duty engines install the 
wires in a counterclockwise 
direction in the firing order (1-5-4-8- 
6-3-7-2) starting at the No. 1 socket. 
Note that the wires are positioned in 
the brackets in exact spark plug 
order on both banks for Super Duty 


engines. 


SPARK PLUGS 


Removal 

1. Remove the wires from each spark 
plug by grasping, twisting and then 
pulling the moulded cap of the wire 
by hand only. Do not pull directly 


WITH FILTER 


MANIFOLD VACUUM 


DISTRIBUTOR- 
RETARD SIDE 


FILTER 


B3347.B 


FIG. 23 Typical Ignition Wiring Six-Cylinder Engine 


on the wire because the wire 
connection inside the cap may 
become separated or the weatherseal 
may be damaged. 

2. After loosening each spark plug one 
or two turns, clean the area around 
each spark plug port with 
compressed air, then remove the 
spark plugs. If working on an 
Econoline or F-100 equipped with a 
240 CID engine and air 
conditioning, it will be necessary to 
remove the No. 1 spark plug with 
special Proto Tool 5026-50. This 
tool can be purchased locally. 
After cleaning, dress the electrodes 

with a small file to obtain flat parallel 

surfaces on both the center and side 
electrodes (Fig. 25). Set the spark plug 
gap to specifications by bending the 


ground electrode (Fig. 26). All spark 

plugs new or used should have the gap 

checked and reset as required. 

Installation 

1. Install the spark plugs and torque 
each plug to specifications. 

2. Connect the spark plug wires. 


IGNITION RESISTOR WIRE 


Due to its special resistance, under 
no circumstances should the resistor 
wire be spliced or replaced by any wire 
other than the service resistor wire. Do 
not coil or loop the surplus wire so that 
the coils or loops contact each other as 
excessive heat can be generated and 
cause the main wiring harness to 
overheat. 
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IGNITION RESISTANCE WIRE 
REPLACEMENT—ALL EXCEPT 
TRANSISTOR IGNITION 


10. 


Disconnect the battery negative 
(ground) cable. 

Working in the engine 
compartment, carefully drill a 1/2 
inch hole thru the dash panel in the 
location shown in Fig. 27. Be careful 
not to contact the No. 14401 harness 
with the drill. 

Line Haul Only.Working from 
inside the cab, locate the multiple (3 
Socket green) connector behind the 
lower instrument panel. Connect the 
bullet terminal end of the new 
D1HB-12250-AA resistor wire into 
one of the sockets (Fig. 28). 

City Delivery Only.Working from 
inside the cab behind the upper 
instrument panel, remove the nut 
that secures the No. 16B red-green 
and the No. 904 green-red stripe 
wire to the right stud on the junction 
block (Fig. 3). Secure the eyelet 
terminal of the new D1EB-12250- 
AA resistance wire to the stud with 
the nut that was just removed. 
Route the new resistance wire along 
the No. 14401 harness using the 
existing clips or electricians tape as 
shown in Figs. 27 and 29. 

Insert the eyelet terminal of the new 
resistor wire through the 1/2 inch 
hole in the dash panel and install the 
grommet. 

Remove the nut that secures the No. 
16 pink wire to the left junction 
block stud and remove the pink wire 
from the stud. Cut the pink wire 
approximately 1 inch from the 
harness and tape the end of wire. 
Attach the new resistor wire to the 
stud along with any other wires 
(except pink) that were disconnected 
and secure with the existing nut. 
Line Haul Only.Cut the defective 
No. 16A pink resistance wire 
approximately 1 inch from the 
ignition switch connector and 
harness. Insulate the cut ends of 
wire with tape (Fig. 28). 

Connect the battery negative 
(ground) cable to the battery. 


GENERAL IGNITION SERVICE 


B3234-A 


FIG. 25 Filing Spark Plug Electrode 


Transistor Ignition—All Series 

The resistance wire is connected to 
the green wire coming from the main 
disconnect and the green wire coming 
from the amplifier disconnect. It is 
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B 3267-A 


81391-0 


FIG. 26 Checking Spark Plug Gap 


connected to these green wires with 
quick disconnects. 


1. 


Remove the malfunctioning 
resistance wire (black) from the 
quick disconnects. 

Route the new wire along the wiring 
harness. Connect it to the quick 
disconnects. 

Cut the old wire where it enters the 
wiring harness. 
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NO. 262 BROWN WIRE 
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1/2 INCH DIAMETER HOLE 
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FIG. 27 Resistance Wire Hole Location 
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FIG. 28 Resistance Wire Connection Inside of Cab—Line Haul Vehicle 
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FIG. 29 Resistance Wire Connection Inside of Cab—City Delivery Vehicle 
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assembly (except the condenser, breaker 
point assembly, lubricating wick, 
vacuum diaphragm, distributor base oil 
seal and electrical wiring) in a mild 
cleaning solvent or mineral spirits. Do 
not use a harsh cleaning solution. Wipe 
all parts that can not be immersed in a 
solvent with a clean dry cloth. 

After foreign deposits have been 
loosened by soaking, scrub the parts 
with a soft bristle brush. Do not use a 
wire brush, file or other abrasive object. 
Dry the parts with compressed air. 

Inspect the distributor cam lobes for 
scoring and signs of wear. If any lobe is 
scored or worn, replace the cam 
assembly. 

Inspect the breaker plate assembly 
for signs of distortion. Replace the 
breaker plate assembly if it is distorted. 

The breaker point assembly and 
condenser (if so equipped) should be 
replaced whenever the distributor is 
overhauled. 

Inspect all electrical wiring for 
fraying, breaks, etc., and replace any 
that are not in good condition. 


GENERAL IGNITION SERVICE 


Check the distributor base for cracks 
or other damage. 

Check the diaphragm housing, 
bracket, and rod for damage. Test the 
vacuum hose connections, case, and 
diaphragm for leakage as explained 
under Distributor Tests. Replace all 
damaged parts. 

The breaker point assembly consists 
of the stationary point bracket assembly, 
breaker arm and the primary wire 
terminal. 

Breaker points should be inspected, 
cleaned and adjusted as necessary. 
Breaker points can be cleaned with 
chloroform and a stiff bristle brush. 
Replace the breaker point assembly if 
the contacts are badly burned or 
excessive metal transfer between the 
points is evident (Fig. 30). Metal 
transfer is considered excessive when it 
equals or exceeds the gap setting. 


Distributor Cap 

Clean the distributor cap with a soft 
bristle brush and mild cleaning solvent 
or mineral spirits. Dry the cap with 
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compressed air. Inspect the cap for 
cracks, burned contacts. Permanent 
carbon tracks or dirt or corrosion in the 
sockets. Replace the cap if it is damaged 
as above. 
Rotor 

Clean the rotor with a soft bristle 
brush and mild cleaning solvent or 
mineral spirits. Dry the rotor with 
compressed air. Inspect the rotor for 
cracks or burning. Replace the rotor if it 
is cracked or burned. 


SECONDARY WIRING 


Wipe the wires with a damp cloth 
and check for fraying, breaks or cracked 
insulation. Inspect the terminals and 
weather seals for looseness or corrosion. 
Replace any wires that are not in good 
condition. 


COIL 


Wipe the coil with a damp cloth and 
check for any cracks or other damage. 


CLEANING AND INSPECTION 


SPARK PLUGS 


Examine the firing ends of the spark 
plug, noting the type of deposits and the 
degree of electrode erosion. Refer to Fig. 
31 for the various types of spark plug 
fouling and their causes. 

Clean the plugs on a sand blast 
cleaner, following the manufacturer’s 
instructions. Do not prolong the use of 
the abrasive blast as it will erode the 
insulator and electrodes. 

After cleaning, examine the plug 
carefully for cracked or broken 
insulators, badly pitted electrodes, and 
other signs of malfunction. Replace as 
required. 


DISTRIBUTORS 
Soak all parts of the distributor 


CONDITION 


EXCESSIVE METAL 
TRANSFER OR PITTING 


FIG. 30 Breaker Point Inspection 


Incorrect voltage regulator setting. 
Radio condenser installed to the distributor 
side of the coil, 


Incorrect alignment, 
Incorrect voltage regulator setting, 

Radio condenser installed to the distributor 
side of the coil, 

Ignition condenser of improper capacity. 

Extended operation of the engine at speeds 
other than normal, 


CAUSED BY 


B1443-C 
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САР BRIDGED 


zx 


IDENTIFIED BY DEPOSIT 
BUILD-UP CLOSING GAP 
BETWEEN ELECTRODES 

CAUSED BY OIL OR 
CARBON FOULING IF 
DEPOSITS ARE NOT EXCESSIVE 
THE PLUG CAN BE CLEANED 


IDENTIFIED BY SEVERELY 
ERODED OR WORN ELECTRODES 
CAUSED BY NORMAL WEAR 
SHOULD BE REPLACED 


PRE-IGNITION 


“аш 

IDENTIFIED BY MELTED 
ELECTRODES AND POSSIBLY 
BLISTERED INSULATOR 
METALLIC DEPOSITS ON 
INSULATOR INDICATE ENGINE 
DAMAGE 

CAUSED BY WRONG TYPE 

OF FUEL, INCORRECT IGNITION 
TIMING OR ADVANCE, TOO HOT 
A PLUG, BURNT VALVES OR 
ENGINE OVERHEATING. 
REPLACE THE PLUG 
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OIL FOULED 


IDENTIFIED BY WET BLACK DEP. 
OSITS ON THE INSULATOR SHELL 
BORE ELECTRODES CAUSED BY 
EXCESSIVE OIL ENTERING COMBUS 
TION CHAMBER THROUGH WORN 
RINGS AND PISTONS, EXCESSIVE 
CLEARANCE BETWEEN VALVE 
GUIDES AND STEMS, OR WORN OR 
LOOSE BEARINGS. CAN BE CLEANED 
IF ENGINE IS NOT REPAIRED, USE A 
HOTTER PLUG 


NORMAL 


IDENTIFIED BY LIGHT TAN OR 
GRAY DEPOSITS ON THE 
FIRING ТІР 

CAN BE CLEANED 


OVERHEATING 


di. 
v 


i ( 
AN шшш 
% “ : 
— 


— 


IDENTIFIED BY A WHITE OR LIGHT 
GRAY INSULATOR WITH SMALL 
BLACK OR GRAY BROWN SPOTS 
AND WITH BLUISH-BURNT APPEAR- 
ANCE OF ELECTRODES, CAUSED 
BY ENGINE OVERHEATING. WRONG 
TYPE OF FUEL, LOOSE SPARK 
PLUGS, TOO HOT A PLUG, LOW 
FUEL PUMP PRESSURE OR INCOR- 
RECT IGNITION TIMING. REPLACE 
THE PLUG 


FIG. 31 Spark Plug Inspection 


CARBON FOULED 


IDENTIFIED BY BLACK, 

DRY FLUFFY CARBON 
DEPOSITS ON INSULATOR 
TIPS, EXPOSED SHELL 
SURFACES AND ELECTRODES 
CAUSED BY TOO COLD A 
PLUG, WEAK IGNITION, DIRTY 
AIR CLEANER, DEFECTIVE FUEL 
PUMP, TOO RICH A FUEL 
MIXTURE, IMPROPERLY 
OPERATING HEAT RISER 
OR EXCESSIVE IDLING 

CAN BE CLEANED 


LEAD FOULED 


IDENTIFIED BY DARK 
GRAY,BLACK, YELLOW 
OR TAN DEPOSITS OR A 
FUSED GLAZED COATING 
ON THE INSULATOR TIP 

CAUSED BY HIGHLY 
LEADED GASOLINE. CAN 
BE CLEANED 


FUSED SPOT DEPOSIT 
жет” 


IDENTIFIED BY MELTED 
OR SPOTTY DEPOSITS 
RESEMBLING BUBBLES 
OR BLISTERS 

CAUSED BY SUDDEN 
ACCELERATION. CAN BE 
CLEANED 


B3235-A 
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GENERAL IGNITION SERVICE 
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SPECIAL SERVICE TOOLS 


SPECIAL TOOLS 


Tool Description 


Breaker Point Aligning Tool 


KD-111 or TK-419-A 
12151 
ARE-236 or ARE-1416 


Breaker Point Spring Tension Scale 


Distributor Testers 


Ignition Oscilloscopes 


ARE-27-55 or ARE-881 
Tach-Dwell Tester ARE-27-44 
Timing Light 13-07 


СВ1098-А 
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PART 23-10 Motorcraft Dual Advance 
Distributors - 6 and 8-Cylinder 
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nstallation 
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DESCRIPTION 


IGNITION SYSTEM 


The 1973 ignition systems continue 
to include all components required for 
the Imco exhaust emission control 
system. 

All distributors are equipped with 
both vacuum and centrifugal advance 
units. The vacuum advance governs the 
ignition timing (spark advance) during 
low engine speeds (rpm) or low engine 
loadings. The centrifugal advance, in 
combination with the vacuum advance, 
controls the ignition timing at higher 
engine speeds or heavy engine loadings 
to provide the correct ignition timing for 
maximum engine performance. А dual 
diaphragm vacuum advance is used on 
some engines to provide additional 
ignition timing retard during engine idle 
operation. 

The distributor cam on six cylinder 
engines rotate in a clockwise direction. 
To advance the timing, the distributor 
should be rotated in a counterclockwise 
direction. The distributor cam on V-8 
engines rotate in a counterclockwise 
direction. To advance the timing, the 
distributor should be rotated іп а 
clockwise direction. 


VACUUM SINGLE ADVANCE 
UNIT 


The distributor advance systems are 
independently operated. The centrifugal 
advance mechanism (Fig. 1), located 


below the stationary subplate assembly, 
has centrifugal weights that move 
inward or outward with changes in 
engine speed. As engine speed increases 
the centrifugal weights move ahead with 
respect to the distributor drive shaft. 
The rate of advance is controlled by 
calibrated weight springs. 

The vacuum single advance has a 
spring loaded diaphragm connected to 
the breaker plate assembly. The 
diaphragm is moved against the spring 
pressure by vacuum pressures. When 
the vacuum increases, the diaphragm 
causes the movable breaker plate to 
pivot on the stationary sub-plate. The 
breaker point rubbing block, which is 
positioned on the opposite side of the 
cam from the pivot pin, then moves 
opposite to distributor rotation and 
advances the spark timing. Аз the 
movable breaker plate is rotated from 
retard position to full-advance position, 
the breaker point dwell will remain 
constant due to the breaker point 
rubbing block and the cam rotating on 
the same axes of the breaker plate and 
sub-plate. 


DISTRIBUTOR DUAL- 
DIAPHRAGM VACUUM 
ADVANCE 


The centrifugal advance unit is the 
same on dual-diaphragm vacuum 
advance distributors as on single 
diaphragm vacuum advance 


distributors. The dual-diaphragm unit 
consists of two independently operating 
diaphragms (Fig. 2). The outer 
(primary) diaphragm utilizes carburetor 
vacuum to advance ignition timing. The 
Inner (secondary) diaphragm is actuated 
by intake manifold vacuum to provide 
additional ignition timing retard during 
periods of closed throttle idle, thereby 
assisting in the reduction of exhaust 
system hydrocarbon emission. 

The outer diaphragm is coupled to 
the movable breaker plate much the 
same way as in single-diaphragm 
distributors. An increase in vacuum 
pressure moves the diaphragm against 
the advance diaphragm spring tension, 
causing the movable breaker plate to 
pivot opposite to distributor rotation. 
Thus, ignition timing is advanced, and 
this is calculated to occur during normal 
road-load operation, but not during 
deceleration or idle. 

When intake manifold vacuum is 
applied to the inner diaphragm (retard), 
it moves inward toward the distributor 
(Fig. 2). This allows the advance 
diaphragm spring to move the advance 
diaphragm, causing the movable 
breaker plate to pivot in the same 
direction as distributor rotation. This 
retard of the ignition timing 
automatically occurs during engine idle 
or deceleration except when a 
distributor modulator is installed in the 
vacuum supply line. 
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FIG. 1 Advance Mechanisms—Dual Advance Distributor With Single Diaphragm 


AMOUNT OF TRAVEL FOR RETARD DIAPHRAGM- 
PLATE RESTING 0? RETARD 


RETARD DIAPHRAGM AT FULL RETARD- 
PLATE RESTING ON STOP 


ANN 


9 
(% RETARD STOP 
ГРА NIFOLD 
И ADVANCE DIAPHRAGM ІМ CUR 
F ADVANCE POSITION 
ULL ADVANCE POS CONNECTION 


RETARD DIAPHRAGM 


RETARD 
DIAPHRAGM SPRING 


VACUUM 
ADVANCE STOP 


SASS 


`... w 


FULL VACUUM ADVANCE | FULL VACUUM RETARD 


CARBURETOR VACUUM CONNECTION 


VACUUM ADVANCE SPRING 


ADVANCE DIAPHRAGM 


DISTRIBUTOR BASE 


VACUUM ADVANCE AND RETARD DIAPHRAGMS AT REST 83394-A 


FIG. 2 Dual-Diaphragm Vacuum Advance Mechanism 
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REMOVAL AND INSTALLATION 


BREAKER POINTS AND/OR 
CONDENSER 


Removal and installation 
procedures for breaker points and 
condensers are covered in Part 23-01. 


VACUUM ADVANCE 
UNIT—SINGLE AND DUAL 
DIAPHRAGM 


Removal 

1. Remove the distributor cap (dust 
cover, transistor ignition only) and 
rotor. 

2. Disconnect the vacuum line(s). 

3. Remove the spring clip that secures 
the diaphragm link to the movable 
breaker plate. 

4. Remove the diaphragm unit 
attaching screws, and carefully 
remove the unit. 

Installation 

1. Position the diaphragm unit on the 
distributor and hook the diaphragm 
link in position. 

2. Install the spring clip that secures 

the diaphragm link to the movable 

breaker plate. Install the diaphragm 
unit attaching screws. 

Connect the vacuum line(s). 

4. Install the dust cover (transistor 
ignition only), rotor and the 
distributor cap. 


Э 


BREAKER PLATE AND SUB-PLATE 


Refer to Figs. 3 and 4 for the correct 
location of parts. 


Removal 

l. Remove the distributor cap and 
rotor (if working on transistor 
ignition, remove the dust cover), 
radio supression cover (if so 
equipped). 

2. Remove the breaker point assembly 
and the condenser. Remove the 
vacuum diaphragm. 

3. Working from the inside of the 
distributor, pull the primary wire 
through the opening out of the 
distributor. 

4. Remove the sub-plate attaching 
screws and lift the assembly from the 
distributor. 

Installation 

1. Place the breaker plate assembly in 
position in the distributor. 

2. Install the sub-plate hold-down 
screws (the ground wire should be 
under the sub-plate hold-down 
screw from which it was removed) 
(Figs. 3 and 4). 

3. Insert the primary wire in the 


distributor. Install the breaker 
points and the condenser. Connect 
the primary wire and the condenser 
wire to the breaker point terminal. 
Install the vacuum diaphragm. 

4. Install the dust cap (transistor 
ignition only), rotor and the 
distributor cap. 


CAM AND CENTRIFUGAL 
ADVANCE WEIGHTS 


Removal 

1. Remove the breaker plate and sub- 
plate from the distributor. 

2. Mark one of the distributor weight 
springs and its brackets. Also mark 
one of the weights and its pivot pin. 

3. Carefully unhook and remove the 
weight springs. 

4. Lift the lubricating wick from the 
cam assembly. Remove the cam 
assembly retainer and lift the cam 
assembly off the distributor shaft. 
Remove the thrust washer. 

5. Remove the weight retainers and lift 
the weights out of the distributor. 

Installation 

1. If the weights were removed, fill the 
grooves in the weight pivot pins with 
distributor cam lubricant (C4AZ- 
19D530-A). 

Position the weights in the 
distributor (the marked weight is placed 
on the marked pivot pin) and install the 
weight retainers. 


BREAKER POINT AND CONDENSER 


CONDENSER PLATE 


SLOT 


CONDENSER 
WIRE 


TERMINAL 
BREAKER POINT A 


FRONT ATTACHING SCREW 


2. Place the thrust washer on the shaft. 

3. Fill the grooves in the upper portion 
of the distributor shaft with 
distributor cam lubricant (С4А2- 
19D530-A). 

4. Install the cam assembly. Be sure 
that the marked spring bracket on 
the cam assembly is near the marked 
spring bracket on the stop plate. 
If a new cam assembly is being 

installed, make sure that the cam is 
installed with the hypalon covered stop 
in the correct cam plate control slot. 
Some distributor stops will not be 
covered with the hypalon covering. The 
centrifugal advance range determines 
whether or not a hypalon cover is 
required. This can be done by measuring 
the length of the slot used on the old cam 
and by using the corresponding slot on 
the new cam. Some of the cams will have 
the size of the slot in degrees stamped 
near the slot. If the wrong slot is used, 
an incorrect maximum advance will be 
obtained. 

Place a light film of distributor cam 
lubricant (C4AZ-19D530-A) on the 
distributor cam lobes. Install the 
retainer and the wick. Oil the wick with 
riens engine oil. 

Install the weight springs. Be sure 

that the marked spring is attached to 

the marked spring brackets. 

6. Install the plate assembly. 

7. Install the diaphragm unit. 
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FIG. З Breaker Plate Installed—6-Cylinder Engine Dual Diaphragm Distributor 
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FIG. 4 Breaker Plate Instolled—V-8 Engine single Diaphragm Distributor 


8. Install the primary wire in the 
distributor. Connect the primary 
and condenser wires to the breaker 
point terminal. 

9. Adjust the breaker point gap or 
dwell as required. 


DISTRIBUTOR 
Removal 


1. Remove the air cleaner. Disconnect 
the primary wire from the coil. 
Disconnect the vacuum advance 

line(s) at the distributor. Remove the 

distributor cap. 

2. Scribe a mark on the distributor 
body and the cylinder block 
indicating the position of the body in 
the block, and scribe another mark 
on the distributor body indicating 
the position of the rotor. These 
marks can be used as guides when 
installing the distributor in a 
correctly timed engine. 


3. Remove the distributor hold-down 
bolt and clamp. Lift the distributor 
out of the block. 

Do not rotate the crankshaft while 
the distributor is removed, or it will be 
necessary to time the engine. 
Installation 
1. If the crankshaft was rotated while 

the distributor was removed from 
the engine, it will be necessary to 
time the engine. Rotate the 
crankshaft until No. 1 piston is on 
TDC after the compression stroke. 
Align the TDC mark on the timing 
pointer with the timing pin on the 
crankshaft damper. Position the 
distributor in the block with the 
rotor at the No. 1 firing position. 
Make sure the oil pump 
intermediate shaft properly engages the 
distributor shaft. It may be necessary to 
crank the engine with the starter, after 
the distributor drive gear is partially 
engaged to engage the oil pump 
intermediate shaft. 


Install, but do not tighten, the 
retaining clamp and bolt. Rotate the 
distributor to advance the timing to a 
point where the breaker points are just 
starting to open. Tighten the clamp. 

2. If the crankshaft has not been 
moved, position the distributor in 
the block with the rotor aligned with 
the mark previously scribed on the 
distributor body and the marks on 
the distributor body and cylinder 
block in alignment. 

Install the distributor cap. 

Connect the primary wire to the coil. 
Check the ignition timing with a 
timing light and adjust to 
specifications. Connect the vacuum 
line, and check the advance with the 
timing light when the engine is 
accelerated. 

6. Install the air cleaner. 
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SPECIFICATIONS 


CONVENTIONAL IGNITION SYSTEM — COIL CONDENSER AND PRIMARY CIRCUIT RESISTOR SPECIFICATIONS 


CONDENSER 
Р Primary Capacily Minimum Maximum 
Coil Circuit (Micro Leakage Series 
М Resistor farads) ( Megohms) Resistance (Ohms) 
| Primary Resistance 140-154 Resistance 
( Ohms) (7996) (Ohms) 
Secondary Resistance 7600—8800 
(Ohms) (75*F) 0.21-0.25 10 1 
Атрегаре Draw 45 1.30-1.40 
(Fngine Stopped; (75°F) 
Amperage Draw 25 
(Engine Idling) 
DISTRIBUTOR GENERAL INFORMATION 
Point 
Voltage Rotor Air Breaker Arm Distributor 
Drop Gap Voltage Spring Tension Shaft End Gear 
(Max) Drop (Max) (02) Play © Location © 
240 003-0 010 А 
300 
302 024-0 035 031-4.038 
330 (М0) 022-0.032 071-3.080 
330 (HD) 
360 3.071-3.078 
361 3.071-3.080 
390 0.25 75 KV 17-21 3.071-3.078 
39 3.071-3 080 
401 511-516 


477 


534 
@ Measured with distributor removed 
G) Distance from bottom of mounting flange to bottom of gear 


TRANSISTOR IGNITION SYSTEM 


COIL 
Primary Resistance (Ohms) 0.226-0.251 (75*F) Emitter (Ohms) 0.31-0.35 (75°F) 
Secondary Resistance (Ohms) 4900—5680 (75°F) Collector (Ohms) 0.41.45 (75°F) 
Amperage Draw ( Engine Cranking) 40 Base (Ohms) 7.1—7.9 (75°F) 
Amperage Draw (Engine Idling) 5.0 
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DISTRIBUTOR CONTROL SYSTEMS 


PART 23-15 Distributor Controls 


COMPONENT INDEX 


PORTED VACUUM SWITCH VALVE- 
PVS VALVE. 


General Information 


DESCRIPTION 


GENERAL INFORMATION 


This Part covers the various devices 
used to supplement the vacuum 
diaphragm controls installed on all 
current passenger car distributors. All 
of the devices regulate the distributor by 
changing the vacuum forces applied to 
the distributor diaphragm(s). These 
devices are used because of exhaust 
emission control requirements. 


PORTED VACUUM SWITCH 
VALVE—PVS VALVE 


The PVS valve (coolant temperature 
sensing valve, Figs. 1 and 2) is 
incorporated in the distributor vacuum 
advance supply line of certain engines to 
provide advanced ignition timing under 
prolonged idling conditions. The valve is 
installed in the coolant outlet elbow to 
sense engine coolant temperatures. 
Normally, the valve connects two ports, 
normal source vacuum at the carburetor 
and the distributor port. During periods 
of prolonged idle, should the engine 
temperature rise above normal, the 
valve closes the normal source vacuum 
port and connects the distributor port to 
the alternate source vacuum port. The 
advanced ignition timing causes an 
immediate increase in engine speed, 
which will continue until the engine 
temperature returns to normal. 


Installation 


Removal 


= 
= 
| 


j 
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FIG. 1 Ported Vacuum Switch PVS 
Valve 


PORTED VACUUM SWITCH 
VALVE TEST 


The Ported Vacuum Switch Valve is 
shown in Figs. 1 and 2. 
1. Make certain that all vacuum hoses 
are properly routed and installed. 
2. Attach a tachometer to the engine. 
3. Bring the engine up to operating 
temperature and be certain that the 
choke plate is in the vertical 
position. Engine must not be 
overheated. 


4. Note the engine idle rpm with 


transmission in neutral and 
carburetor throttle in the curb idle 
position. 
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5. Disconnect the vacuum hose from 
the intake manifold at the 
temperature sensing valve and plug 
or clamp the hose. 

6. Note engine idle rpm with the hose 
disconnected. If no change in idle 
speed, the valve is acceptable up to 
this point. If there is drop in idle 
speed of 100 rpm or more, the valve 
should be replaced. 

7. Install vacuum line on manifold 
fitting; then verify that the all season 
cooling mixture is up to 
specifications, and that the correct 
radiator cap is installed. 

8. Cover the radiator sufficiently to 
induce a high temperature 
condition. 

9. Continue to run the engine until the 
red high temperature light comes on 
or the temperature indicated on the 
temperature gauge is at the high end 
of the band indicating an above 
normal temperature. 

If the engine idle speed has by this 
time increased 100 rpm or more, the 
temperature sensing valve is 
satisfactory. If not, it should be 
replaced. Do not overheat the engine. 
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REMOVAL AND INSTALLATION 


PORTED VACUUM SWITCH 
VALVE—PVS VALVE 


Removal 

1. Drain approximately one gallon of 
coolant from the radiator into a 
container. 

2. Disconnect and tag the three 
vacuum hoses from the PVS valve. 

3. Turn the PVS valve 
counterclockwise out of the 
thermostat housing. 

Installation 

l. Install the PVS valve in the 
thermostat housing. 

2. Connect the three hoses to their 
respective ports. 

3. Fill the cooling system with the 
specified coolant. 


В3346-А 


FIG. 2 Ported Vacuum Switch Volve—PVS Valve Sectionol View 


23-16-01 MOTORCRAFT DUAL ADVANCE DISTRIBUTORS WITH VACUUM GOVERNOR 23-16-01 


PART 23-16 Motorcraft Dual Advance Distributors 
With Vacuum Governor Control 


Applies to 330, 361, 391 Engines with Vacuum Governors 
COMPONENT INDEX COMPONENT INDEX 


BREAKER PLATE AND SUBPLATE DISTRIBUTOR 


Installation 
Removal 


BREAKER POINTS 


Removal 


MECHANISM 


Installation se o. ees oe 


CAM AND CENTRIFUGAL ADVANCE 


ШӘКЕН nn 
К ШУ ДЖ тА 


Description 


x Installation 


Removal 


Installation 


DESCRIPTION AND OPERATION 


This dual advance distributor has 
two independently operated spark 
advance systems. A unique centrifugal 
spark advance and throttle governor 
control mechanism is located below the 
stationary sub-plate assembly (Fig. 1). A 


vacuum operated spark advance control 
diaphragm is located on the side of the 
distributor base (Fig. 1). Except for the 
built-in throttle governor valve 
mechanism and tachometer drive 
gearing, this distributor is similar in all 


SPECIFICATIONS 


VACUUM ADVANCE UNIT 


Removal ... 


respects to the dual-advance distributor 
described in Part 23-10. 

The throttle governor operating 
principles are covered in Part 23-20, 
Governors. 
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FIG. 1 Advance and Governor Control Mechanisms 
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DIAGNOSIS AND TESTING 


DISTRIBUTOR 


Testing instructions for this 
distributor are given in Part 23-01. 


GOVERNOR CONTROL 


Testing instructions for the governor 
control mechanism contained in this 
distributor are given in Part 23-20. 


ADJUSTMENTS 


DISTRIBUTOR 

Adjustment instructions for this 
distributor are given in Part 23-01. 
GOVERNOR CONTROL 


Instructions for adjusting the 
vacuum governor control mechanism in 
this distributor are given in Part 23-20. 


REMOVAL AND INSTALLATION 


BREAKER POINT AND/OR 
CONDENSER 


The replacement procedures for 
these units are covered in Part 23-01. 


VACUUM DIAPHRAGM 


Removal 


1. Remove the distributor cap, rotor 
and dust cover. 

2. Remove the vacuum line and fitting 
from the diaphragm. 

3. Remove the spring clip that secures 
the diaphragm link to the movable 
breaker plate. 

4. Remove the diaphragm attaching 
screws and slide the diaphragm (Fig. 
2) out of the distributor. 


Installation 


1. Slide the diaphragm into the 
opening in the distributor and place 
the link in its position. 

2. Install the spring clip that secures 
the diaphragm link to the movable 
breaker plate. 

3. Install the diaphragm vacuum line 
and fitting. 

4. Install the dust cover, rotor and 
distributor cap. 


BREAKER PLATE AND/OR SUB- 
PLATE 


Removal 


1. Remove the distributor cap, rotor 
and uust cover. 

2. Remove the breaker point assembly, 
condenser (if so equipped) and 
vacuum diaphragm (Fig. 2). 

3. Disconnect the primary wire at the 
coil (conventional ignition system) 
or at the quick disconnect (transistor 
ignition system). Working from 
inside the distributor, pull the 
primary wire through the opening in 
the distributor. 

4. Remove the spring clip, flat washer 
and spring washer attaching the 
breaker plate to the sub-plate. 

5. Remove the sub-plate hold-down 
screws and lift both plates out of the 
distributor. 


Installation 


1. Place the breaker plate in position 
on the sub-plate. 

2. Install the spring washer, flat 
washer and spring clip that attach 
the breaker plate to the sub-plate. 

3. Install the sub-plate hold-down 
screws (the ground wire should be 


under the screw near the primary 
wire opening in the distributor). 

4. Working from inside the distributor, 
push the primary wire through the 
opening in the distributor. Connect 
the primary wire to the coil 
(conventional ignition system) or the 
quick disconnect (transistor ignition 
system). 

5. Install the breaker point assembly, 
condenser (if so equipped) and 
vacuum diaphragm. 

6. Align and adjust the breaker points 
(Part 23-01). 

7. Install the dust cover, rotor and 
distributor cap. 


CAM AND CENTRIFUGAL 
ADVANCE MECHANISM 


Removal 


1. Remove the distributor cap, rotor 
and dust cover. 

2. Disconnect the primary wire at the 
coil (conventional ignition system) 
or the quick disconnect (transistor 
ignition system). Working from 
inside the distributor, pull the 
primary wire through the opening in 
the distributor. 
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Remove the sub-plate hold-down 
screws and lift the breaker plate and 
sub-plate assembly from the 
distributor. 

Lift the lubricating wick from the 
cam assembly. Remove the cam 
assembly retainer and lift the cam 
assembly and thrust washer off the 
distributor shaft. 

Mark one of the distributor weight 
springs. Place a mark on the 
bracket, weight and weight pivot 
that are assembled to the marked 
spring. 

Carefully unhook and remove the 
weight springs. 

Lift the weights out of the 
distributor. 


Installation 


1. 


10. 


ЕШ the grooves in the weight pivot 
pin with distributor cam lubricant 
(C4AZ-19D530-A). 

Position the weights in the 
distributor (the marked weight is 
placed on the marked pivot pin). 
Install the weight springs (the 
marked spring is connected to the 
marked weight and bracket). 

Place the thrust washer on the shaft. 
Fill the grooves in the upper portion 
of the distributor shaft with 
distributor cam lubricant. 

Install the cam assembly. Be sure 
that the slots in the cam engage the 
pins on the weights. 

Install the cam retainer. Place a light 
film of distributor cam lubricant on 
the cam lobes. Install the wick in the 
cam assembly and oil the wick with 
SAE 10W engine oil. 

Install the breaker plate and sub- 
plate assembly. 

Working from inside the distributor, 
push the primary wire through the 
opening in the distributor. Connect 
the primary wire to the coil 
(conventional ignition system) or the 
quick disconnect (transistor ignition 
system). 

Install the dust cover, rotor and 
distributor cap. 


DISTRIBUTOR ASSEMBLY 


Removal 


1. 


Remove the air cleaner. Disconnect 
the primary wire at the coil 
(conventional ignition system) or the 
quick disconnect (transistor ignition 
system). Disconnect the vacuum 
advance rubber line, the governor 
air lines and the tachometer cable at 
the distributor, and remove the 
distributor cap. 

Scribe a mark on the distributor 
body and cylinder block indicating 
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FIG. 2 Distributor Disassembled 


the position of the body in the block, 
and scribe another mark on the 
distributor body indicating the 
position of the rotor. These marks 
can be used as guides when installing 
the distributor in a correctly timed 
engine. 

3. Remove the distributor hold-down 
capscrew and clamp, then lift the 
distributor out of the block. 


the block with the rotor at the No. 1 
firing position. 

Make sure the oil pump 
intermediate shaft properly engages the 
distributor shaft. It may be necessary to 
crank the engine with the starter, after 
the distributor drive gear is partially 
engaged, in order to engage the oil pump 
intermediate shaft. 

Install, but do not tighten, the 
retaining clamp and screw. Rotate the 
distributor body counterclockwise until 
the breaker points are just starting to 
open. Tighten the retaining clamp. 

2. If the crankshaft has not been 


Installation 


1. If the crankshaft was rotated while 
the distributor was removed from 


the engine, it will be necessary to 
time the engine. Rotate the 
crankshaft until No. 1 piston is on 
TDC (after the compression stroke). 
Align the TDC mark on the 
crankshaft damper with the timing 
pointer. Position the distributor in 


rotated, position the distributor in 
the block with rotor aligned with the 
mark previously scribed on the 
distributor body, and the marks on 
the distributor body and cylinder 
block in alignment. Install the 
retaining clamp. 
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3. Install the distributor cap. 

4. Connect the primary wire to the coil 
(conventional ignition system) or the 
quick disconnect (transistor ignition 
system). 

5. Connect the governor air lines and 
the tachometer cable to the 
distributor. 

6. Install the air cleaner. Start the 
engine and check the ignition timing 
and adjust it if necessary (Part 23- 
01). Connect the vacuum line, and 
check the advance with the timing 
light when the engine is accelerated 
(Part 23-01). 


SPECIFICATIONS 


DISTRIBUTOR GENERAL INFORMATION 


- 
Rotor Air Breaker Arm Distributor безг 
Engine Point Voltage Gap Voltage Spring Tension Shaft End. Location (2) 
Drop (Max) Drop (Max) (02) Play (1) 
330(HD) 0.025- 0.035 3.071—3.080 
361 | 0.025-0.035 3.071-3.080 
391 0,25 7.5KV 17-21 0.025-0.035 3.071—3.080 
T) Measured with distributor removed 
| 2) Distance from bottom of mounting flange to bottom of gear. 
CONVENTIONAL IGNITION SYSTEM - COIL CONDENSER AND PRIMARY CIRCUIT RESISTOR SPECIFICATIONS 
CONDENSER 
Primary Circuit | nee 
COIL ride. Capacity Minimum Leakage Maximum Series 
(Micro-farads) (Megohms) Resistance (Ohms) 
it 
Primary Resistance 1.40-1.54 Resistance 
| (Ohms) (25948) (Ohms) 
Secondary Resistance 7600-8800 
(Ohms) (7/50! F) 0.21—0 25 10 1 
Amperaqe Draw 4.5 1.30-1.40 
(Engine Stapped) (750 F) 
Amperage Draw РАС 
(Engine Idling) 
TRANSISTOR IGNITION SYSTEM Е 
Coil 
Г Primary Resistance (Ohms) 0.226—0.251 (759 F) Emitter (Ohms) 0.31-0.35 (75° F) 
| Secondary Resistance (Ohms) 4900-5680 (759 F) Collector (Ohms) 0.41-0.45 (759 F) 
Amperage Draw (Engine Cranking) 40 Base (Ohms) 7.1-7.9 (750 F) 
Amperage Draw (Engine Idling) 5 Ü 
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PART 23-20 Governors 


MECHANICAL GOVERNOR - APPLIES TO 

330, 361, 390, 391, 401, 477 and 

534 CID ENGINES 
ОТТЕ 


СОМРОМЕМТ INDEX 


VACUUM GOVERNOR - APPLIES TO 
330, 361, 390 and 391 CID 
ENGINES - Continued 

DISASSBITIDIV] t, na - 


Installation AA n 
Removal ааа аза; 


ЗОРИ 


Заа ОП 


Bemoval eoe Te RU reser ces 


VELOCITY GOVERNOR - APPLIES TO 
240, 300, 360 and 390 CID ENGINES 


VACUUM GOVERNOR - APPLIES TO 


330, 361, 390 and 391 СІП ENGINES ООП я 
ОШТО е He pipu usu a E a eQ 
JASSGITID МА ER шиа ым з [installation ы кыхы о As 


ОЗЕРО е RONEN Е С 


DESCRIPTION АМО ОРЕКАТІОМ 


VELOCITY GOVERNORS 


Conventional Velocity Governor 

The velocity governor (Fig. 1) 15 а 
single unit mounted between the 
carburetor and the intake manifold. 
There is no provision for repair of this 
governor. It should be replaced when 
damaged. 
The governor is operated by а 
combination of manifold vacuum and 
the air flow past the governor valves. 
The governor throttle valves are offset in 
the throttle bore so that the combined 
force of manifold vacuum and the fuel 
air flow through the bores has greater 
effect on the larger, upstream area of the 


C (1 9 


MANIF OLD VACUUM 
PASSAGE TO 
CARBURETOR 
POWER VALVE 
ADJUSTING CAP B3296-A 


FIG. 1 Typical Velocity Governor 


valves. This forces the throttle valves to 
move toward the closed position 
restricting the fuelair flow. The closing 
action of the throttle valves is opposed 
by the control spring. The control spring 
is attached to the throttle valve shaft 


cam. The cam provides a balance 
between the closing action of the 
throttle valves and the action of the 
control spring at all engine speeds. 
Under operating conditions, the 
governor throttle valves do not close, 


MAINIFOLD VACUUM PASSAGE TO 


ADJUSTING CAP 


OUTLET FITTING 


CARBURETOR POWER VALVE 


INLET FITTING 
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FIG. 2 Coolant Heated Velocity Governor 
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but remain open enough to allow the 
required quantity of the fuel-air mixture 
to flow into the manifold to maintain the 
governed engine speed. 

To maintain the proper vacuum to 
the distributor, the governor has two 
interconnected vacuum transfer ports 
and a vacuum transfer plunger. When 
the governor throttle valves are forced 
toward the closed position, vacuum 
from the lower port is supplied to the 
distributor to maintain sufficient spark 
advance. When the governor throttle 
valves are open wide enough, the 
plunger shuts off the bottom port and 
the top port supplies vacuum to the 
carburetor distributor vacuum passage 
for sufficient vacuum to the distributor. 
Coolant Heating Velocity Governor 

The coolant heated velocity 
governor (Fig. 2) is used on the 360 and 
390 truck engines with manual-shift 
transmissions. This governor has a 
coolant passage so that the governor can 
also be used as a coolant heated 
carburetor spacer. Otherwise, the 
description and operation of this 
governor is the same as the conventional 
velocity governor. 

Compensating Governor 300 MD 
Engine 

The characteristic of velocity-type 
governors is that the regulated engine 
speed increases in direct proportion to 
any increase in the altitude in which the 
engine is operated. This also causes a 
proportionate increase in the variance 
between regulated load and no-load 
settings. А normal sea level load setting 
of 3600 engine rpm becomes 4000 
engine rpm at 5000 feet above sea level. 
A normal sea level no-load setting of 
3900 engine rpm becomes 4500 engine 
rpm at 5000 feet above sea level. The 300 
engine rpm variation at sea level 
becomes a 500 engine rpm variation at 
5000 feet above sea level. 

The velocity governor used on a 330 
MD V-8 cam be adjusted to compensate 
for variations due to altitude. Any 330 
MD У-8 engine equipped with a velocity 
governor and operated consistently at or 
above 2000 feet above sea level must 
have the velocity governor adjusted for 
specific altitude. 

With the exception of the altitude 
compensating adjustment, the 
description and operation of this 
governor is the same as the conventional 
velocity governor. 


VACUUM GOVERNOR 


The throttle actuating mechanism 
on the carburetor (Fig. 3) has a 
diaphragm assembly, governor spring, 
and governor lever assembly. The spring 
and diaphragm are linked together by 
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the governor lever which is attached to 
the carburetor primary throttle shaft. 
The controlling unit contains a 
centrifugally operated governor valve. 
The valve is driven by the distributor 
drive mechanism. 

The operator controls the throttle 
plates in the usual manner below 
governing speeds through a clutch 
arrangement on the carburetor throttle 
body. When governing speed is reached, 
a combination of venturi and manifold 
vacuum acts on the governor diaphragm 
to close the throttle plates (Fig. 4). Two 
calibrated by-pass jets in the vacuum 
passages meter the vacuum from the 
venturi and the manifold to provide the 
correct balance for proper operation of 
the governor. At speeds below 
governing rpm., this vacuum is 
weakened by air from the governor 
valve so that premature governing 
action will not occur. Filtered air from 
the carburetor air cleaner enters the 
governor system through a passage in 
the carburetor to the controlling unit. A 
combination of vacuum from the 
venturi and manifold transmitted 
through the governor system passages 
on the carburetor, draws the air through 
the governor valve and back to the 
governor diaphragm on the carburetor. 

In the controlling unit, centrifugal 
force acting on the governor valve, 
which has kept pace with engine speed, 
overcomes the tension of the valve 
spring and partially retards the flow of 
air to the throttle actuating mechanism 
when governing speed is reached. 

The air flow is retarded by the valve 
sleeve being thrown outward by 
centrifugal force and thus partially 
closing the air inlet on the governor 
valve shaft. 

The partial blocking of the air inlet 
reduces the amount of air bleeding 
through to the diaphragm on the 
carburetor, thus allowing manifold and 
venturi vacuum to operate the 
diaphragm. As the vacuum acting on 
the diaphragm becomes stronger, the 
diaphragm moves the governor lever 
against the tension of the governor 
spring to close the throttle plates. The 
governed engine speed is held for 
constant load by centrifugal force on the 
valve (in the ignition distributor) 
balanced against the tension of the valve 
spring. Any slight change in engine 
speed due to load restriction will cause 
the governor valve to react immediately, 
either increasing or decreasing the 
amount of air bleeding through the 
governor valve orifice. A change in 
amount of air bleed will, in turn, cause 
an instant response from the diaphragm 
to increase or decrease the throttle plate 
opening. When the accelerator is 
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released, control is taken from the 
governor by the external throttle lever, 
and the return spring in the accelerator 
pedal linkage closes the throttle pedal to 
bring the engine to any desired lower 
speed. 


MECHANICAL GOVERNOR 


The governor is the mechanical 
flyweight type (Fig. 5). The flyweights 
are pivoted on the governor shaft. A 
direct mechanical linkage from the 
governor throttle control arm to the 
carburetor control arm limits carburetor 
action to the governor setting. As the 
engine speed increases, the rotation of 
the governor shaft increases. Centrifugal 
force causes the weights to move 
outward as the rotation of the governor 
shaft increases. However, a spring 
retards or limits the movement of the 
weights until the centrifugal force 
overcomes the spring tension. At this 
time the weights are forced outward 
closing the throttle plates through the 
linkage to the throttle shaft. 

A clutch assembly, located on the 
side of the carburetor, connects the 
carburetor throttle shaft to the 
accelerator pedal linkage. When engine 
speed is below the governor full-load 
setting, the clutch is engaged. Once the 
full-load speed is attained, the main 
actuating lever on the governor and its 
linkage become the controlling factors 
and tend to close the throttle plates and 
disengage the clutch. At this point the 
maximum engine rpm is determined by 
the governor. When engine speed falls 
below the governor setting, the clutch 
re-engages, and the pedal accelerator 
linkage once again controls the rpm of 
the engine. 
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FIG. 3 Throttle Actuating 
Mechanism—Vacuum 
Governor 


23-20-03 GOVERNORS—GASOLINE ENGINE 23-20-03 


GOVERNOR BY-PASS JETS 


— 
— --- --- — Б кан е сы Те сы. 


CLEAN-AIR РА55АСЕ 
VALVE SLEEVE 


GOVERNOR VACUUM 
PASSAGE 


VALVE SPRING 


П 
ll 
[] D) | i T A А V 
iH zi 4 Cg = Ж n \ en) Ea Z NN HY = Z 
ІҢ (OEC i Aa 1 | 
SSSA арраи Е РАТ E 
poc 7 VU BZD 
| (=== Кү 
| n was ADJUSTING NUT е 
I ——— WEB mu 
Z 2 
A mum) Fa pyE лла 
[x da 72 
ау ба 


REAR VIEW 2 


GOVERNOR SPRING 


GOVERNOR LEVER 


GOVERNOR VACUUM LINE 


m 
[77 sew 
БЕЛЕ 


= 


DIAPHRAGM ROD 


DIAPHRAGM 


BOTTOM VIEW 


B3294-A 


FIG. 4 Governor System 
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ADJUSTMENTS 


VELOCITY GOVERNOR 


Conventional and Coolant Heating 
Velocity Governors 

Connect a tachometer to the engine. 
With the engine at normal operating 
temperature, operate the engine at wide 
open throttle and compare the rpm with 
the operating range of the governor. The 
operating range is stamped on the 
governor plate. 

If governed speed is within range, 
stop the engine and remove the 
tachometer. 

If adjustment is required or desires, 


remove the governor seal (Fig. 1). To 
increase rpm, turn the cap 
counterclockwise. To decrease rpm, 
turn the cap clockwise. When 
adjustment is complete, stop the engine, 
seal the cap, and remove the 
tachometer. 
Compensating Governor 

If the truck is going to be operated 
at a consistent altitude, or at varying 
altitudes above 2000 feet, adjust the 
governor by following the Constant 
Altitude Adjustment Procedure. 

If the truck is going to be operated 
at varying altitudes adjust the governor 


by following the Varying Altitude 
Adjustment Procedure. 


CONSTANT ALTITUDE ADJUSTMENT 


1. Cut the governor seal wire and 
remove the adjusting cap (Fig. 1). 
Do not rotate the adjusting cap 
during removal. 

2. Use a mirror and a light to observe 
the position of the slots in the 
adjusting bushing (Fig. 6). 


3. Hold Tool T64T-12450-A in the 


proper position to engage the 
adjusting bushing slots (Fig. 6), and 
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carefully insert the hex-shaped 
center post of the tool in the hex- 
head of the adjusting screw. Push 
the tool inward until the tangs on the 
tool engage the slots in the adjusting 
bushing. If the tool will not engage 
in the adjusting bushing slots, note 
the position of the tool and rotate 
the tool slightly in either direction 
until engagement is achieved. If it is 
necessary to rotate the tool more 
than 1/6 turn (1 flat of the hex head) 
to accomplish engagement, rotate 
the tool back to its insertion position 
and pull the tool out. Rotate the tool 
1/6 turn in the direction required to 
achieve engagement and re-insert it. 

4. The altitude adjustment table (Fig. 
7) specified the amount from the 
factory setting that Tool T64T- 
12450-A should be rotated to adjust 
the velocity governor for altitude 
operation. For an increase in the 
average altitude of operation, rotate 
the tool the specified amount in the 
counterclockwise direction. 

5. Remove the tool and install the 
adjusting cap. Do not turn the 
adjusting cap. 

6. Install the tachometer and check 
and adjust the no-load setting of the 
governor. The no-load setting 
should be 3900 rpm at the trucks 
operating altitude. If the altitude 
adjustment was done properly, the 
load setting at the truck's operating 
altitude should be 3600 rpm. If the 
governor is being adjusted at an 
altitude above the truck's 
anticipated operating altitude, the 
load and no-load speeds should be 
slightly above 3600 and 3900 rpm 
respectively. If the governor is being 
adjusted at an altitude below the 
truck's anticipated operating 
altitude, the load and no-load should 
be slightly below 3600 and 3900 rpm 
respectively. 

If the load rpm is below the 
specified rpm (3500 at sea level and 
3600 at operating altitudes above 2000 
feet), insert the tool by following step 3 
and turn it counterclockwise. Remove 
the tool, insert the adjusting cap and 
adjust the no-load setting. Check the 
load setting and adjust again if 
necessary. 

If the load rpm is above the 
specified rpm (3500 at sea level and 
3600 at operating altitudes above 2000 
feet), insert the tool by following step 3 
and turn it clockwise. Remove the tool, 
insert the adjusting cap and adjust the 
no-load setting. Check the load setting 
and adjust again if necessary. 

7. Remove the tool and install the 
adjusting cap. 


Tool - T6AT- 12450- А 


В3297-А 


FIG. 6 Altitude Compensation Adjustment 


8. Seal the adjusting cap to the 
governor body (Fig. 1) using the 
service governor seal wire and lead 
seal. 


VARYING ALTITUDE ADJUSTMENT 


This adjustment is made on trucks 
that are operating between altitudes at 
or near sea level and altitudes above 
2000 feet. 


l. Adjust the governor to 3800 rpm 
(no-load) for sea level operation (this 
is only necessary if the governor has 
been adjusted after the truck has left 
the factory). 

2. Using the adjusting cap only, adjust 
the no-load speed for 4100 rpm at 
the anticipated altitude by turning 
the adjustment cap 1/4 turn in the 
clockwise direction for each 1000 
foot difference between the adjusting 
and maximum anticipated operating 
altitudes. 


If the maximum operating altitude 
of the truck is lower than the altitude at 
which the adjustment is being made, 
adjust the no-load speed to 4100 rpm 
with the adjustment cap. 


VACUUM GOVERNOR 


l. Connect a tachometer to the engine. 

2. Operate the engine until normal 
operating temperature has been 
reached. 

3. Operate the engine at wide open 
throttle and note the engine speed 
registered. 

4. Stop the engine and remove the 
adjusting hole plug from the 
controlling unit housing. 

5. With the ignition switch off, crank 
the engine until the governor 
adjusting nut is aligned with the 
adjustment hole. 

6. Turn the adjusting nut clockwise to 
increase speed and counterclockwise 
to decrease speed. One full turn of 


Average Operating 


Amount oÍ ç 
Altitude— Feet 


Tool Rotation 


1/3 turn (1209) 

1/2 turn (1809) 

2/3 turn (2409) 
ci 5/6 turn (3009) 
| turn (3609) 


Ф 609 or 1/6 turn rotation is equiv- 
alent to one flat of the tool hex 
head. 


СВ1023-А 
FIG. 7 Altitude Adjustment Table 


the adjusting nut will change top 
speed about 150 rpm. 

7. Repeat the above procedure until 
the proper top speed is reached. 

8. Install the adjusting hole plug and 
tighten it securely. 

9. Attach a new locking wire and lead 
seal to the adjusting hole plug and 
the adjacent fin. 


MECHANICAL GOVERNOR 


1. Disconnect the throttle control rod 
at the carburetor. 

2. Loosen the top nut on the primary 
spring adjusting eye bolt. 

3. Tighten the bottom nut finger tight, 
then turn it in two additional turns 
to pre-load the spring. Tighten the 
top nut. 

4. Move the throttle to the wide open 
position and connect the governor 
throttle control rod to the 
carburetor control arm. 

5. Adjust the governor throttle control 
rod so that the governor throttle 
control auxiliary lever is full 
forward. This is the wide open 
throttle position. Next, shorten the 
rod one fuil turn. This will position 
the throttle plates slightly off wide 
open position and will avoid 
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compression of the control rod 
linkage. 

6. Check the accelerator linkage to be 
sure that wide open throttle position 
is achieved when the accelerator 
pedal is depressed to the floor. Be 
sure that the accelerator rod or cable 
is attached to the proper hole in the 
throttle lever. 

7. Check the operation of the choke 
plate from the full open to the full 
closed position for proper 
adjustment and freedom of 
operation. Оп a C-or W-Series 
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truck, the choke plate will not close 
completely when the choke knob is 
pulled all the way out. 


If there is any bind in the choke 
cable on a C-or W-Series truck, 
examine the cable for sharp or reverse 
bends. Be sure the end of the cable is 
bent downward to prevent interference 
with the bottom of the air cleaner, as 
interference will restrict opening of the 
choke plate. 


8. To adjust the speed, operate the 
engine (with the parking brake 
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applied) until normal operating 
temperature has been reached. 
Depress the throttle to the full wide 
open position and adjust the speed 
by increasing the tension of the 
governor main spring to increase the 
rpm, and by decreasing the tension 
to decrease the rpm. 


Sensitivity of the governor can be 
sharpened by installing the governor 
spring in the hole closest to the governor 
lever arm pivot. Adjust the governed 
speed after changing the spring position. 


REMOVAL AND INSTALLATION 


VELOCITY GOVERNOR 


Removal 

1. Remove the air cleaner. 

2. On a six cylinder engine, cut the 
governor seal wire. 

3. Remove the carburetor to governor 
vacuum line. 

4. Remove the carburetor and gasket. 

5. On а 360 or 390 V-8 engine with a 
manual-shift transmission, partially 
drain the radiator and remove the 
coolant hoses from the governor. 

6. Remove the governor, spacer (if so 
equipped) and gaskets. Discard the 
gaskets. 

Installation 

1. Position a new gasket over the studs 
on the intake manifold. 

2. Install the governor and gasket. 

3. Install the spacer and gasket (if so 
equipped). 

4. Install the carburetor. 

5. Ona 360 or 390 V-8 with a manual- 
shift transmission, connect the 
coolant hoses to the radiator and fill 
the radiator. 

6. Install the governor to carburetor 
vacuum line. 

7. On a six cylinder engine, install a 
new governor wire and seal. 


8. Install the air cleaner. 
VACUUM GOVERNOR 


THROTTLE ACTUATING MECHANISM 


Removal 

1. Disconnect the lines at the governor 
unit on the carburetor. 

2. Remove the choke control lever and 
the governor housing cover, the 
governor spring and spring pin, the 
governor lever nut and lock washer, 
and the governor housing to main 
body screws and lock washers. Mark 
the position of the spring pin for 
correct assembly. 

3. Lift the governor housing off the 
throttle shaft and remove and 
discard the governor housing seal. 

Installation 

1. Position a new governor housing 
gasket on the main body. Install a 
new governor body seal on the 
governor housing, then slide the 
housing on the throttle shaft. 

2. Insert the end of the throttle shaft 
into the governor lever and install 
the governor lever lock washer and 
nut. 

3. Install the governor housing to main 


body lock washers and screws. 

4. Install the governor housing cover 
and choke control lever. 

5. Connect the governor lines. 


CONTROLLING UNIT 


Because the governor controlling 
unit is integral with the distributor, the 
removal, disassembly, assembly, and 
installation procedures are covered with 
the distributor. 


MECHANICAL GOVERNOR 


Removal 


1. Disconnect the tachometer drive, 
the oil pressure sending unit wires, 
and the throttle control linkage at 
the governor. 

2. Remove the governor assembly and 
gasket. 


Installation 


1. Using а new gasket, position the 
governor assembly in the cylinder 
block and install the washers and 
attaching nuts. 

2. Connect the throttle control linkage, 
the tachometer drive, and the oil 
pressure sending unit wires. Adjust 
the governor. 


DISASSEMBLY AND ASSEMBLY 


VACUUM GOVERNOR 


THROTTLE ACTUATING MECHANISM 
Disassembly 


1. Remove the diaphragm rod retainer 
and the governor lever. 
2. Remove the governor line fitting, 


the by-pass jets, the diaphragm 
cover, and the diaphragm. 

3. Remove the fast idle cam shaft 
retainer and slide the fast idle cam 
and shaft out of the housing. 

4. Remove the cam plunger, plunger 
spring, and the fast idle pin. 
Cleaning and Inspection. Clean all 


the metal parts in carburetor 
cleaner. Check the housing for 
cracks or stripped threads. 
Assembly 
Refer to Fig. 8 for the correct 
location of the parts. 
1. Place the fast idle pin in position in 
the governor housing with the small 


23-20-07 GOVERNORS—GASOLINE ENGINE 
FAST IDLE CAM PLUNGER 
SPRING PIN RETAINER SPRING 
BY-PASS 
JETS CAM 
GOVERNOR hip Ее 
SPRING һи; are 


воо — | 
RETAINER D ^g... 


GOVERNOR FAST 
LEVER IDLE PIN 
FAST IDLE CAM AND 
SHAFT ASSEMBLY 
GOVERNOR 
FITTING GOVERNOR 
HOUSING 


(CONNECTION TO 
DISTRIBUTOR) 


GOVERNOR 


DIAPHRAGM HOUSING SEAL 


B3295-A 


FIG. 8 Throttle Actuating Mechanism 
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end toward the throttle shaft. 
Insert the fast idle cam plunger 
spring in the plunger and install the 
assembly in the governor housing. 
Slide the fast idle cam and shaft in 
position and install the retainer. 
Install the governor by-pass jets and 
the governor line fitting. 

Install the governor spring pin in the 
same hole from which it was 
removed. 

Position the governor diaphragm in 
the governor housing. 

Install the cover, then install a new 
safety wire and seal. 

Place the governor lever in the 
housing and insert the diaphragm 
rod on the smallest stud of the lever. 
Install the rod retainer. 
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АШ engines incorporate а closed- 
type positive crankcase ventilation 
system and an exhaust emission system 
to control engine emissions within 
Government specifications. 

To maintain the required exhaust 
emission levels, the carburetor must be 
kept in good operating condition and 
adjusted to specifications. 

Additional engine performance 
checks are required to keep the exhaust 
emissions at the specified minimum 
pollutant level. Refer to the applicable 
owners manual for these performance 
checks and the recommended intervals. 

This part ccvers general fuel system 
tests, adjustment and repair procedures. 
In addition, the cleaning and inspection 
procedures are covered. 

For fuel system component 
removal, disassembly, assembly, 
installation and major repair 
procedures, refer to the pertinent part of 
this Group. 

The carburetor identification tag is 
attached to the carburetor. The basic 
part number for all carburetors is 9510. 
To procure replacement parts, it is 
necessary to know the part number 
prefix and suffix and, in some instances, 
the design change code (Fig. 1). 

Always refer to the Master Parts 
List for parts usage and 
interchangeability before replacing a 
carburetor or a component part of a 
carburetor. 
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PART NO. PREFIX PART NO. SUFFIX 
INDICATES NEW 
DESIGN 
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Motorcraft’ 


1 
D3AZ BA 
A 1С 


ie se. 


DESIGN ASSEMBLY CODE-YEAR 


CHANGE MONTH AND DAY V1290-D 


FIG. 1 Typical Carburetor 
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FIG. 2 Typical Motorcraft 
Carburetor Power Valve 
Test for Model 2100-D 2-V 
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FIG. 3 Typical Holley Carburetor 
Power Valve Test 


TESTING 


CARBURETOR TESTS 


ACCELERATING PUMP DISCHARGE 
TEST 


1. Remove the air cleaner. 

2. Open the primary throttle plates and 
observe the fuel flow from the 
accelerating pump discharge 
nozzles. If the system is operating 
correctly, a quick steady stream of 
fuel will flow from the discharge 
nozzles. 


POWER VALVE TESTS 


A power valve test can be performed 
only on the Motorcraft Model 2100-D 
2-V and Holley 2-or 4-V carburetors. 

On the Carter Model YF 1-V, the 
power valve piston assembly is replaced 
only by Ford-authorized carburetor 
rebuilders. 

A power valve must not be replaced 
unless it is leaking enough to cause an 


unadjustable rough engine idle 
condition. Fuel accumulation in the 
power valve cover does not necessarily 
indicate a non-functioning power valve. 
Fuel vapors will be drawn into the 
vacuum side of the power valve and 
condense during periods of deceleration. 
Leakage in the power valve area can be 
caused by an improperly tightened cover 
or leaking gaskets. Any gasket sealing 
qualities leakage must be corrected 
before the power valve is replaced. 

If the power valve leakage is 
suspected, the following test procedure 
should be performed. 


Motorcraft Model 2100-D 2-V 
Carburetor 


1. Remove the carburetor from the 
intake manifold. Invert the 
carburetor. 

2. Remove the glass bowl from the 
fixture (Fig. 2). Fill the bowl half- 


full of water. Install the bowl on the 
fixture. 


3. Connect a line from the vacuum 


pump to the fitting on top of the 
fixture. Insert the large OD end of 
the wand into the tube and attach 
the other end of the tube to the 
fitting on the side of the fixture. Slip 
the rubber gasket (furnished with 
the tool) over the small OD end of 
the wand. Hold this end against the 
power valve vacuum pick-up port 
(Fig. 2). 


4. Look for bubble formations in the 


water in the bowl. А continuous 
stream of bubbles indicates leakage 
through the power valve diaphragm 
or gasket, or the cover or gasket. 


If leakage is encountered, the power 
valve, power valve gasket, cover, and 
cover gasket should be replaced one at a 
time with a new part and the test 
repeated until the source of leakage has 
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been found. If the source of leakage can 
not be found, the gasket seats are 
damaged and should be replaced. 

A few bubbles may be noticed 
immediately upon attaching the vacuum 
line. The bubbling should stop within 
approximately 15 seconds or after the 
air has been removed from the system. If 
no bubbles are seen, the power valve, 
gaskets and cover are sealing properly. 
Holley 2-V or 4-V Carburetor 
1. Remove the fuel bowl and metering 

block (primary bowl and block on a 

4-venturi carburetor) from the 

carburetor. 


2. Install the fuel bowl, metering block, 
and gaskets on the adapter plate 
(Fig. 3). Be sure the fuel bowl screws 
are properly tightened. 

3. Remove the glass bowl from the 
fixture and fill it half-full of water. 

4. Install the bowl on the fixture. 

5. Connect a line from a vacuum pump 
to the fitting on top of the fixture. 

6. Connect a line from the adapter 
plate to the fitting on the side of the 
fixture. 

7. Look for bubble formations in the 
water in the glass bowl. A 
continuous stream of bubbles 


indicates leakage through the power 
valve diaphragm or gasket. If 
leakage is encountered, install a new 
power valve and gasket and repeat 
the test. If leakage is still evident the 
gasket seat is damaged and the 
metering block should be replaced. 
A few bubbles may be noticed 
immediately upon attaching the vacuum 
line. The bubbling should stop within 
approximately 15 seconds or after the 
air has been removed from the system. If 
no bubbles are seen, the power valve and 
gasket are sealing properly. 


ADJUSTMENTS 


CARBURETOR ADJUSTMENTS 


SUPPLEMENTAL IDLE SPEED AND 
FUEL MIXTURE PROCEDURES 


If a satisfactory idle condition is not 
obtained after performing the normal 
idle fuel settings, additional checks of 
engine systems must be performed. 

1. The following items should be 
checked and, if required, corrected. 
a. Vacuum leak(s)-Refer to the 

Wiring and Vacuum Diagrams 
Manual (Form 7795P-73) for 
vacuum schematic diagrams and 
the location of the vacuum lines. 

b. Ignition system wiring 
continuity. 

c. Spark plugs. 

d. Distributor breaker point dwell 
angle. 

e. Distributor point condition. 

f. Initial ignition timing. 

In certain instances, it may be 
possible that the idle condition is not as 
good as normally expected. It is 
suggested that the customer with a new 
vehicle be advised that the vehicle be 
driven 50 to 100 miles. Then, when the 
engine friction has been reduced, the 
idle condition should be improved. If, 
after this break-in period, the idle 
condition is believed to be 
unsatisfactory, readjust the engine idle 
speed to specification and observe for a 
satisfactory idle. 

2. If the idle condition is not improved 
after the items in Step 1 have been 
checked, perform the following 
engine mechanical checks: 

a. Fuel level. 

b. Crankcase ventilation system. 

c. Valve clearance, using the 
collapsed tappet method on 
hydraulic valve lifters. 

d. Engine compression. 


3. After verification of all engine 
systems has been made, there may be 
isolated cases where a satisfactory 
idle condition has not been obtained, 
due possible to a lean idle fuel 
mixture. If this condition is 
encountered, check the air-fuel ratio 
with the aid of an exhaust gas 
analyzer, and adjust the air-fuel 
ratio to specifications. 


USE OF THE EXHAUST GAS 
ANALYZER 


The use of the exhaust gas analyzer 
is recommended only after the Normal 
Fuel Setting Procedures and Additional 
Idle Speed and Fuel Mixture Procedures 
have been performed and the engine idle 
condition is still not satisfactory. 

1. Connect a Rotunda Model BRE-42- 
721 Exhaust Gas Analyzer, JJRE-23 
Exhaust Emission Analyzer or 
equivalent A/C-powered unit, in 
accordance with instructions 
provided by the manufacturer. АШ 
exhaust gas analyzers must be 
checked for proper calibration. 
Rotunda analyzers must have a 
Certified Calibration Identification 
on the face of the instrument. 

2. Observe the reading obtained on the 
exhaust gas analyzer. The analyzer 
reading must be taken with the air 
cleaner installed. Refer to the 
specifications for the minimum air- 
fuel ratio or idle CO reading. 

3. Turn the idie mixture adjusting 
screw(s), as required, within the 
range of the idle limiter until the 
specified air-fuel ratio or idle CO 
reading is obtained (on 2-and 4- 
barrel carburetors, turn the idle 
limiters an equal amount). The 
analyzer reading must be obtained 
with the air cleaner installed. 


Correct for any changes in engine 
idle speed immediately as the idle 
mixture screw(s) and limiters are 
turned. Allow at least 10 seconds 
following each idle mixture screw or 
limiter adjustment for the analyzer 
reading to properly respond and 
stabilize. 

Verify the analyzer reading. 
Thermal conductivity exhaust gas 
analyzers will give an erroneously rich 
reading if the air-fuel mixture is 
extremely lean. To check for this 
condition, partially hand choke the 
carburetor, or rapidly open and close 
the throttle three or four times to enrich 
the air fuel mixture. The analyzer 
metering will reflect the momentary 
rich condition. Then it will deflect in the 
lean direction as the rich condition 
subsides, and will gradually return to a 
richer reading as the excessively lean 
air-fuel ratio or idle CO reading is 
produced, Vehicles with an automatic 
transmission must be in Neutral while 
this is being done. 

4. If the air-fuel ratio or idle CO 
reading is to specifications, and the 
various engine systems are 
functioning correctly, no further 
adjustments should be made. 

If the air-fuel ratio or idle CO 
reading is not to specifications, as shown 
by the analyzer reading, it may be 
corrected by altering the controlled 
limits of the carburetor idle fuel system. 
Refer to the procedures in Removal and 
Installation of Idle Limiter Caps. 


REMOVAL AND INSTALLATION OF 
IDLE LIMITER CAPS 


1. Remove the plastic limiter caps by 
cutting with side-cutter pliers and 
knife. After the cut is made, 
carefully pry the limiter apart. On 
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3/8" DRIF T 


V1289.A 
FIG. 4 Idle Limiter 
Installation— Carter Model 
YF 1-У 


some carburetors, it may be 

necessary to remove the carburetor 

to remove the limiters. 

On Holley 4-V carburetors with the 
limiters installed in the metering block, 
pry the limiters off with a screwdriver. 
2. After the limiters are removed, set 

the carburetor to the correct air-fuel 

ratio or idle CO reading, using the 
exhaust gas analyzer. 

3. When the air-fuel ratio or idle CO 
reading is within specifications, 
install colored plastic service limiter 
caps. 

When installing a limiter cap, use 
care not to turn the idle mixture screw 
with the cap. Position the cap so that it 
is in the maximum counterclockwise 
position with the tab of the limiter 
against the stop on the carburetor. 

The idle mixture adjusting screw 
will then be at the maximum allowable 


outward, or rich, setting. 

To install the service limiter cap, use 

a straight, forward pushing force with 

thumb pressure or a 3/8-inch socket 

wrench extension (Fig. 4). 

4. Recheck the air-fuel ratio or idle CO 
reading with the air cleaner 
installed, using the exhaust gas 
analyzer to make sure the limiter 
caps are properly installed. After the 
idle limiter has been reset and the 
air-fuel ratio and idle condition are 
satisfactory, stamp or scribe the 
letter R on the carburetor 
identification tag just above the 
name to indicate that the carburetor 
has been reworked. 


CLEANING AND INSPECTION 


CARBURETORS 


Dirt, gum, water or carbon 
contamination in the carburetor or the 
exterior moving parts of the carburetor 
are often respondible for unsatisfactory 
performance. For this reason, efficient 
carburetion depends upon careful 
cleaning and inspection. 

The cleaning and inspection of only 
those parts not included in the 
carburetor overhaul repair kit are 
covered here. All gaskets and parts 
included in the repair kit should be 
installed when the carburetor is 
assembled and the old gaskets and parts 
should be discarded. 

Wash all parts except the rubber or 
solid nitrophyl carburetor float (if so 
equipped), the accelerating pump 
diaphragm, the power valve or power 
valve diaphragm, the fuel enrichment 
valve (4-V carburetor), the secondary 
throttle diaphragm (4-V carburetor), 
the governor diaphragm and the anti- 
stall dashpot diaphragm in clean 
commerical carburetor cleaning solvent. 
If a commercial solvent is not available, 
lacquer thinner or denatured alcohol 
may be used. 

Rinse the parts in kerosene to 
remove all traces of the cleaning solvent, 
and then dry them with compressed air. 
Wipe all parts that can not be immersed 
in solvent with a clean, soft, dry cloth. 
Be sure all dirt, gum, carbon and other 
foreign matter are removed from all 


parts. 


Check the metal float(s) for leaks by 
holding it under water that has been 
heated to just below the boiling point. 
Bubbles will appear if there is a leak. If 
a float leaks, replace it. Replace the float 
if the arm needle contact point is 
grooved. If the float(s) is serviceable, 
polish the needle contact surface of the 
arm with crocus cloth or steel wool. 
Replace the float shaft(s) if it is worn. 

Force compressed air through all 
passages of the carburetor. Do not use a 
wire brush to clean any parts or a drill 
or wire to clean out any openings or 
passages іп the carburetor. А drill or 
wire may enlarge the hole or passage, 
changing the calibration of the 
carburetor. 

Check the choke shaft for grooves, 
wear, and excessive looseness or 
binding. Inspect the choke plate for 
nicked edges and for ease of operation. 
Free the shaft and plate, if necessary. 

Check the throttle shaft(s) in its bore 
for binding. Check the throttle plate(s) 
for burrs which prevent proper closure. 

Check the action of the poppet 
valves in the choke plate and the poppet 
valves in the air horn (Holley 4-V 
carburetor). Free them, if necessary. 

Inspect the main body, throttle body 
and metering block (Holley carburetors) 
air horn, nozzle bars and booster venturi 
assemblies (2-V and 4-V carburetors), 
power valve cover, accelerating pump 
cover, and the secondary diaphragm 
housing (Holley 4-V carburetor) for 
cracks. 


Replace all screws and nuts that 
have stripped threads. Replace all 
distorted or broken springs. 

Inspect all gasket mating surfaces 
for nicks and burrs. Repair or replace 
any parts that have a damaged gasket 
surface. 

On the Holley 2-V or 4-V 
carburetors, inspect the main and 
accelerating pump discharge nozzles 
and idle restrictions. If any of the 
openings are blocked, open them with 
compressed air. 

On the Motorcraft 2-V carburetor, 
inspect the idle tubes in each nozzle bar 
assembly. If they are plugged, bent, or 
broken, replace the booster venturi and 
nozzle bar assembly. 

Inspect the rubber boot of the anti- 
stall dashpot (if so equipped) for proper 
installation in the groove of the stem 
bushing. Check the stem movement for 
smooth operation. Do not lubricate the 
stem. Replace the assembly if it is 
damaged. 


MECHANICAL FUEL 
PUMPS—GASOLINE ENGINES 


On all fuel pumps, except the Carter 
permanently sealed type, clean the fuel 
pump body, valve housing and cover. If 
the fuel pump is equipped with an 
integral fuel filter, clean the filter 
housing and cover passages. Inspect the 
pump body, valve housing, cover, 
TOCker arm, spring and pin for cracks or 
damage and replace them if necessary. If 
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the fuel valves аге not serviceable and 
replacement is necessary replace the 
valve housing and valves as an assembly. 
Inspect the mounting flange for 
distortion. Remove the pump body or 
lap the distorted flange if necessary. 


On Carter permanently sealed fuel 
pumps, clean the fuel pump with a cloth. 
Clean the integral filter housing in 
solvent. Inspect the fuel pumps for 


GENERAL FUEL SYSTEM SERVICE 


cracks or damage. Inspect the mounting 
flange for distortion. Lap the distorted 
flange, if necessary. Inspect the rocker 
arm spring, pin and the rocker arm for 
wear, cracks or damage. The rocker arm 
spring, pin and the rocker arm are the 
only components on the permanently 
sealed fuel pumps that are replaceable. 
If any other fuel pump components are 
damaged beyond repair, replace the fuel 
pump. 
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ELECTRIC FUEL 
PUMP—GASOLINE ENGINES 


The electric fuel pump is replaced as 
an assembly and should not be 
disassembled for cleaning or inspection 
purposes. Refer to Wiring Diagram 
Manual, Form 7795P-73 for schematics 
and locations of wiring harnesses and 
related parts. 
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PART 24-04 Model YF 1-V Carburetor 


COMPONENT INDEX 
ACCELERATOR PUMP 
Removal and Installation 
AIR HORN TO MAIN BODY GASKET 
Removal and Installation 
ANTI-STALL DASHPOT 
AUTOMATIC CHOKE THERMOSTATIC 
SPRING HOUSING 
CARBURETOR 
Description 


Disassembly and Assembly ........... 
Removal and Installation 
CHOKE PLATE PULLDOWN 


DASHPOT ADJUSTMENT 


DESCRIPTION 


The model YF 1-У carburetor is 
made up of three main assemblies: the 
air horn, the main body, and throttle 
body (Figs. І and 2). 

The air horn, which serves as the 
main body cover, contains the 
automatic choke thermostatic control 
(on most models), the choke plate, 
internal fuel bow] vent, fuel inlet fitting, 
inlet needle and seat and the float and 
lever assembly. The anti-stall dashpot or 
solenoid throttle positioner (if equipped) 
is bracket-mounted to the air horn. 

Medium-Duty vehicles in the F-B- 
and LN-500 Series with either a 240 or 
300 CID engine and the Medium-Duty 
vehicles in the P-350, 400 and 500 Series 
with a 240 CID engine are equipped 
with a manual choke. All others use a 
vacuum piston-type automatic choke. 

The main body contains the 
accelerator pump assembly, metering 
rod jet, low-speed jet, accelerator pump 
check ball and weight, an anti- 
percolator bleed and the main discharge 
nozzle. 

The throttle body contains the 
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MODEL YF 1-У CARBURETOR 24-04-02 


The Model YF 1-V carburetors used 
on the F-100 4 x 2 and 4 x 4 and E-100, 
200 and 300 vehicles equipped with a 
240 CID Six are equipped with a 
solenoid throttle positioner (Fig. 3). The 
solenoid reduces the curb idle rpm by 
allowing the throttle plate to close 
farther than the normal curb idle 
position when the ignition is turned off. 

The engine speed is regulated and 
controlled by a proportion a fuel and air 
delivered to the cylinders for all engine 
operating conditions. Operation is based 
on the principle of pressure differences. 

Air is drawn into the carburetor air 
horn by manifold vacuum. As the air 
passes through the carburetor on the 
way to enter the cylinders, low pressure 
is created at the fuel discharge outlets of 
the carburetor. The fuel bowl is vented 
to the carburetor air horn. The high air 
pressure exerted on the fuel in the bowl 
forces the fuel to travel up through the 
fuel discharge channels and out into the 
air stream passing through the 
carburetor. The fuel and air is mixed at 
this point and distributed into the engine 
cylinders for combustion. 
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FIG. 2 Model YF 1-V Carburetor 
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FIG. 3 Model YF Carburetor Equipped with Throttle Solenoid Positioner 
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ADJUSTMENTS 


All carburetors are equipped with 
idle fuel mixture adjusting limiters. The 
limiters control the maximum idle fuel 
richness and prevent overly rich idle 
adjustments. 

The external-type plastic idle limiter 
cap is installed on the head of the idle 
fuel mixture adjusting screw (Fig. 4). 
Any idle fuel mixture adjustment made 
on carburetors having this type of 
limiter must be within the range of the 
idle adjusting limiter. Under no 
circumstances are the idle adjusting 
limiters or the limiter stops on the 
carburetor to be mutilated or deformed 
to render the limiter inoperative. 


А satisfactory idle should be 
obtainable within the range of the idle 
adjusting limiters, providing all other 
engine systems are operating within 
specifications. 

Following are the normal 
procedures necessary to properly adjust 
the engine idle speed and fuel mixture. 
The specific operations should be 
followed in the sequence given whenever 
the idle speed or idle fuel adjustments 
are made. 

In isolated cases a satisfactory idle 
condition may not be achieved by 
performing the normal procedures. If 
this occurs, refer to Supplemental Idle 
Speed and Fuel Mixture Procedures 
(Part 24-01). 


NORMAL IDLE FUEL SETTINGS 


ENGINE OFF 


1. Set the idle fuel mixture screw and 
limiter cap to the full 
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CURB IDLE SPEED 
ADJUSTING SCREW 
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FIG. 5 Curb Idle Speed Adjusting 
Screw 


counterclockwise position of the 

limiter cap. 

2. Back off the idle speed adjusting 
screw until the throttle plate seats in 
the throttle bore. 

3. Besure the dashpot or solenoid (if so 
equipped) plunger is not interfering 
with the throttle lever. 

It may be necessary to loosen the 
dashpot to allow the throttle plate to 
seat in the throttle bore. 

4. Turn the idle speed adjusting screw 
inward until it just makes the 
contact with the screw stop on the 
throttle shaft and lever assembly, 
and then turn the screw inward | 1/ 
2 turns to establish a preliminary 
idle speed adjustment (Fig. 5). 


ENGINE ON 


Set the parking brake while making 
idle mixture and speed adjustments. 

l. The engine and underhood 
temperatures must be stabilized 
before idle adjustments are made. 
Run the engine a minimum of 20 
minutes at 1500 rpm. This can be 
done by positioning the fast idle 
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FIG. 6 Carter Model YF 1-V With 
Throttle Solenoid Positioner 


24-04-03 


screw on the intermediate step of the 
fast idle cam. 


2. Check the initial ignition timing and 
the distributor advance and retard as 
described in Group 23. 

Use an accurate reading tachometer 
when checking the initial ignition timing 
and idle fuel mixture and speed. 


3. On a vehicle with a manual-shift 
transmission, the idle setting must 
be made only when the transmission 
is in neutral. 

On a vehicle with an automatic 
transmission, the idle adjustment is 
made with the parking brake on the 
transmission selector lever in the Drive 
range, except as noted when using an 
exhaust gas analyzer (Part 24-01). 


4. Besure the choke plate is in the full- 
open position. 


5. Turn the headlights on high beam, 
to place the alternator under a load 
condition in order to properly adjust 
to the specified engine idle speed 
during the adjustment procedure. 


6. The Final idle speed adjustment is 
made with the air conditioner (if so 
equipped) turned OFF. 


7. Adjust the engine curb idle rpm to 
specifications. The tachometer 
reading (rpm) must be taken with 
the air cleaner installed. On vehicles 
with less than 50 miles, set the idle 
speed approximately 25 rpm bellow 
specifications to allow for an idle 
rpm increase as the engine loosens 
up in the first 100 miles of driving. 
On the Model YF 1-V equipped with 

a solenoid throttle positioner (Fig. 6), 
loosen the jam nut on the solenoid at the 
bracket and rotate the solenoid in or out 
to obtain the specified curl idle rpm. 
Disconnect the solenoid lead wire at the 
bullet connector near the loom, set 
automatic transmission in Neutral, then 
adjust the carburetor throttle stop screw 
to obtain 500 rpm. Connect the solenoid 
lead wire and open the throttle slightly 
by hand. The solenoid plunger will 
follow the throttle lever and remain in 
the fully extended position as long as the 
ignition is on and the solenoid 
energized. 

If it is not possible to adjust the idle 
speed with the air cleaner installed, 
remove it and make the adjustment. 
Then replace the air cleaner and check 
again for the specified rpm. 


8. Turn the idle mixture adjusting 
screw inward to obtain the 
smoothest idle possible within the 
range of the idle limiter. 

Check for idle smoothness only with 
the air cleaner installed. 
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FAST IDLE CALM INDEX SETTING 


1. Position the fast idle screw оп the 
kickdown step of the fast idle cam 
against the shoulder of the high step. 

2. Adjust by bending the choke plate 
connecting rod to obtain the 
specified clearance between the 
lower edge of the choke plate and 
the carburetor bore. 


FAST IDLE SPEED 


The fast idle adjustment screw 
contacts one edge of the fast idle cam. 
The cam permits a faster engine idle 
speed for smoother running when the 
engine is cold during choke operation. 
As the choke plate is moved through its 
range of travel from the closed to the 
open position, the fast idle cam pick-up 
lever rotates the fast idle cam. Various 
positions on the fast idle cam permit a 
slower idle rpm as engine temperature 
rises and choking is reduced. Make 
certain the curb idle speed and mixture 
are adjusted to specification before 
attempting to set the fast idle speed. 


MANUAL CHOKE CARBURETOR 


l. With the engine operating 
temperature normalized (hot), air 
cleaner removed and a tachometer 
attached, manually rotate the fast 
idle cam to the top step while 
holding the choke plate fully open. 

2. Turn the fast idle adjusting screw 
inward or outward as required to 
obtain the specified fast idle rpm. 


AUTOMATIC CHOKE CARBURETOR 


l. With the engine operating 
temperature normalized (hot), air 
cleaner removed and a tachometer 
attached, manually rotate the fast 
idle cam until the fast idle adjusting 
screw rests on the specified step of 
the cam. 

2. Turn the fast idle adjusting screw 
(Fig. ) inward or outward to obtain 
the specified rpm. 

When setting fast idle speed, all 
vacuum distributor and EGR controls 
must be by-passed to insure proper 
speeds during cold operation. This can 
be achieved through the use of a jumper 
hose from the carburetor DIST part to 
the vacuum advance part on the 
distributor. The EGR vacuum source 
should be disconnected and plugged 
during the adjustment. 


ANTI-STALL DASHPOT 


The engine idle mixture speed must 
be properly adjusted before adjusting 
the anti-stall dashpot. 

1. Remove the air cleaner. 


FIG. 7 Fast Idle Speed Adjustment 


2. Loosen the anti-stall dashpot 
locknut. 

3. With the choke plate open, hold the 
throttle plate closed (idle position), 
and check the clearance between the 
throttle lever and dashpot plunger 
tip with a feeler gauge of the 
specified clearance dimension. Turn 
the dashpot inward or outward to 
obtain the specified clearance and 
tighten the lock nut. The clearance 
must be measured with the plunger 
fully depressed. 


AUTOMATIC CHOKE 
THERMOSTATIC SPRING 
HOUSING ADJUSTMENT 


The automatic choke has an 
adjustment to control its reaction to 
engine temperature. By loosening the 
clamp screws that retain the 
thermostatic spring housing to the 
choke housing, the spring housing can 
be turned to alter the adjustment. Refer 
to the specifications for the proper 
setting. 

1. Remove the air cleaner assembly 
from the carburetor. 

2. Loosen the thermostatic spring 
housing clamp retaining screws. Set 
the spring housing to the specified 
index mark and tighten the clamp 
retaining screws. 

3. If other carburetor adjustments are 
not required, install the air cleaner 
assembly on the carburetor. 


FAST IDLE CAM 


(Ы FAST IDLE SCREW 
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FLOAT ADJUSTMENT 


FUEL LEVEL 


The dry fuel level float adjustment 
for the Carter Model YF 1-V carburetor 
is a final float or fuel level adjustment. 
1. Remove the carburetor air horn and 

gasket from the carburetor. Refer to 

Air Horn to Main Body Gasket 

Replacement for the proper 

procedure. 


2. Fabricate a float level gauge (Fig. 8) 


to the specified float level 
dimension. 


TAB (LOW FUEL LEVEL) 
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FIG. 8 Fuel Level Float Adjustment 
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Invert the air horn assembly, and 
check the clearance from the top of 
the float to the bottom of the air 
horn with the float level gauge (Fig. 
7). Hold the air horn at eye level 
when gauging the float level. The 
float arm (lever) should be resting on 
the needle pin. Do load the needle 
when adjusting the float. Bend the 
float arm as necessary to adjust the 
float level (clearance). Do not bend 
the tab at the end of the float arm, 
because it prevents the float from 
striking the bottom of the fuel bowl 
when empty. 

Install the carburetor air horn and a 
new gasket on the carburetor. Refer 
to Carburetor Air Horn to Main 
Body Gasket Replacement for the 
proper procedure. 


DRY FLOAT DROP 


1; 


2. 


Remove the carburetor air horn and 
gasket as described in this Part. 
Fabricate a float drop gauge to the 
specified dimension. 

Hold the air horn upright and let the 
float hang free. Measure the 
maximum clearance from the top of 
the float to the bottom of the air 
horn with the float drop gauge. Hold 
the air horn at eye level when 
gauging the dimension. 

To adjust, bend the tab at the end of 
the float arm to obtain the specified 
setting. 

Install the carburetor air horn and a 
new gasket as described in this Part. 


METERING ROD 


1; 


2. 


FI 


Remove the carburetor air horn and 
gasket from the carburetor. 


Back out the idle speed adjusting 
screw until the throttle plate is 
closed tight in the throttle bore. 
OD ACTION CAUSED P 
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G. 9 Metering Rod Adjustment 
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FIG. 10 Dechoke Clearance 


Adjustment 


Press down on the end of the pump 
diaphragm shaft until the assembly 
bottoms. 

To adjust the metering rod, hold the 
diaphragm assembly as in Step 3, 
then, turn the rod adjustment screw 
(Fig. 9) until the metering rod just 
bottoms in the body casting. 

Turn the metering rod adjustment 
screw in (clockwise) one additional 
turn for the final adjustment. 
Install a new gasket and the 
carburetor air horn. 


DECHOKE CLEARANCE 


I: 


Remove the air cleaner. 

Hold the throttle plate fully open 
and choke the choke plate as far as 
possible without forcing it. Use a 
drill of the proper diameter to check 
the clearance between the choke 
plate and air horn (Fig. 10). 

If the clearance is not within 
specification, adjust by bending the 
arm on the choke trip lever of the 
throttle lever. Bending the arm 
downward will decrease the 
clearance, and bending it upward 
will increase the clearance. Always 
recheck the clearance after making 
any adjustment. 

If the choke plate clearance and fast 
idle cam linkage adjustment was 
performed with the carburetor on 
the engine, adjust the engine idle 
speed and fuel mixture. Adjust the 
dashpot (if so equipped). 


FIGs AN 
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LEVER 


Pulldown Clearance 
Adjustment 


CHOKE PLATE PULLDOWN 


1 


Remove the air cleaner. Remove the 
choke thermostatic spring housing 
from the carburetor. 

Bend a 0.026 inch diameter wire 
gauge at a 90 degree angle 
approximately 1/8 inch from one 
end. Insert the bent end of the gauge 
between the choke piston slot and 
the right hand slot in the choke 
housing. Rotate the choke piston 
lever counterclockwise until the 
gauge is snug in the piston slot. 
Exert a light pressure on the choke 
piston lever to hold the gauge in 
place, then use a drill gauge with a 
diameter equal to the specified 
clearance between the lower edge of 
the choke plate and the carburetor 
bore to check clearance (Fig. 11). 
To adjust the choke plate pulldown 
clearance, bend the choke piston 
lever as required to obtain the 
specified setting. Be sure the piston 
link is not distorted when bending 
the piston lever. А distorted piston 
link will cause erratic choke 
operation. 

Install the choke thermostatic 
spring housing and gasket. Set the 
housing to specifications. 
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REMOVAL AND INSTALLATION 


AIR HORN TO MAIN BODY 
GASKET 


MANUAL CHOKE CARBURETOR 


Removal 

1. Remove the air cleaner. 

2. Disconnect the choke rod at the 
choke lever and shaft on the 
carburetor air horn. 

3. Disengage the choke cable 
connecting retainer from the cable 
clamp and remove the cable from 
the choke lever. Remove the air 
horn assembly attaching screws, 
dashpot and bracket assembly and 
air horn gasket. Discard the gasket. 

Installation 

1. Install a new air horn to main body 

gasket. Make sure all holes in the 

new gasket have been properly 
punched and that no foreign 
material has adhered to the gasket. 

Install the air horn assembly, 

dashpot and bracket assembly and 

air horn attaching screws. Install the 
choke cable. 

Install the air cleaner. Start the 

engine and run it until normal 

operating temperature is reached. 

Adjust the idle speed and fuel 

mixture. 


AUTOMATIC CHOKE CARBURETOR 


Removal 

1. Remove the air cleaner. 

2. Disconnect the choke heat tube at 
the carburetor air horn. Disconnect 
the fuel inlet line at the carburetor. 
Disconnect the choke clean air tube. 
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FIG. 12 Accelerator Pump and 
Lifter Link Assembly 
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FIG. 13 Pump Diaphragm and Housing 


3. Remove the wire clip retaining the 
link joining the choke shaft lever to 
the fast idle cam and remove the 
link. Remove the air horn assembly 
attaching screws, dashpot and 
bracket assembly or solenoid 
throttle positioner and air horn 
gasket. Discard the gasket. 


Installation 

1. Install a new air horn to main body 
gasket. Make sure all holes in the 
new gasket have been properly 
punched and that no foreign 
material has adhered to the gasket. 
Install the air horn assembly, 
dashpot and bracket assembly or 
solenoid throttle positioner and air 
horn attaching screws. Position the 
link joining the fast idle cam to the 
choke shaft lever and retain in place 
with the wire clip. 


2. Connect the fuel inlet line and choke 


heat tube to the carburetor air horn. 
Connect the choke clean air tube. 


3. Install the air cleaner. Start the 
engine and run it until normal 
operating temperature is reached. 
Adjust the idle fuel mixture and idle 
speed. 
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MAIN METERING JET, LOW- 
SPEED JET, METERING ROD, 
ACCELERATING PUMP OR 
CHECK BALL 


Removal 


1, 


2; 


Remove the carburetor from the 
engine. 

Remove the carburetor air horn and 
gasket by following the Instructions 
under Air Horn to Main Body 
Gasket Replacement. 

Turn the main body casting upside 
down and catch the accelerating 
pump check ball and weight. 
Loosen the throttle shaft arm screw, 
and remove the arm and the pump 
connector link. 

Remove the accelerating pump 
diaphragm housing screws. Lift out 
the pump diaphragm assembly, the 
pump lifter link the metering rod 
(Fig. 12). 

Disengage the metering rod arm 
spring from the metering rod, and 
remove the metering rod from the 
metering rod arm assembly. Note 
the location of any washers 
Shimming either spring for proper 
reassembly. Compress the pump 
upper spring, and remove the spring 
retainer. Remove the upper spring, 
the metering rod arm assembly and 
the pump lifter link from the pump 
diaphragm shaft. Compress the 
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pump diaphragm shaft. Compress 
the pump diaphragm spring and 
retainer, spring and pump 
diaphragm assembly from the pump 
diaphragm housing assembly. 

7. With the proper size jet tool or 
screwdriver, remove the low speed 
jet and the metering rod jet (Fig. 13). 

Installation 

l. With the proper size jet tool (or 
screwdriver) install the low speed jet 
and the metering rod jet (Fig. 13). 

2. Install the pump diaphragm in the 
pump diaphragm housing. Position 
the pump diaphragm spring on the 
diaphragm shaft and housing 
assembly. Install the spring shim 
washers in the proper locations. 
Install the spring retainer. Install the 
pump lifter link, metering rod arm 
and spring assembly, and upper 
pump spring on the diaphragm 
shaft. Depress the spring and install 
the upper pump spring retainer. 

3. Install the metering rod on the 
metering rod arm and place the 
looped end of the metering rod arm 
spring on the metering rod as shown 
in Fig. 12. Align the pump 
diaphragm with the diaphragm 
housing; make sure holes are 
aligned. Install the housing 
attaching screws to keep the 
diaphragm and housing aligned. 
Adjust the metering rod as described 
in Adjustment Section of this Part. 

4. Install the carburetor air horn and 
gasket as described under Air Horn 
to Main Body Gasket Replacement. 

5. Install the carburetor on the engine. 


FLOAT OR NEEDLE VALVE 


Removal 

1. Remove the carburetor air horn and 
gasket by following the instructions 
under Air Horn to Main Body 
Gasket Replacement in this Section. 


N 


Hold the air horn assembly bottom 
side up, and remove the float pin and 
float and lever assembly. Turn the 
air horn assembly over and catch the 
needle pin, spring and needle and 
seat. 

3. Remove the needle seat and gasket. 

Installation 

1. Replace the float if the needle pin 
contact surface is grooved. If the 
float is serviceable, polish the needle 
pin contact surface with crocus cloth 
or steel wool. Replace the float pin if 
it is worn. 

2. Install the needle seat and gasket in 
the air horn. With the air horn 
inverted, install the needle, pin 
spring, needle pin, float and lever 
assembly and float pin. 

3. Adjust the float level to 
specifications. Refer to Float 
Adjustment in this Part. 

4. Install the carburetor air horn and 

gasket by following instructions 

under Air Horn to Main Body 

Gasket Replacement in this Section. 


ANTI-STALL DASHPOT 


Removal 

1. Remove the air cleaner. 

2. Remove the retaining nut and the 
dashpot from the mounting bracket. 

Installation 

1. Install the new dashpot апа 
retaining nut on the mounting 
bracket. 

2. Adjust the anti-stall dashpot. Refer 
to Anti-Stall Dashpot Adjustment 
for the proper procedure. 

3. Install the air cleaner. 


CARBURETOR ASSEMBLY 


Removal 

Flooding, stumble on acceleration 
and other performance complaints are 
in many instances caused by the 


presence of dirt, water or other foreign 
matter in the carburetor. To aid in 
diagnosing the cause of complaint, the 
carburetor should be carefully removed 
from the engine without removing the 
fuel from the bowl. The contents of the 
bowl may then be examined for 
contamination as the carburetor is 
disassembled. 

1. Remove the air cleaner. 

2. Remove the throttle cable or rod 
from the throttle lever. Disconnect 
the distributor vacuum line. EGR 
vacuum line, in-line fuel filter and 
the choke heat tube at the 
carburetor. 

3. Disconnect the choke clean air tube 
from the air horn. 

4. Remove the carburetor retaining 
nuts; then remove the carburetor. 
Remove the carburetor mounting 
gasket, spacer (if equipped) and 
lower gasket, from the intake 
manifold. 

Installation 

1. Clean the gasket mounting surfaces 
of the spacer and carburetor. Place 
the spacer between two new gaskets 
and position the spacer and gaskets 
on the intake manifold. Position the 
carburetor on the spacer and gasket 
and secure it with the retaining nuts. 
To prevent leakage, distortion or 
damage to the carburetor body 
flange, snug the nuts; then, 
alternately tighten each nut in a 
criss-cross pattern to the specified 
torque. 


2. Connect the in-line fuel filter, 


throttle cable, choke heat tube, 
distributor vacuum line and EGR 
vacuum line. 


3. Connect the choke clean air line to 


the air horn. 


4. Adjust the engine idle speed, the idle 


fuel mixture and anti-stall dashpot 
(if so equipped). Install the air 
cleaner. 


DISASSEMBLY AND ASSEMBLY 


CARBURETOR ASSEMBLY 


Use a separate container for the 
component parts of the various 
assemblies to facilitate cleaning, 
inspection and assembly. 

The following is a step-by-step 
sequence of operations for completely 
overhauling the carburetor; however, 
certain components of the carburetor 
may be serviced without a complete 
disassembly of the unit. 


Disassembly 

1. Disengage the fast idle connector 
rod retainer from the choke 
connector rod, and pull the rod out 
of the fast idle link (manual choke 
carburetor). 

2. Remove the attaching screws and 
retainers, the thermostatic spring 
housing assembly, spring housing 
gasket, spring housing baffle plate, 
(automatic choke carburetor) and 
fast idle link. 


3. Remove the air horn assembly 


attaching screws, dashpot or 
solenoid and bracket assembly, air 
horn assembly and air horn gasket 
(Fig. 14). 


4. Hold the air horn assembly bottom 


side up. Remove the float pin and 
float and lever assembly. Turn the 
air horn assembly over and catch the 
needle pin, spring, and needle. 

5. Remove the needle seat and gasket. 
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FIG. 14 Model YF Carburetor Disassembled 
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6. Remove the air cleaner bracket. 
Remove the choke plate attaching 
screws. File the staked ends, if 
necessary, and use new screws upon 
reassembly. Remove the choke plate 
from the air horn assembly. Remove 
the choke link lever and attaching 
screw. Rotate the choke shaft and 
piston assembly counterclockwise 
until the choke piston is out of the 
choke piston cylinder (Fig. 15). 
Remove the assembly from the air 
horn. Remove the piston pin and 
piston, from the choke piston lever 
and link assembly. 

7. Turn the main body casting upside 
down and catch the accelerating 
pump check ball and weight. 

8. Loosen the throttle shaft arm screw 
and remove the arm and pump 
connector link. Remove the fast idle 
cam and shoulder screw. 

9. Remove the accelerator pump 
diaphragm housing screws. Lift out 
the pump diaphragm assembly, the 
pump lifter link, and the metering 
rod as a unit (Fig. 12). 

10. Disengage the metering rod arm 
spring from the metering rod and 
remove the metering rod from the 
metering rod arm assembly. Note 
the location of any washers 
shimming either spring for proper 
reassembly. Compress the upper 
pump spring and remove the spring 
retainer. Remove the upper spring, 
the metering rod arm assembly and 
the pump lifter link from the pump 
diaphragm shaft. Compress the 
pump diaphragm spring. Remove the 
pump diaphragm spring retainer, 
spring and pump diaphragm 
assembly from the pump diaphragm 
housing assembly. 

. With the proper size jet tool or 
screwdriver, remove the metering 
rod jet and the low speed jet (Fig. 
13). 

12. Remove the attaching screws and 
separate the throttle body flange 
assembly from the main body 
casting. Remove the body flange 
gasket. 

13. Remove the throttle plate attaching 
screws. File the staked ends, if 
necessary, and use new screws upon 
reassembly. Slide the throttle shaft 
and lever assembly out of the 
throttle body flange assembly. Note 
the location of the ends of the 
torsion spring on the throttle shaft 
for proper reassembly. 

When removing the idle mixture 
limiter cap, be sure to note the position 
of the tab. After removing the limiter 
cap, count the number of turns to lightly 
seat the needle. This information will be 
used in reassembly. 


— 
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Assembly 


1: 


Install the throttle shaft and torsion 
lever assembly with the throttle 
return spring and bushing (Fig. 14) 
in the throttle body flange. Position 
the throttle plate on the throttle 
shaft with the notch in the plate 
aligned with the slotted idle port 
(Fig. 16) in the throttle body flange. 
Install the throttle plate attaching 
Screws snug, but not tight. Move the 
shaft back and forth and rotate it to 
be sure the throttle plate does not 
bind in the flange bore. It is 
necessary that the throttle plate 
close tightly in the bore, therefore 
the idle speed screw should be 
backed out sufficiently to insure that 
it does not contact the throttle stop. 
Reposition the plate if necessary. 
Tighten the screws and stake (or 
peen) the screws in place. 

Place a new body flange gasket and 
the main body casting on the throttle 
body flange. Install the attaching 
screws and tighten them evenly. 
With the proper size jet tool (or 
screwdriver) install the low speed jet 
and the metering rod jet (Fig. 13). 
Install the pump diaphragm in the 
pump diaphragm housing (Fig. 12). 
Position the pump diaphragm spring 
on the diaphragm shaft and housing 
assembly. Install the spring shim 
washers in the proper locations. 
Install the spring retainer. Install the 
pump lifter link, metering rod arm 
and spring assembly and upper 
pump spring on the diaphragm 
shaft. Depress the spring and install 
the upper pump spring retainer. 
Install the metering rod on the 
metering rod arm and place the 
looped end of the metering rod arm 
spring on the metering rod as shown 
in Fig. 12. Align the pump 
diaphragm with the diaphragm 
housing. Make sure the holes are 
aligned. Install the housing 
attaching screws to keep the 
diaphragm and housing aligned. 
Align the pump housing pump lifter 
link and metering rod with the main 
body casting. Be sure the vacuum 
passage in the diaphragm housing is 
aligned with the vacuum passage in 
the main body. Install the assembly 
in the main body casting, being 
careful to engage the pump lifter 
link with. the main. body, and to 
insert the metering rod in the 
metering rod jet. Install the pump 
housing attaching screws snug, but 
not tight. Push down on the 
diaphragm shaft to compress the 
diaphragm and tighten the attaching 
screws. Adjust the metering rod, 
following the procedure under 
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Metering Rod Adjustment. Install 
the fast idle cam and shoulder screw. 

7. Install the throttle shaft arm and 
pump connector link on the throttle 
shaft and pump lifter link (Fig. 16). 
Tighten the lock screw. 

8. Assemble the choke piston and pin 
to the choke piston lever and link 
assembly. Install the choke shaft 
assembly in the air horn and position 
the piston as shown in Fig. 15. 


9. Align the piston with the cylinder 


and rotate the shaft assembly 
clockwise until the piston pin is 
inside the piston cylinder. 


CHOKE PISTON LEVER 
CHOKE PISTON AND LINK ASSEMBLY 


CYLINDER 


FIG. 15 Removing or Installing 
Automatic Choke Piston 


THROTTLE SHAFT 
AND LEVER ASSEMBLY 
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m IDLE PORT 


THROTTLE PLATE 


FIG. 16 Throttle Plate and Shaft 
Arm Installation 
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10. Position the choke plate оп (һе 


choke shaft and install the screws 
snug. Check movement of the choke 
plate to be sure it does not bind. 
Tighten the screws and peen or stake 
them to prevent loosening. Install 
the choke link lever and tighten the 
attaching screw. 


. Install the needle seat and gasket in 


the air horn. With the air horn 
inverted, install the needle, pin 
spring, needle pin, float and lever 
assembly and float pin. Adjust the 
float level to specifications. 
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12. 


Place the pump check ball and 
weight in the main body casting 
(Fig. 13). Position a new air horn 
gasket, the air horn assembly and 
the anti-stall dashpot and bracket 
(or solenoid and bracket, if so 
equipped) on the main body. Install 
and tighten the attaching screws. 


. Install the thermostatic coil housing, 


gasket and baffle plate, 
identification mark facing outward, 
with the gasket between the baffle 
and coil housing. Be sure the 
thermostatic spring engages the 
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choke lever tang. Install the 
retainers and housing screws. Set the 
coil housing index to specifications 
and tighten the screws. 


. Install the air cleaner bracket. 


Install the fast idle link. Install the 
choke connector rod on the throttle 
lever and fast idle link (manual 
choke carburetor). Engage the 
connector rod retainer with the 
choke connector rod when attaching 
air horn to main body. 
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DESCRIPTION 


The Model 2100-D carburetor (Figs. 
1 through 4) has two main assemblies 
the air horn and the main body. 

The air horn assembly, which serves 
as the main body cover, contains the 
choke plate, choke diaphragm assembly 
and the internal vents for the fuel bowl. 


The main body contains the throttle 
plates, the accelerating pump assembly, 
the power valve assembly, and the fuel 
bowl. The hand throttle control linkage 
and bracket are attached to the main 
body; as well as the manual choke 
linkage and bracket for the 330 MD 


truck. Some 360 and 390 engines will 
use a staged choke mechanism. This 
system releases the choke within 15-60 
seconds when underhood temperature is 
above 60 degrees. Choke release is 
accomplished through a system of 
vacuum controlled diaphragms. 


24-11-02 MODEL 2100-D 2-У CARBURETOR 24-11-02 
5 Оп engines not equipped with а 
каное С куры СНОКЕ PLATE staged choke, an electric choke will be 


CHOKE DIAPHPAGM 
LINK 


"Жай 
= AIR HORN 


cd 


MAIN BODY 


THROTTLE 
LEVER 


ACCELERATING 
PUMP ASSEMBLY 


V1203-C 


FIG. 1 Model 2100-D 2-V Carburetor—3/4 Left Front View 
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FIG. 2 Model 2100-D 2-V Carburetor—3/4 Left Rear View 


used. 

The electric choke system consists of 
a choke cap, thermostatic spring, a 
bimetal temperature sensing disc 
(switch), and a ceramic positive 
temperature coefficient (PTC) heater 
(Fig. 5). The choke is powered from the 
center tap of the alternator (Fig. 6). 
Current is constantly supplied to the 
ambient temperature switch. The 
system is grounded through a ground 
strap connected to the carburetor body. 
At temperatures below approximately 
60 degrees, the switch is open and no 
current is supplied to the ceramic heater 
located within the thermostatic spring. 
Normal thermostatic spring choking 
action then occurs. At temperatures 
above approximately 60 degrees, the 
temperature sensing switch closes and 
current is supplied to the ceramic 
heater. As the heater warms, it causes 
the thermostatic spring to pull the choke 
plates open within 1-1/2 minutes. 

The two bores in the main body 
contain a main and booster venturi, 
main fuel discharge, accelerating pump 
discharge, idle fuel discharge and a 
throttle plate. 


HAND THROTTLE CONTROL 
LINKAGE 


The hand-operated (manual) 
throttle lever and throttle cable 
mounting bracket are located adjacent 
to the choke cam and lever assembly on 
the main body. The throttle lever is 
actuated by the throttle cable and a 
throttle control knob, located on the 
instrument panel. 

As the hand throttle control knob is 
pulled outward, the throttle cable 
rotates the manual throttle lever against 
the fast idle throttle lever, causing the 
fast idle lever to depress and open the 
throttle plates. This action gradually 
increases the engine speed to suit the 
truck operators requirements. 

The throttle control is useful for 
maintaining constant engine speeds 
when running power take-off equipment 
or when performing various service 
operations. The vehicle must not be 
driven with the throttle control knob 
pulled outward. 
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FIG. 4 Model 2100-D Carburetor—360-390 Engine 
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POWER VALVE TEST 


A power valve must not be replaced 
unless it is leaking sufficiently to cause 
an unadjustable rough engine idle 
condition. Fuel accumulation in the 
power valve cover does not necessarily 
indicate a damaged power valve. Fuel 
vapors will be drawn into the vacuum 
side of the power valve and condense 
during periods of deceleration. Leakage 
in the power valve area can be caused by 
an improperly tightened cover or 
damaged gaskets. Any gasket sealing 
deficiencies must be corrected before the 
power valve is replaced. 

If power valve leakage is suspected, 
the following test procedure must be 
performed. 

1. Remove the carburetor from the 

intake manifold. Invert the 

carburetor. 

Remove the glass bowl from the 

fixture (Fig. 7). Fill the bowl half- 

full of water. Install the bowl on the 
fixture. 

3. Connect a line from the vacuum 
pump to the fitting on top of the 
fixture. Insert the large OD end of 
the wand into the tube and attach 
the other end of the tube to the 
fitting on the side of the fixture. Slip 
the rubber gasket (furnished with 
tool) over the small OD end of the 
wand. Hold this end against the 
power valve vacuum pick-up port 
(Fig. 7). 

4. Look for bubble formations in the 
water in the bowl. А continuous 
stream of bubbles indicates leakage 


N 
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through the power valve diaphragm 

or gasket, or the cover or gasket. 

If leakage is encountered, the power 
valve, power valve gasket, cover, and 
cover gasket should be replaced one at a 
time with a new part and the test 
repeated until the source of leakage has 
been found. If the source of leakage can 
not be found, the gasket seats are 
damaged and the appropriate parts 
should be replaced. 

A few bubbles may be noticed 
immediately upon attaching the vacuum 
line. The bubbling should stop within 
approximately 15 seconds or after the 
air has been removed from the system. If 
no bubbles are seen, the power valve, 
gaskets and cover are sealing properly. 


ELECTRIC CHOKE TESTS 


ELECTRICAL TESTS 


Refer to the schematic drawing (Fig. 
8). 

1. Disconnect the choke lead wire from 
the choke cap. Connect a jumper 
wire between the choke cap terminal 
and the wire terminal. Start the 
engine. 

2. Connect a test light between the 
connector of the choke lead wire and 
ground. If the light glows, current is 
available to the choke cap. The 
choke cap should be replaced. 

If the light does not glow, connect 
the test light between the alternator 
stator and the choke lead wire. If the 
light glows, replace the lead wire. 

If the light does not glow, the 
problem lies in the engine electrical 


24-11-05 


circuit and should be isolated in the 
usual manner. 


FUNCTIONAL TEST 


1. Tape a thermometer bulb end to the 
metallic choke housing. Start the 
engine 

2. If the electrical choke assembly 
operates at a stabilized temperature 
of 55 degrees or less, replace the 
choke cap. To achieve a stabilized 
temperature of 55 degrees, it may be 
necessary to use a Motorcraft Choke 
Tester Kit (LRE 3461). 

3. With the engine running and the 
choke temperature between 80 to 
110 degrees, the choke should fully 
open within 1-1 1/2 minutes. If it 
does not open within the specified 
time, check to see if the bi-metailic 
spring coil is connected to the choke 
lever tang. If the choke bi-metallic 
spring is properly connected, replace 
the choke cap. 
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FIG. 7 Typical Power Valve Test 
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ADJUSTMENTS 


IDLE SPEED AND FUEL MIXTURE 


All carburetors on engines 
manufactured for use in the U.S. are 
equipped with idle fuel mixture 
adjusting limiters. The limiters control 
the maximum idle richness. 

The plastic idle limiter cap is 
installed on the head of the idle fuel 
mixture adjusting screws (Fig. 9). 

Any adjustment made on 
carburetors must be within the range of 
the idle adjusting limiter. Under no 
circumstances are the idle adjusting 
limiters or the limiter stops on the 
carburetor to be mutilated or deformed 
to render the limiters inoperative. 

The power valve cover must always 
be installed with the limiter stops on the 
cover in position to provide a positive 
stop for tabs on the idle adjusting 
limiters (Fig. 9). 

A satisfactory idle should be 
obtainable within the range of the idle 
adjusting limiters, if all other engine 
systems are operating within 
specifications. 


Following are the normal 
procedures necessary to properly adjust 
the engine idle speed and fuel mixture. 
The specific operations should be 
followed in the sequence given whenever 
the idle speed or idle fuel adjustments 
are made. 

In isolated cases, a satisfactory idle 
condition may not be achieved by 
performing the normal procedures. If 
this occurs, refer to Supplemental Idle 
Speed and Fuel Mixture Procedures. 


NORMAL IDLE FUEL 
SETTINGS—ENGINE OFF 


1. Set the idle fuel mixture screws and 
limiter caps to the full- 
counterclockwise position of the 
limiter caps. 

On export vehicles not equipped 
with exhaust emission control systems, 
establish an initial idle mixture setting 
by turning each screw inward until it is 

lightly seated; then turn it outward 1 1/ 

2 turns. Do not turn the screws tightly 

against the seat, as this may damage the 


end of the screw. If the screw end is 

damaged, it must be replaced before a 

satisfactory adjustment can be obtained. 

2. Back off the curb idle speed 
adjusting screw (Fig. 10) until the 
throttle plate(s) seat in the throttle 
bore(s). 


B3114-B 


LIMITER STOPS 


FIG. 9 Idle Fuel Mixture Adjusting 
Limiters and Limiter 
Stops—Bottom View 
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3. Be sure the solenoid throttle 
positioner is not interfering with the 
throttle lever (Fig. 10). 

It may be necessary to loosen the 
solenoid to allow the throttle plates to 
seat in the throttle bores. 

4. Turn the idle speed adjusting screw 
inward until it just makes contact 
with the screw stop on the throttle 
shaft and lever assembly. Then, turn 
the screw inward 1 1/2 turns to 
establish a preliminary idle speed 
adjustment (Fig. 10). 

5. Set the parking brake while making 
idle mixture and speed adjustments. 


NORMAL IDLE FUEL 
SETTINGS—ENGINE ON 


l. The engine and underhood 
temperatures must be stabilized 
before idle adjustments are made. 
Run the engine a minimum of 20 
minutes at 1500 rpm. This can be 
done by positioning the fast idle 
screw or cam follower on the 
kickdown step of the fast idle cam 
(Fig. 11). 

2. Check the initial ignition timing and 
the distributor advance and retard as 
described in Part 23-01. Use an 
accurate reading tachometer and 
timing light when checking the 
initial ignition timing and idle fuel 
mixture and speed. 

3. On vehicles with a manual shift 
transmission, the idle setting must 
be made only when the transmission 
is in neutral. 

On vehicles with an automatic 
transmission, the idle setting is made 
with the transmission selector lever in 
the Drive range, except as noted when 
using an exhaust gas analyzer. 

4. Besure the choke plate is in the full- 
open position. 

5. The final idle speed adjustment is 
made with the air conditioner (if 
equipped) turned OFF. 

6. Adjust the engine curb idle rpm to 
specifications. The tachometer 
reading (rpm) must be taken with 
the air cleaner installed. On vehicles 
with less than 50 miles, set the idle 
speed approximately 25 rpm below 
specifications to allow for an rpm 
increase as the engine loosens up in 
the first 100 miles of driving. 

If it is not possible to adjust the idle 
speed with the air cleaner installed; 
remove it, make the adjustment, then 
replace the air cleaner and check again 
for the specified rpm. 

Turn the solenoid assembly in or out 
of the bracket to obtain the specified 
curb idle rpm, then tighten the lock nut. 
Disconnect the solenoid lead wire at the 


connector, set automatic transmission in 
NEUTRAL, then adjust the carburetor 
throttle stop screw to obtain 500 rpm. 
Connect the solenoid lead wire and open 
the throttle slightly by hand. The 
solenoid plunger will follow the throttle 
lever and remain in the fully extended 
position as long as the ignition is on and 
the solenoid is energized. 

7. Turn the idle mixture adjusting 
screws inward to obtain the 
smoothest idle possible within the 
range of the idle limiters. 

Turn the idle mixture adjusting 
screws inward an equal amount. 

Check for idle smoothness only with 
the air cleaner installed. 


FAST IDLE ADJUSTMENT 


The fast idle adjusting screw (Fig. 
11) contacts one edge of the fast idle 
cam. The cam permits a faster engine 
idle speed for smoother running when 
the engine is cold during choke 
operation. As the choke plate is moved 
through its range of travel from the 
closed to the open position, the fast idle 
cam pick-up lever rotates the fast idle 
cam. Each position on the fast idle cam 
permits a slower idle rpm as engine 
temperature rises and choking is 
reduced. 

Make certain the curb idle speed 
and mixture are adjusted to 
specification before attempting to set 
the fast idle speed. 

l. With the engine operating 
temperature normalized (hot), air 
cleaner removed and the tachometer 
attached, manually rotate the fast 
idle cam until the fast idle adjusting 
screw rests on the specified step of 
the cam. 

2. Turn the fast idle adjusting screw 
inward or outward as required to 
obtain the specified fast idle rpm. 


ANTI-STALL DASHPOT 


1. With the engine idle speed and 
mixture properly adjusted, and the 
engine at normal operating 
temperature, loosen the anti-stall 
dashpot lock nut (Fig. 12). 

2. Hold the throttle in the closed 
position and depress the plunger 
with a screwdriver blade. Measure 
the clearance between the throttle 
lever and the plunger tip. Turn the 
anti-stall dashpot in a direction to 
provide the specified clearance 
between the tip of the plunger and 


the throttle lever. Tighten the 
locknut to secure the adjustment. 


AUTOMATIC CHOKE 
THERMOSTATIC SPRING 
HOUSING ADJUSTMENT 


The automatic choke has an 
adjustment to control its reaction to 
engine temperature. By loosening the 
clamp screws that retain the 
THROTTLE LEVER 


LOCKNUT 


DASHPOT 


PLUNGER € 
IDLE SPEED (HOT ENGINE) ADJUSTMENT 
B3193-B 
FIG. 10 Curb Idle Speed Adjusting 


Screw 


FAST IDLE ADJUSTING SCREW 


FIG. 11 Fast Idle Speed 


Adjustment 


FIG. 12 Typical Anti-Stall Dashpot 
Adjustment 
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thermostatic spring housing (о the 

choke housing, the spring housing can 

be turned to alter the adjustment. Refer 
to the specifications for the proper 
setting. 

1. Remove the air cleaner assembly, 
heater hose and mounting bracket (if 
so equipped) from the carburetor. 

2. Loosen the thermostatic spring 
housing clamp retaining screws. Set 
the spring housing to the specified 
index mark (Fig. 13) and tighten the 
clamp retaining screws. 

3. If other carburetor adjustments are 
not required, install the heater hose 
and mounting bracket (if so 
equipped) and the air cleaner 
assembly on the carburetor. 


ACCELERATING PUMP STROKE 
ADJUSTMENT 


The accelerating pump stroke has 
been set to help keep the exhaust 
emission level of the engine within the 
specified limits. The additional holes 
provided for pump stroke adjustment 


THERMOSTATIC SPRING HOUSING INDEX MARK 


mS CHOKE 
HOUSING 
INDEX MARK 


У1294-А 


FIG. 13 Automatic Choke 
Thermostatic Spring 
Housing Adjustment 


PUMP LINK 


PUMP OPERATING ROD 


are for adjusting the stroke for specific 

engine applications. The stroke should 

not be changed from the specified 
setting. 

If the pump stroke has been 
changed from the specified setting refer 
to the following instructions to correct 
the stroke to specifications. 

The primary throttle shaft lever 
(overtravel lever) has 4 holes and the 
accelerating pump link has 2 holes (Fig. 
14) to control the accelerating pump 
stroke. 

The accelerating pump operating 
rod should be in the specified hole in the 
overtravel lever and the inboard hole 
(hole closest to the pump plunger) in the 
accelerating pump link (Fig. 14). 

1. Torelease the rod from the retaining 
clip, press the tab end of the clip 
toward the rod; then, at the same 
time, press the rod away from the 
clip until it is disengaged. 

2. Position the clip over the specified 
hole in the overtravel lever. Press the 
ends of the clip together and insert 
the operating rod through the clip 
and the overtravel lever. Release the 
clip to engage the rod. 


CHOKE PLATE PULLDOWN AND 
FAST IDLE CAM CLEARANCE 


CHOKE PLATE PULLDOWN 


l. Remove the air cleaner. 

2. With the engine at normal operating 
temperature, loosen the choke 
thermostatic spring housing retainer 
screws and set the housing 90 
degrees in the rich direction. 

3. Disconnect and remove the choke 
heat tube from the choke housing. 

4. Turn the fast idle adjusting screw 
outward one full turn. 

5. Start the engine, then check for the 
specified clearance between the 
lower edge of the choke plate and 
the air horn wall (Fig. 15). 

6. Because the choke plate pulldown is 


FIG. 14 Accelerating Pump Stroke Adjustment 


set in production by means of an air- 
fuel meter, no specific clearance is 
indicated for pulldown adjustment. 
If the vehicle shows indication of 
leaness during cold starting, 
decrease the clearance between the 
choke plate and the air horn wall by 
0.020 inch. If the engine shows signs 
of an overrich condition during cold 
starting, increase the pulldown 
clearance by 0.020 inch. If 
additional adjustment is required 
always make the adjustments in 
steps of 0.020 inch. If the original 
pulldown adjustment is lost, set the 
clearance between the choke plate 
and the air horn to 0.160 inch. Then 
adjust as required in steps of 0.020 
inch. 

7. Connect the choke heat tube and set 
the choke thermostatic spring 
housing to specifications. Adjust the 
fast idle speed to specifications. 


FAST IDLE CAM CLEARANCE 


l. Rotate the choke thermostatic 
spring housing 90 degrees in the rich 
direction. 

2. Position the fact idle speed screw on 
the high step of the cam. 

3. Depress the choke pulldown 
diaphragm against the diaphragm 
stop screw to place the choke in the 
pulldown position. 

4. While holding the choke pulldown 
diaphragm depressed, open the 
throttle slightly and allow the fast 
idle cam to fall. 

5. Close the throttle and check the 
position of the fast idle cam. The 
screw should contact the cam at the 
V mark on the cam. 

6. Adjust the fast idle cam adjusing 
screw to obtain the proper setting. 


FUEL LEVEL FLOAT 
ADJUSTMENT—DRY 


The dry float adjustment is a 
preliminary fuel level adjustment only. 
The final adjustment (Fuel Level Float 
Adjustment—Wet) must be made after 
the carburetor is mounted on the engine. 

With the air horn removed, the float 
raised and the fuel inlet needle seated, 
check the distance between the top 
surface of the main body (gasket 
removed) and the top surface of the float 
for conformance to specifications. 
Depress the float tab to seat the fuel inlet 
needle. Take the measurement near the 
center of the float at a point 1/8-inch 
from the free end of the float. 

If the cardboard float gauge is used, 
place the gauge in the corner of the 
enlarged end section of the fuel bowl 
(Fig. 16). The gauge should touch the 
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float near (һе end, but not оп the end 
radius. 

If necessary, bend the tab on the 
float to bring the setting within the 
specified limits. This should provide the 
proper preliminary fuel level setting. 

FUEL LEVEL FLOAT 
ADJUSTMENT—WET 
l. Operate the engine to normalize 

engine temperatures, and place the 

vehicle on a float surface as near 
level as possible. Stop the engine. 


FUEL LEVEL FLOAT 
ADJUSTMENT—WET 


1. Operate the engine to normalize 
engine temperatures, and place the 
vehicle on a flat surface as near level 
as possible. Stop the engine. 

2. Remove the carburetor air cleaner 
assembly and anchor screw, if they 
have not been previously removed. 

3. Remove the air horn attaching 
screws and the carburetor 
identification tag. Temporarily place 
the air horn and gasket in position 
on the carburetor main body and 
start the engine. Let the engine idle 
for a few minutes, then rotate the air 
horn out of the way and remove the 
air horn gasket to provide access to 
the float assembly. 

4. While the engine is idling, use a 
standard depth scale to measure the 


DIAPHRAGM STOP SCREW 


DRILL OR GAUGE OF 
йы CLEARANCE 
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vertical distance from the top 
machined surface of the carburetor 
main body to the level of the fuel in 
the fuel bowl (Fig. 17). The 
measurement must be made at least 
1/4-inch away from any vertical 
surface to assure an accurate 
reading, because the surface of the 
fuel is concave (higher at the edges 
than in the center). Care must be 
exercised to measure the fuel level at 
the point of contact with the float 
with the fuel. Refer to the 
specifications for the correct fuel 
level (Wet) setting. 

5. If any adjustment is required, stop 
the engine to minimize the hazard of 
fire due to fuel spray when the float 
setting is disturbed. To adjust the 
fuel level, bend the float tab 
(contacting the fuel inlet valve) 
upward in relation to the original 
position to raise the fuel level, and 
downward to lower it. Each time an 
adjustment is made to the float tab 
to alter the fuel level, the engine 
must be started and permitted to idle 
for a few minutes to stabilize the fuel 
level. Check the fuel level after each 
adjustment until the specified level is 
obtained. 

6. Install a new air horn gasket, the air 
horn assembly, carburetor 
identification tag and the attaching 
screws. Tighten the screws. Install 


FAST IDLE 
CAM ADJUSTING 
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CHOKE HEAT TUBE 
CONNECTION 


FAST IDLE 
ADJUSTING SCREW 


V 1530-B 


FIG. 15 Measuring Choke Plate Pulldown 
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the air cleaner anchor screw and 
tighten to the specified torque. 

7. Check the idle fuel mixture, idle 
speed adjustments and the 
carburetor dashpot adjustment (if so 
equipped). Adjust the carburetor as 
required. 

8. Install the air cleaner. 


STAGED CHOKE VACUUM 
CONTROL ASSEMBLY 


This adjustment should be made 
only if the control unit has been 
replaced, the carburetor has been 
overhauled or a choke adjustment has 
been made. Also, the choke pulldown 
and fast idle cam adjustments must be 
made before this adjustment is 
performed. 

l. Be sure the choke plate is fully 
closed. 

2. Measure the clearance between the 
forward edge of the choke link and 
the edge of the slot in the choke 


DA Jj 
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FIG. 16 Fuel Level Float 
Adjustment —Dry. 
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FIG. 17 Fuel Level Float 
Adjustment (Wet) 
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CHOKE PLATE 
CLOSED 


WITH CHOKE PLATE CLOSED 


V1509-A 


FIG. 18 Staged Choke Vacuum Control Adjustment 


vacuum lever, as shown in Fig. 18. 
Be sure the C-clip is positioned so 
that the gap is visible. 

3. If the adjustment is required, insert 
a 1/4 inch socket and driver on the 
nylon adjuster as shown in Fig. 18. 
Grasp the choke link with needle- 
nose pliers to prevent flexing and 
turn the adjuster in or out until the 
proper clearance is obtained. 


REMOVAL AND INSTALLATION 


CARBURETOR ASSEMBLY 


Removal 
Flooding, stumble on acceleration 

and other performance complaints are 
in many instances, caused by the 
presence of dirt, water or other foreign 
matter in the carburetor. To aid in 
diagnosing the cause of complaint, the 
carburetor should be carefully removed 
from the engine without removing the 
fuel from the bowl. The contents of the 
bowl may then be examined for 
contamination as the carburetor is 
disassembled. 

1. Remove the air cleaner. 

2. Remove the throttle cable or rod 
from the throttle lever. Disconnect 
the distributor vacuum line, in-line 
fuel filter and the choke heat tube at 
the carburetor. 

3. Remove the carburetor retaining 
nuts; then remove the carburetor. 
Remove the carburetor mounting 
gasket, spacer (if equipped) and 
lower gasket from the intake 
manifold. 

Installation 

l. Clean the gasket mounting surfaces 
of the spacer and carburetor. Place 
the spacer between two new gaskets 
and position the spacer and gaskets 
on the intake manifold. Position the 


carburetor on the spacer and gasket 
and secure it with the retaining 
lockwashers and nuts. To prevent 
leakage, distortion or damage to the 
carburetor body flange, snug the 
nuts; then, alternately tighten each 
nut in a criss-cross pattern to the 
specified torque. 

2. Connect the in-line fuel filter 
throttle cable, choke heat tube and 
distributor vacuum line. 

3. Adjust the engine idle speed, the idle 
fuel mixture and the accelerating 
pump stroke (if required). Install the 
air cleaner. 


AIR HORN TO MAIN BODY 
GASKET 


Removal 

1. Remove the air cleaner. Remove the 
air cleaner anchor screw. 

2. Disconnect the automatic choke 
clean air tube at the carburetor. 

3. Remove the automatic choke plate 
operating rod to choke lever 
retainer. 

4. Remove the air horn attaching 
screws and lock washers, and the 
carburetor identification tag. 
Remove the air horn gasket. 

Installation 

l. Install a new air horn to main body 


gasket. Make sure all holes in the 
new gasket have been properly 
punched and that no foreign 
material has adhered to the gasket. 

2. Position the air horn on the main 
body and gasket so that the choke 
plate operating rod fits into the 
opening in the choke housing lever. 
Install the choke plate rod retainer. 

3. Install the air horn attaching screws 
and lock washers and the 
identification tag. Install the air 
cleaner anchor screw, and tighten to 
the specified torque. 

4. Connect the automatic choke clean 
air tube to the carburetor. 

5. Adjust the idle fuel mixture and idle 
speed and the dashpot as outlined in 
this Section. 

6. Install the carburetor air cleaner 
assembly. 


FLOAT, NEEDLE VALVE AND 
SEAT, INLET SCREEN OR MAIN 
JETS 


Removal 

l. Remove the carburetor air horn to 
main body gasket by following the 
procedure under Air Horn to Main 
Body Gasket Replacement. 

2. With the use of a screwdriver, pry 
the float shaft retainer from the fuel 
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inlet seat. Remove the float, float 
shaft retainer and fuel inlet needle 
assembly. 

3. If required, remove the fuel inlet 
needle seat, filter screen and the 
main jets with a jet wrench. Be sure 
the correct (specified) jets are 
installed. 

Installation 

1. If required, install the fuel inlet filter 
in the inlet valve seat bore. Install 
the valve seat and gasket. Install the 
fuel inlet needle valve. 

2. Slide the float shaft into the float 
lever. Position the float shaft 
retainer on the float shaft. 

3. Insert the float assembly into the 
fuel bowl and hook the float lever 
tab under the fuel inlet needle clip. 
Insert the float shaft into the guides 
at the sides of the fuel bowl. 

4. With the use of a screwdriver, 
position the float shaft retainer on 
the groove of the fuel inlet needle 
seat. 

5. Refer to Float Adjustment—Dry, 
and perform a dry float fuel level 
adjustment on the float. 

6. Install the carburetor air horn and 
gasket and related parts. Refer to 
Air Horn to Main Body Gasket 
Replacement. 

7. Refer to Fuel Level Float 
Adjustment— Wet, and perform the 
wet fuel level adjustment 
procedures. 

8. Adjust the idle fuel mixture and 
engine idle speed. 


ACCELERATING PUMP 
DIAPHRAGM AND/OR 
ELASTOMER VALVE 


Removal 


1. Remove the carburetor air horn to 
main body gasket following the 
procedure under Air Horn to Main 
Body Gasket Replacement. 

2. Remove the accelerating pump 
operating rod retainer. To release 
the rod from the retainer, press the 
tab ends of the clip together; then, at 
the same time, press the rod away 
from the clip until it is disengaged. 
Remove the rod. Remove the 
accelerating pump cover, diaphragm 
assembly and spring. 

3. If inspection proves it necessary to 
remove the Elastomer valve, grasp it 
firmly and pull it out. If the 
Elastomer valve tip broke off during 
removal, be sure to remove the tip 
from the fuel bowl. An Elastomer 
valve must be replaced whenever it 
is removed from the main body. 


Installation 

1. Ifthe Elastomer valve was removed, 
lubricate the tip of a new valve and 
insert the tip into the accelerator 
pump cavity. Using needle nosed 
pliers, reach into the fuel bowl and 
grasp the valve tip. Pull the valve in 
until it seats, and cut off the tip 
forward of the retainer shoulder. 
Remove the tip from the bowl. 

2. Position the new accelerating pump 
diaphragm assembly to the cover 
and place the cover and diaphragm 
assembly in position on the return 
spring and main body. The large end 
of the spring must face the 
Elastomer valve. Install the cover 
screws finger-tight. Push the 
accelerating pump plunger the full 
length of travel and tighten the cover 
screws. 

3. Position the accelerating pump 
operating rod in the inboard hole 
(hole closest to the pump plunger). 

4. Adjust the accelerating pump stroke 
to specification. 

5. Install the carburetor air horn and 
gasket. Refer to the Air Horn to 
Main Body Gasket Replacement. 


CHOKE DIAPHRAGM ASSEMBLY 


Removal 

1. Remove the air cleaner. 

2. Remove the diaphragm cover 
attaching screws, then lift the cover, 
diaphragm assembly and spring 
from the air horn (Fig. 19).It will 
not be necessary to remove the 
diaphragm stop screw on the 
underside of the air horn. 

3. Remove the diaphragm rod from the 
end of the lever. 

Installation 

l. Position the diaphragm spring in the 
air horn. Place the cover on top of 
the diaphragm, then attach the 
diaphragm rod to the end of the 
lever. 

2. Install the cover attaching screws 
and tighten to the specified torque. 

3. Set the choke plate pulldown and 
fast idle cam clearance. 

4. Tighten the air cleaner anchor screw 
to the specified torque to help 
provide a vacuum seal between the 
air horn and main body. The choke 
diaphragm vacuum passage is in the 
rear portion of the carburetor. 

5. Install the air cleaner. 


IDLE LIMITER CAPS 


Removal 
1. Remove the carburetor. 
2. Remove the plastic limiter caps by 


cutting with side-cutter pliers and 

knife. After the cut is made, 

carefully pry the limiter apart, then 
remove them from the idle fuel 
adjustment screws. 

Installation 

1. Install the carburetor. 

2. Setthe carburetor to the correct idle 
air-fuel ratio, using the exhaust gas 
analyzer. 

3. When the idle air-fuel ratio is within 
specifications, install a colored 
plastic service limiter cap. 

When installing the limiter cap use 
care not to turn the idle mixture screws 
with the caps. Position the caps so that 
they are in the maximum 
counterclockwise position with the tab 
of the limiter against the stop of the 
carburetor. 

The idle mixture adjusting screws 
will then be at the maximum allowable 
outward, or rich, setting. 

To install the service limiter cap, use 
a straight, forward pushing force with a 
3/8-inch drift or socket wrench 
extension. 

4. Recheck the air-fuel ratio with the 
air cleaner installed, using the 
exhaust gas analyzer to make sure 
the limiter caps are properly 
installed. 


DIAPHRAGM 
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FIG. 19 Choke Diaphragm 
Assembly 
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MAJOR REPAIR OPERATIONS 


DISASSEMBLY 


To facilitate working on the 
carburetor, and to prevent damage to 
the throttle plates, install carburetor 
legs on the base. If legs are unavailable, 
install 4 bolts (about 2 1/4 inches long 
of the correct diameter) and 8 nuts on 
the carburetor base. 

Use a separate container for the 
component parts of the various 
assemblies to facilitate cleaning, 
inspection and assembly. 

Refer to Part 24-01 for Cleaning and 
Inspection. 

The following is a step-by-step 
sequence of operations for completely 
overhauling the carburetor. However 
certain components of the carburetor 
may be serviced without a complete 
disassembly of the entire unit. For a 
complete carburetor overhaul, follow all 
of the steps. To partially overhaul a 
carburetor or to install a new gasket kit, 
follow only the applicable steps. 


AIR HORN 


l. Remove the air cleaner anchor 
Screw. 

2. Remove the automatic choke 
control rod retainer. 

3. Remove the air horn attaching 
screws, lock washers and the 
carburetor identification tag. 
Remove the air horn and air horn 
gasket. 

4. Remove the choke control rod by 
loosening the screw that secures the 
choke shaft lever to the choke shaft. 
Remove the rod from the air horn. 
Slide the plastic dust seal out of the 
air horn. 

5. Remove the choke diaphragm 
assembly (Fig. 19). 

6. Ifit is necessary to remove the choke 
plate, remove the staking marks on 
the choke plate attaching screws and 
remove the screws. Remove the 
choke plate by sliding it out of the 
shaft from the top of the air horn. 
Slide the choke shaft out of the air 
horn. 

If the tips of the choke plate screws 
are flared excessively, file off the flared 
portion to prevent damage to the threads 
in the shaft. 


AUTOMATIC CHOKE 


1. Remove the fast idle cam retainer 
(Fig. 20). 

2. Remove the thermostatic choke 
spring housing attaching screws and 
remove the clamp, housing and 
gasket. 


3. Remove the choke housing assembly 
attaching screws. If the air horn was 
not previously removed, remove the 
choke control rod retainer. Remove 
the choke housing assembly, gasket 
and the fast idle cam and rod from 
the fast idle cam lever. 

4. Remove the choke lever attaching 
screw and washer. Remove the 
choke lever and fast idle cam lever 
from the choke housing. 


MAIN BODY 


1. With the use of a screwdriver, pry 
the float shaft retainer from the fuel 
inlet seat (Figs. 21 and 22). Remove 
the float, float shaft retainer and fuel 
inlet needle assembly. Remove the 
retainer and float shaft from the 
float lever. 
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FIG. 20 Fast Idle Cam and Fast 
Idle Lever 
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FIG. 21 Float Assembly 


2. Remove the fuel inlet needle, seat, 
filter screen, and the main jets with 
a jet wrench. 

3. Remove the booster venturi screw 
(accelerator pump discharge), air 
distribution plate, booster venturi 
and gasket. Invert the main body 
and let the accelerating pump 
discharge weight and ball fall into 
the hand. 


li. Ө w. 


FIG. 22 Removing or Installing 
Float Shaft Retainer 
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FIG. 23 Accelerating Pump 
Assembly 
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FIG. 24 Removing or Installing 
Power Valve Discard the 
gasket. 
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4. Remove the accelerator pump MAIN BODY power valve (enrichment valve) and 
operating rod from the over-travel new gasket with a wrench (Fig. 24). 
lever and the retainer. To release the Slide the throttle shaft assembly into Tighten the valve securely. 
operating rod from the over-travel the main body. 11. Install the idle mixture adjusting 
lever retainer, press the ends of the Refer to the lines scribed on the screws (needles) and springs (Fig. 
retainer together; then, at the same throttle plates and install the 26). Turn the needles in gently with 
time, press the rod away from the throttle plates in their proper the fingers until they just touch the 
retainer until it is disengaged. location with the screws snug, but seat, then back them off 1 1/2 turns 
Remove the rod and retainer. not tight. for a preliminary idle fuel mixture 

5. Remove the accelerating pump Close the throttle plates. Invert the adjustment. Do not install the idle 
cover attaching screws. Remove the main body, and hold it up to the mixture limiters at this time. Install 
accelerating pump cover, diaphragm light. Little or no light should show the power valve cover and new 
assembly and spring (Fig. 23). between the throttle plates and the gasket. The power valve cover must 

6. If it is necessary to remove the throttle bores. Tap the plates lightly be installed with the limiter stops on 
Elastomer valve, grasp it firmly and with a screwdriver handle to seat the cover in position to provide a 
pull it out. If the Elastomer valve tip them. Hold the throttle plates closed positive stop for the tabs on the idle 
broke off during removal, be sure to and tighten and stake the attaching adjusting limiters. 
remove the tip from the fuel bowl. screws. When staking the screws, 12. Install the main jets and the fuel 
An Elastomer valve must be support the shaft and plate on a inlet seat, filter screen, and new 
replaced whenever it has been block of wood or a metal bar to gasket. Be sure the correct jets are 
removed from the carburetor. prevent bending of the shaft. installed. 

7. Invert the main body and remove If necessary, install the fast idle 13. Install the fuel inlet needle assembly 
the power valve cover and the screw pin and the screw on the fast in the fuel inlet seat. Fuel inlet 
gasket. Remove the power valve idle adjusting lever. needles and seats are matched 
with a box wrench or socket wrench Install the anti-stall dashpot, if so assemblies. Be sure the correct 
(Fig. 24). Remove the power valve equipped. needle and seat are assembled 
gasket. If the fast idle lever was removed, together. 

8. Remove the idle fuel mixture place the fast idle adjusting lever 14. Slide the float shaft into the float 
adjusting screws (needles) and the assembly on the throttle shaft and lever (Fig. 21). Position the float 
springs. Remove the limiters from install the retaining washer and nut shaft retainer on the float shaft. 
the adjusting screws. (Fig. 26). 15. Insert the float assembly into the 

9. If necessary, remove the nut and If the Elastomer Valve was removed, fuel bowl and hook the float lever 
washer securing the fast idle lubricate the tip of a new Elastomer tab under the fuel inlet needle 
adjusting lever assembly to the valve and insert the tip into the assembly. Insert the float shaft into 
throttle shaft, and remove the lever accelerator pump cavity center hole. its guides at the sides of the fuel 
assembly if necessary, remove the Using a pair of needle nosed pliers, bowl. | 
idle screw and the retainer from the reach into the fuel bowl and grasp 16. With the use of a screwdriver, 
fast idle adjusting lever. the valve tip. Pull the valve in until position the float shaft retainer in 

10. Remove the anti-stall dashpot or it seats in the pump cavity wall and the groove on the fuel inlet needle 
solenoid (if so equipped). cut off the tip forward the retaining seat (Fig. 22). Check the float 

11. If it is necessary to remove the shoulder. Remove the tip from the setüng. | 
throttle plates, lightly scribe the bowl. 17. Drop the accelerating pump 
throttle plates along the throttle Install the accelerating pump discharge ball into the passage in the 
shaft, and mark each plate and its diaphragm return spring on the boss main body. Seat the ball with a brass 
corresponding bore with a number in the chamber (Fig. 23). Insert the drift and a light hammer. Make sure 
or letter for proper installation (Fig. diaphragm assembly in the cover 
25). and place the cover and diaphragm 

12. Slide the throttle shaft out of the assembly into position on the main 


main body. 
Clean and inspect the carburetor 


component parts. Refer to Part 24-01 
for the proper procedure. 


ASSEMBLY 


Make sure all holes in the new 


gaskets have been properly punched and 
that no foreign material has adhered to 


body. Install the cover screws. 

Insert the accelerating pump 
operating rod into the inboard hole 
of the accelerating pump actuating 
lever. Position the accelerating 
pump operating rod retainer over 
the specified hole in the over-travel 
lever. Press the end of the retainer 
together; then, at the same time, 
Insert the operating rod through the 


SCRIBE LINES AND 


retainer and the hole in the over- 
travel lever. Release the ends of the 
retainer to secure the rod. 

10. Invert the main body. Install the 


the gaskets. Make sure the accelerating 

pump diaphragm is not torn or cut. 
The Model 2100-D 2-V carburetor 

assembly is shown in Fig. 26. 
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FIG. 25 Throttle Plates 
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the ball is free іп the һоге. Drop (һе 
accelerating pump discharge weight 
on top of the ball. Position the new 
booster venturi gasket and the 
booster venturi in the main body. 
Install the air distribution plate and 
the accelerator pump discharge 
screw. Tighten the screw. 


AUTOMATIC CHOKE 


1. 


Position the fast idle cam lever on 
the thermostatic choke shaft and 
lever assembly. The bottom of the 
fast idle cam lever adjusting screw 
must rest against the tang on the 
choke lever. Position the teflon 
bushing around the choke lever 
shaft. Insert the choke lever into the 
rear of the choke housing. Position 
the choke lever so that the hole in 
the lever 15 to the left side of the 
choke housing. Connect the 
thermostatic choke lever to the 
choke shaft. 

Install the fast idle cam rod into the 
fast idle cam lever. Place the fast idle 
cam on the fast idle cam rod and 
install the retainer. Place the choke 
housing vacuum pick-up port to 
main body gasket on the choke 


MODEL 2100-D 2-V CARBURETOR 


housing flange. Position the choke 
housing on the main body and at the 
same time, install the fast idle cam 
on the hub on the main body. 
Position the gasket, and install the 
choke housing attaching screws. 
Install the fast idle cam retainer. 
Install the thermostatic spring 
housing. 


AIR HORN 


Refer to Fig. 23 for the correct 


location of the parts. 


1. 


If the choke plate shaft was 
removed, position the shaft in the air 
horn, then install the choke plate rod 
on the end of the choke shaft. 

If the choke plate was removed, 
insert the choke plate into the choke 
plate shaft. Install the choke plate 
screws snug, but not tight. Check for 
proper plate fit, binding in the air 
horn and free rotation of the shaft by 
moving the plate from the closed 
position to the open position. If 
necessary, remove the choke plate 
and grind or file the plate edge 
where it is binding or scraping on the 
air horn wall. If the choke plate and 
shaft moves freely, tighten the choke 
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plate screws while holding (һе choke 
in the fully closed position. Stake the 
screws. When staking the screws, 
support shaft and plate on a block of 
wood or a metal bar to prevent 
bending of the shaft. 

Position the main body gasket and 
the choke rod plastic seal on the 
main body. Position the air horn on 
the main body and gasket so that the 
choke plate rod fits through the seal 
and the opening in the main body. 

Insert the end of the choke plate rod 
into the automatic choke lever. 
Install the air horn attaching screws 
and the carburetor identification 
tag. Tighten the attaching screws. 
Install the choke plate rod retainer. 
Install the air cleaner anchor screw. 
Tighten the air cleaner anchor screw 
to the specified torque. 

Perform the automatic choke plate 
clearance adjustment after the 
carburetor has been installed on the 
vehicle. Perform the required 
performance adjustments. 

After the specified air-fuel is 
obtained, install the idle mixture 
limiter caps. 
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DESCRIPTION 


CARBURETOR 


The Model 2300 2-V carburetor 
used on the 330 and 361 CID engines 
(Fig. 1) has four main assemblies. They 
are the main body, throttle body, 
metering block and the fuel bowl. The 
fuel passages are identified in Fig. 2. 

Vehicles equipped with a Model 
2300 carburetor have a modulated 


power valve system. When the throttle 
plates are closed, the passage to the 
power valve is shut off. As the throttle 
plates open, a passage drilled in the 
throttle plate shaft begins to align with 
the passage in the main body to partially 
open the valve. As power demand 
increases, the passage in the shaft 
continues to align with the power valve 
passage until it is fully open at 


approximately 50 degrees of throttle 
plate travel. 

A manual choke is used on all 
vehicles. 


GOVERNOR 


The operation of the throttle 
actuating unit of the vacuum operated 
governor system which is installed on 
the carburetor, is covered in Part 23-20. 
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FIG. 1 Model 2300 2-V Carburetor for the 330 and 361 CID Engines Left 


Front View 
FUEL ENRICHMENT ACCELERATING FUEL ENRICHMENT MAIN WELL 
VALVE FUEL PICK-UP PUMP PASSAGE VALVE FUEL PICK-UP AIR BLEEDS 
IDLE AIR ACCELERATING 
MAIN FUEL е PUMP PASSAGE 


PASSAGES IDLE FUEL 


PASSAGES 


MAIN FUEL 


IDLE FUEL IDLE FUEL POWER FUEL 


IDLE FUEL SYSTEM 
PASSAGES PASSAGE TRANSFER PASSAGE ТОЗОР PASSAGES 
ACCELERATING КАЗАКЕ VAINE 
PUME PASSAGES IDLE TRANSFER PASSAGE 
VACUUM PICK-UP 
FRONT OF METERING BLOCK MAIN BODY REAR OF METERING BLOCK у1021-А 


FIG. 2 Fuel Passages Identification 
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ADJUSTMENTS 


FAST IDLE SPEED—INITIAL 
SETTING 


If the carburetor was removed from 
the vehicle for replacement or overhaul 
procedures, it is recommended that an 
initial fast idle adjustment be performed 
as follows. 

1. With the throttle plates closed and 
the choke plate wide open, measure 
the clearance between the fast idle 
cam and the fast idle screw (Fig. 3). 

2. If the clearance is not to 
specifications, turn the fast idle 
screw the required amount to 
increase or decrease the clearance. A 
1/4 turn in or out will alter the 
clearance by approximately 0.008 
inch. 


FAST IDLE SPEED—FINAL 
SETTING 


A hand (cable) operated throttle 
control has been provided for the 
engines in various vehicle models and 
series. The throttle is actuated by a 
knob, located on the instrument panel. 
The hand operated throttle control is 
useful for maintaining constant engine 
speed when running power take-off 
equipment or when performing certain 
service operations. 

The fast (cold engine) idle speed is 
adjusted with the hand throttle control 
knob pushed fully inward. The idle (hot 
engine) speed must be adjusted to 
specifications before the fast idle speed 
can be adjusted. 

The fast idle speed adjustment 
screw for the carburetor is located in the 
throttle operating housing (Fig. 3). 

The fast idle adjustment screw 
contacts the fast idle cam during the 
engine warm-up period and controls the 
fast (cold engine) idle speed. 

l. Adjust the idle (hot engine) speed 
and mixture to specifications before 
attempting to set the fast (cold 
engine) idle speed. The fast idle 
speed adjustment is made with the 
engine at normal, stabilized 
operating temperature. 

2. With the engine operating and a 
tachometer attached to the engine, 
disconnect the choke cable housing 
from the choke cable bracket clamp. 
Pull the choke cable housing 
rearward until the choke plate 
operating lever is against the stop on 
the choke cable bracket. Hold the 
choke plate open to the choke 
pulldown limit, to keep the engine 
running. 


FUEL LEVEL ADJUSTING NUT 


FIG. 3 Carburetor Adjustments 


3. Check the fast (cold engine) rpm. If 
the idle rpm is not to specification, 
turn the fast idle screw clockwise 
with a 3/16 inch wrench to decrease 
the engine rpm or counterclockwise 
to increase the rpm. 

4. Turn off the engine and remove the 
tachometer. 

5. Push the choke lever, cable and 
housing forward to the full choke 
position and clamp the choke cable 
housing to the choke cable bracket. 

6. Install the air cleaner assembly if 
other adjustments are not required. 


ACCELERATING PUMP LEVER 
ADJUSTMENT 


1. Using a feeler gauge and with the 
throttle plates in the wide open 
position, there should be the 
specified clearance between the 
accelerating pump operating lever 
adjustment screw head and the 
pump arm when the pump arm is 
depressed manually (Fig. 4). 

2. If adjustment is required, loosen the 
adjusting screw lock nut and turn 
the adjusting screw into increase the 
clearance and out to decrease the 
clearance. One half turn of the 
adjusting screw is equal to 
approximately 0.015 inch. When the 
proper adjustment has been 
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FIG. 4 Accelerating Pump Lever 
Clearance 


obtained hold the adjustment screw 
in position with a wrench and 
tighten the lock nut. 

3. Perform an accelerating pump 
stroke adjustment, if required. 


ACCELERATING PUMP STROKE 
ADJUSTMENT 


The accelerating pump stroke has 
been set to help keep the exhaust 
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emission level of the engine within the 
specified limits. The additional holes 
provided for pump stroke adjustment 
are for adjusting the stroke for specific 
engine applications. The stroke should 
not be changed from the specified 
setting. 

If the pump stroke has been 
changed from the specified setting refer 
to the following instructions to correct 
the stroke to specifications. 

If a change in the adjustment is 
required, make certain the proper hole 
(top or bottom) in plastic accelerating 
pump cam, located behind the throttle 
lever, is properly aligned (indexed) with 
the numbered hole (top or bottom) in the 
throttle lever before installing the 
retaining screw. 


FUEL ENRICHMENT SYSTEM 
ADJUSTMENT 


The following procedure is to be 
performed only when there is engine 
backfire. 

1. Operate the engine until normal 
operating temperature has been 
reached, then turn the engine off. 

2. Remove the air cleaner assembly. 
Install a manifold vacuum gauge 
and a tachometer on the engine. 
Turn the fuel enrichment piston 
adjusting screw in (clockwise) until 
the head of the screw is flush with 
the cast boss (Fig. 5). This is to 
assure that the piston is in the open 
position. 

4. Start the engine and adjust the 
engine idle speed and idle fuel 
mixture to obtain the best possible 
idle smoothness and the maximum 
intake manifold vacuum possible at 
the specified idle (hot engine) rpm. 
Record the vacuum reading. 

5. Slowly turn the fuel enrichment 
adjusting screw out 
(counterclockwise) until the 
manifold vacuum drops and/or the 
engine begins to run rough. This will 
occur when the lowered spring 
tension allows the piston to close. 

6. Turn the adjusting screw in an 
additional number of turns, as 
specified in Fig. 6, according to the 
maximum manifold vacuum reading 
recorded in Step 4. 

7. Remove the test instruments, install 
the air cleaner assembly and road 
test the vehicle for proper anti- 
backfire control. Decelerate the 
engine from the highest legal speed 
limit available to 20 mph, with the 
transmission in high gear. 

If popping is still evident, turn the 
piston adjusting screw outward 
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FIG. 5 Fuel Enrichment System 
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(counterclockwise), in increments of 1/ 
4 turn. Repeat the deceleration test after 
each adjustment until popping noises 
are no longer evident, or until the 
adjusting screw has been backed out to 
within 1/2 turn of the additional turns 
made in Step 6. For example, if the 
Screw was turned inward 2 turns in Step 
6, then it is permissible to turn the screw 


outward up to 1 1/2 turns when testing 

for popping. Do not back the screw out 

far enough to affect engine idle. 

8. If popping cannot be eliminated 
following this procedure, then the 
cause is elsewhere in the exhaust 
system or in the carburetor metering 
systems. 


FUEL LEVEL FLOAT 
ADJUSTMENT—DRY 


The dry float adjustment is a 
preliminary fuel level adjustment only. 
The final adjustment (Fuel Level Float 
Adjustment— Wet) must be performed 
after the carburetor is installed on the 
engine. 

With the fuel bowl and float 
assembly removed, adjust the float so 
that the float is parallel to the fuel bowl, 
with the top of the fuel bowl inverted 
(Fig. 7). 


FUEL LEVEL ADJUSTMENT—WET 


The fuel pump pressure and volume 
must be to specifications prior to 
performing the following adjustments. 
1. Operate the engine to normalize 

engine temperatures and place the 
vehicle on a flat surface, as near level 
as possible. Stop the engine and 
remove the air cleaner, if it was not 
previously removed. 

2. Check the fuel level in each fuel 
bowl separately (Fig. 8). Place a 
suitable container below the fuel 
level sight plug in the fuel bowl to 
collect any spillover of fuel. 
Carefully remove the fuel level sight 
plug and gasket. 

3. Ifthe fuel level is satisfactory, install 
the sight plug. 

4. Ifthe fuel level is too high, drain the 
fuel bowl and refill it. To drain the 
fuel bowl, loosen one lower retaining 
bolt from the fuel bowl and drain the 
fuel into a suitable container. Check 
the fuel level again before altering 
the float setting. This will eliminate 
the possibility of foreign material 
causing a temporary flooding 
condition. Install the bolt and the 
fuel level sight plug, and start the 
engine to fill the fuel bowl. After the 
fuel level has stabilized, stop the 
engine and check the fuel level. 

If the fuel level is still too high, it 
Should first be lowered below 
specifications and then raised until it is 
just at the lower edge of the sight plug 
opening. If the fuel level is too low, it is 
only necessary to raise it to the specified 
level. Follow the procedure under To 
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Lower Fuel Level ог То Raise Fuel 
Level, whichever is applicable. 


TO LOWER FUEL LEVEL 


1. With the engine stopped, loosen the 
lock screw on top of the fuel bowl 
just enough to allow rotation of the 
adjusting nut underneath (Fig. 8). 
Do not loosen the lock screw or 
attempt to adjust the fuel level with 
the sight plug removed and the 
engine running because the pressure 
in the line will spray fuel out and 
present a fire hazard. 

2. Turn the adjusting nut 
approximately 1/2 turn in to lower 
the fuel level below specifications 
(1/6 turn of the adjusting nut, 
depending on the direction of 
rotation, will raise or lower the float 
assembly at the fuel level sight plug 
opening 3/64 inch). 

3. Tighten the lock screw and install 
the fuel level sight plug. Start the 
engine. After the fuel level has 
stabilized, stop the engine and check 
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FIG.8 Adiusting Fuel Level 


the fuel level at the sight plug 
opening. The fuel level should be 
below specified limits. If it is not, 
repeat the previous steps, turning 
the adjusting nut an additional 


amount sufficient to lower the fuel 
below the specified level. 

4. Loosen the lock screw and turn the 
adjusting nut out in increments of 1/ 
6 turn or less until the correct fuel 
level is achieved. After each 
adjustment, tighten the lock screw, 
install the fuel level sight plug, and 
then start the engine and stabilize 
the fuel level . Check the fuel level at 
the sight plug opening. Install the 
sight plug and gasket. 

5. Install the air cleaner if other 
carburetor adjustments are not 
required. 


TO RAISE FUEL LEVEL 


Perform steps 1, 4 and 5 under the 
procedure, To Lower Fuel Level. 


REMOVAL AND INSTALLATION 


CARBURETCR 


Removal 

1. Remove the air cleaner. Remove the 
throttle rod from the throttle lever. 
Disconnect the choke control cable, 
hand throttle control cable, the 
distributor vacuum hose and the fuel 
line. 

2. Disconnect the governor throttle 
control lines or rod at the 
carburetor. 

3. Remove the carburetor retaining 
nuts and lockwashers, then remove 
the carburetor. Remove the spacer 
from the manifold. 

Installation 

1. Be sure all old gasket material is 
removed from the manifold heat 
riser flange, then place the spacer in 
position on the manifold. Position 
the carburetor on the manifold and 
install the lockwashers and nuts. 
Tighten the nuts alternately to 
specification. 

2. Connect the throttle rod. Connect 
the choke control cable. Be sure the 
end of the choke cable is bent 
downward to prevent interference 
with the bottom of the air cleaner. 
This interference will restrict 
opening of the choke plate. Connect 
the hand throttle control cable, the 


distributor vacuum hose, the fuel 
line, and the governor lines or 
control rod. Adjust the idle speed, 
the primary and secondary fuel 
level, and the idle fuel mixture. 
Adjust the governor control rod. 


FUEL BOWL AND GASKET AND 
METERING BLOCK AND GASKET 


Removal 

l. Remove the fuel inlet line and 
vacuum line. 

2. Place a suitable container under the 
fuel bowl and drain the bowl by 
loosening one of the lower fuel bowl 
retaining screws. Remove the 
container. 

3. Remove the four fuel bowl retaining 
screws. 

4. Remove the fuel bowl, gasket and 
baffle, and metering block and 
gasket. Discard the gaskets. 

Installation 

1. If the fuel bowl ог metering block is 
being replaced, transfer the parts. 

2. Position the metering block gasket 
on the dowels on the back of the 
metering block. 

3. Lay the metering block in place on 
the main body. 

4. Position the baffle and fuel bowl 
gasket on the metering block. 


5. Place the fuel bowl on the metering 
block. Use new compression gaskets 
on the bowl retaining screws; then 
install and tighten the screws. 


POWER VALVE AND GASKET 


Removal 

1. Remove the fuel bowl and metering 
block. 

2. Using a socket wrench, remove the 
power valve and gasket. 

3. Discard the gasket. 

Installation 

l. Place a new gasket on the specified 
power valve. 

2. Using a socket wrench, install the 
power valve and gasket. 

3. Install the fuel bowl and metering 
block. 


MAIN JET 


1. Remove the fuel bowl and metering 
block. 

2. Use a Jet wrench to remove and 
install jets. 

3. Install the fuel bowl and metering 
block. 
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ACCELERATING PUMP 
DIAPHRAGM 


Removal 

1. Remove the fuel bowl and metering 
block. 

2. Remove the accelerating pump 
cover, diaphragm and spring. 

Installation 

1. Place the spring and diaphragm іп 
the accelerating pump chamber. The 
diaphragm must be positioned so 
that the diaphragm disc protrudes 
from the fuel bowl. 

2. Install the cover screws finger tight. 

3. Make sure the diaphragm is 
centered, compress the diaphragm 
with the pump operating lever and 
tighten the cover screws. 


FLOAT 


Removal 

1. Using needle nose pliers, remove (һе 
float retainer. 

2. Slide the float off the shaft. 

3. Remove the spring from the float. 

Installation 

1. Install the float spring on the float. 

2. Slide the float on the shaft. 

3. Install the float retainer. 
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FIG. 9 Removing Fuel Inlet Needle 
and Seat 


FUEL INLET NEEDLE AND SEAT 


Removal 

The fuel inlet needle and seat 
assembly can be replaced without 
removing the fuel bowl. 
1. Remove the air cleaner. 
2. Remove the fuel level adjustment 
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lock screw and gasket. Turn the 
adjusting nut out and remove the 
adjusting nut and gasket. Remove 
the fuel inlet needle and seal 
assembly (Fig. 9). Do not 
disassemble the fuel inlet needle and 
seat assembly. They are matched 
parts and are serviced as an 
assembly. 


Installation 

1. Position the fuel inlet needle and 
seat assembly in the fuel bowl. 

2. Position the adjusting nut gasket 
and nut on the fuel inlet needle and 
seat assembly. Align the flat on the 
ID of the nut with the flat on the OD 
of the fuel inlet needle and seat 
assembly. 

3. Install the fuel level adjustment lock 
screw and gasket. 

4. Adjust the fuel level. 


DISASSEMBLY AND ASSEMBLY 


DISASSEMBLY 


To facilitate working on the 
carburetor and to prevent damage to the 
throttle plates, install bolts about 2 1/4 
inches long of the correct diameter 
through the carburetor attaching bolt 
holes with a nut above and below the 
flange (or install carburetor legs). 

Use a separate container for the 
component parts of the various 
assemblies to facilitate cleaning, 
inspection and assembly. 

The following is a step-by-step 
sequence of operations for completely 
overhauling the carburetor; however, 
certain components of the carburetor 
may be serviced without disassembling 
the entire unit. For a complete 
carburetor overhaul, follow all the steps. 
To partially overhaul the carburetor or 
to install a new gasket kit, follow only 
the applicable steps. 


FUEL BOWL AND METERING BLOCK 


Refer to Fig. 10 for the correct 
location of the fuel bowl parts. 
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FIG. 10 Fuel Bowl 


1. Remove the fuel bowl and gasket, 
and the metering block and gasket. 
Discard the gaskets. 


2. Using a socket wrench, remove the 


power valve and gasket (Fig. 11). 
Discard the gasket. Using a jet 


wrench, remove the main jets (Fig. 
12). 

3. Remove the fuel level adjustment 
lock screw and gasket. Turn the 
adjusting nut counterclockwise and 
remove the lock nut and gasket, and 
the fuel inlet needle and seat 
assembly. Do not disassemble the 
fuel inlet needle and seat. They are 
matched, and are replaced as ап 
assembly. 

4. Using needle nose pliers, remove the 
float retainer (Fig. 13). 

5. Slide the float off the shaft. Remove 
the spring from the float. 

6. Remove the fuel level sight plug and 
gasket. Remove the fuel inlet fitting, 
gasket, and filter screen. 

7. Invert the fuel bowl and remove the 
accelerating pump cover, 
diaphragm, and spring. The 
accelerating pump inlet ball check is 
not removable. 


MAIN BODY 


1. Remove the governor housing cover. 
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Remove the nut and lock washer 
attaching the governor lever to the 
throttle shaft. Remove the governor 
housing assembly and seal. Remove 
the governor housing gasket. Invert 
the carburetor and remove the 
throttle body from the main body. 
Disconnect the choke rod from the 
choke control shaft lever assembly 
by pushing the rod toward the main 
body and releasing it from the lever. 
Discard the throttle body gasket. 

2. Remove the elastic stop nuts from 
the choke plate and remove the 
screws, flat spring, spacers, choke 
plate and the choke plate poppet 
valve. Remove the choke rod from 
the choke plate shaft. Slide the 
choke rod out of the choke shaft as 
the shaft is removed from the 
housing. Remove the choke rod seal 
from the main body. 

3. Remove the retainers, spring seats, 
and springs from the poppet valve 
on the front of the choke plate 
housing. Use caution to avoid losing 
the springs as they are under 
compression. Remove the pins and 
poppet valve. 

4. Remove the accelerating pump 
discharge nozzle from the main 
body. 

5. Invert the main body and let the 
accelerating pump discharge needle 
fall into the hand (Fig. 14). 


THROTTLE BODY 


1. Remove the accelerating pump 
operating lever and the throttle 
operating shaft housing assembly 
and gasket. Remove the throttle 
operating shaft housing back-up 
plate and gasket. 

2. If it is necessary to remove the 
throttle plates, lightly scribe both 
throttle plates along the throttle 
shaft and mark each throttle plate 
and its corresponding barrel to 
insure proper installation (Fig. 15). 
Remove the throttle plates. Remove 
the retainer from each end of the 
shaft. Slide the throttle shaft out of 
the throttle body. 


THROTTLE OPERATING SHAFT 
HOUSING 


1. Remove the engine idle speed 
adjusting screw and spring. Remove 
the fast idle adjusting pin and screw. 

2. Loosen the throttle lever screw. 
Remove the throttle lever retaining 
pin. Remove the throttle lever and 
the accelerating pump cam. Remove 
the throttle pick-up lever and swivel 
assembly. 

3. Remove the throttle shaft retainer 
and slide the throttle shaft out of the 
housing. 
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FIG. 11 Removing or Installing 
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FIG. 12 Removing or Installing 
Main Jet 
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FIG. 13 Removing Float Shaft 
Retainer 
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FIG. 14 Removing Acclerating 
Pump Discharge Needle 


GOVERNOR HOUSING 


l. Remove the governor spring, 
remove the diaphragm rod retainer 
and remove the governor lever. 

2. Remove the governor line fitting, 
by-pass jets, diaphragm cover and 
the diaphragm. 


ASSEMBLY 


Make sure all holes in the new 
gaskets have been properly punched and 
that no foreign material has adhered to 
the gaskets. Make sure the accelerating 
pump diaphragm is not torn or cut. А 
disassembled view of the carubretor is 
shown in Fig. 16. 


GOVERNOR HOUSING 


Refer to Fig. 17 for the correct 
location of the parts. 

l. Install the governor by-pass jets and 
the governor line fitting. Be sure to 
install the jets in their correct 
location. The jet ports are 
designated on the housing as A 
(lower port) and B (upper port). 
Refer to the specifications for the 
correct jet size. 

2. Position the governor diaphragm in 
the governor housing. Install the 
cover, then install a new safety wire 
and seal. 

3. Place the governor lever in the 
housing and position the diaphragm 
rod on the smallest stud of the 
governor lever. Install the rod 
retainer. 


THROTTLE OPERATING SHAFT 
HOUSING 


Refer to Fig. 18 for the correct 
location of the parts. 
1. Slidethe throttle operating lever and 
shaft assembly into the housing. 
Install the accelerating pump cam 
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FIG. 16 Carburetor Assembly 
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on the throttle lever. Position the 

pick-up lever and swivel assembly 

on the shaft. 
2. Aligning the retaining pin hole in 
the throttle lever and shaft, position 
the throttle lever on the shaft. Be 
sure the throttle lever can be rotated 
from the full open position to the full 
closed position. Install the throttle 
lever retaining pin. Install the 
throttle lever screw. 
Install the engine idle speed 
adjusting screw and spring. Install 
the fast idle adjusting pin and screw. 
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(CONNECTION TO SEAL THROTTLE BODY 
DISTRIBUTOR) 
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HOUSING 1. If the throttle plates were removed, 
қ. position the bushings оп the throttle 
DIAPHRAGM shaft and slide them into the throttle 
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FIG. 17 Governor Housing Assembly 
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FIG. 18 Throttle Operating Shaft 
Assembly 


body. Install the retainer on each 
end of the shaft. Referring to the 
lines scribed on the throttle plates, 
install the plates in their proper 
location with the screws snug, but 
not tight. Close the throttle plates 
and hold the throttle body up to the 
light. Little or no light should show 
between the throttle plates and the 
throttle bores. If the throttle plates 
are properly installed and there is no 
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FIG. 19 Throttle Body Assembly 
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binding when the throttle shafts аге 4. Place the air horn poppet valve in 6. Position the choke plate poppet 
rotated, tighten and stake the position on the main body. From valve over the retaining screws, then 
throttle plate screws. inside the air horn, insert the pins position the choke plate on top of the 

2. Position the throttle operating shaft through the main body and poppet poppet valve. 
housing back-up plate assembly valve. Install the spring, spring 7. Place the spacers over the screws, 
gasket and plate assembly on the seats, and retainers. then position the flat spring over the 
throttle body by sliding them over 5. Position the choke plate shaft in the screws so that the curved portion is 
the clutch lever on the throttle shaft. air horn. Position the choke rod in down. Install the attaching nuts. 

3. Insert the throttle operating housing the choke plate shaft lever and 8. Invert the main body and position 
attaching screws in the housing. override spring. the gasket on the main body. Place 
Slide the housing gasket over the 
screws. 

4. Open the throttle plates and install 
the throttle operating housing on the 
throttle body. If the housing is 
correctly installed, the throttle lever 
will close the throttle plates, but will RETAINER 
not open them. 

5. Install the accelerating pump lever FLOAT 4 


оп the throttle body. 

6. Install the idle adjusting needles and 
springs. Turn the needles in gently 
until they touch the seat, then back 
them out 1 -1 1/2 turns. 


MAIN BODY 


1. Drop the accelerating pump 
discharge needle into the well (Fig. 
20). Seat the needle with a brass drift 
and a light hammer. Make sure it is 
free. Position the accelerating pump 
discharge nozzle gasket and nozzle 
in the main body; then install the 
attaching screw and gasket. 

2. Place the choke rod seal in the 
groove located on the underside of 
the carburetor air cleaner flange. 

3. Working from the underside of the 
carburetor air cleaner flange, slide 
the choke rod (with the small upset 
end of the top) through the opening 
in the main body and rod seal. 
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FIG. 20 Accelerating Pump 
Discharge Needle 
Installation 


FUEL LEVEL 
SIGHT PLUG 


FUEL BOWL 


DIAPHRAGM RETURN SPRING 


FILTER SCREEN 


22% е Ay a CASKET 
N wy J 
mar NE FUEL INLET NEEDLE Ç ~ FUEL INLET FITTING 
чы” АМО 5ЕАТ ASSEMBLY % ` же” 
GASKETS б. e 


ADJUSTMENT LOCK SCREW 


B2732-A 


FIG. 21 Fuel Bowl Assembly 
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FIG. 22 Fuel Bowl and Metering Block Assembly 
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10. 


ЗЕ 


the throttle body іп position оп (һе 
main body sliding the choke rod into 
the choke rod lever as the throttle 
body is placed into position. Install 
the throttle body to main body 
screws and iockwashers. 

Install the governor housing seal on 
the governor housing. Place the 
housing gasket on the main body. 
Position the governor housing in 
place on the throttle body and main 
body. Place the governor lever over 
the throttle shaft and install the 
washer and nut. Install the governor 
housing attaching screws. 

Install the governor spring. Install 
the housing gasket and cover. Install 
the cover safety wire and seal. 


FUEL BOWL AND METERING BLOCK 


Refer to Figs. 21 and 22 for the 


correct location of the fuel bowl parts. 
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FIG. 23 Baffle Plate Installation 
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Place the accelerating pump 
diaphragm spring and diaphragm in 
the accelerating pump chamber. The 
diaphragm must be positioned so 
that the large end of the lever disc 
will be against the operating lever. 
Install the cover with the screws 
finger tight. Make sure the 
diaphragm is centered, then 
compress the diaphragm with the 
pump operating lever and tighten 
the cover screws. 

Install the fuel level sight plug and 
gasket. 

Install the fuel inlet filter screen, 
gasket, and fitting. 

Slide the baffle plate on the ridges in 
the fuel bowl (Fig. 23). 

Install the float spring on the float, 
slide the float on the shaft and install 
the float retainer. 

Apply petroleum jelly to a new O- 
ring seal and slide it on the fuel inlet 
needle and seat assembly. 

Position the fuel inlet needle and 
seat assembly in the fuel bowl 
through the top of the bowl. Position 
the adjusting nut gasket and nut on 
the fuel inlet needle and seat. Align 
the flat on the ID of the nut with the 
flat on the OD of the fuel inlet needle 
and seat assembly. 

As a preliminary float adjustment, 
adjust the float so that the top of the 
float is parallel with the top of the 
fuel bowl with the fuel bowl inverted 
(Fig. 24). 

Install the fuel level adjusting lock 
screw and gasket. 
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10. Using a socket wrench, install the 


11. 


power valve and a new gasket. Be 
sure to install the correct power 
valve. Refer to the specifications for 
the correct identification number. 
The number is stamped on a flat on 
the base of the valve Using a jet 
wrench, install the main jets. 

Position the metering block gasket 
on the dowels on the back of the 
metering block. Lay the metering 
block in place on the main body. 
Position the baffle on the metering 
block, then position the fuel bowl 
gasket on the metering block. Place 
the attaching screws and new 
compression gaskets in the fuel 
bowl. Lay the bowl in place on the 
metering block. Tighten the screws. 
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FIG. 24 Float Adjustment 
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Applies To 391, 401, 477 and 534 Engines Only 
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DESCRIPTION 


The 4-V carburetor used on the 391, 
401, 477 and 534 CID engines (Figs. 1 
and 2) is a downdraft, two-stage 
carburetor. It can be considered as two 
dual carburetors; one supplying a fuel- 
air mixture throughout the entire range 
of engine operation (primary stage), and 
the other functioning only when a 
greater quantity of fuel-air mixture is 
required (secondary stage). 

The primary stage (front section) of 
the carburetor contains a fuel bowl, 


metering block (Fig. 3), and an 
accelerating pump assembly. The 
primary barrels each contain a primary 
and booster venturi, main fuel discharge 
nozzle, throttle plate, and idle fuel 
passage. The choke plate, mounted in 
the air horn above the primary stage 
venturis, is manually controlled. 

On the carburetor for the 401, 477 
and 534 engines, poppet or blow-by 
valves are located in the choke plate and 
at the front of the primary air horn. 


The secondary stage, (rear section) 
of the carburetor contains a fuel bowl, 
metering block, and secondary throttle 
operating diaphragm assembly. The 
secondary barrels each contain a 
primary and booster venturi, idle fuel 
passages, main secondary fuel discharge 
nozzle, throttle plate, and a transfer 
system fuel passage. 
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FIG. 1 Holley 4-V Carburetor for the 391 CID HD Engines—Right Front View 
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FIG. 2 Holley 4-V Carburetor for the 401, 477 and 534 SD Engines—Right 
Front View 
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ADJUSTMENTS 


FAST IDLE SPEED 
ADJUSTMENT—INITIAL SETTING 


391 4-V ENGINE 


1. With the primary throttle plates 
closed, measure the clearance 
between the fast idle cam and the 
head of the fast idle screw (Fig. 4). 

2. If the clearance is not to 
specifications, remove the governor 
housing, following the removal 
procedure in Part 23-20. 

3. Turn the fast idle screw the required 
amount to increase or decrease the 
clearance. A 3/16 inch wrench with 
a 90 degree head will be required 
to perform the adjustment. А 1/4 
turn in or out will alter the clear- 
ance by approximately 0.008 inch. 

4. Install the housing on the carburetor 
governor and check the clearance, as 
outlined in Step 1. When the 
clearance is properly adjusted, 
install the governor housing, 
following the installation procedure 
in Part 23-20. 


401, 477 AND 534 4-V ENGINES 


With the choke in the wide open 
position, turn the fast idle adjusting 
screw (Fig. 5) in until it just touches the 
fast idle cam; then back it off 1/8 to 1/ 
4 turn. 


FAST IDLE SPEED—FINAL 
SETTING 


А hand (cable) operated throttle 
control has been provided for the 


engines in various vehicle models and 
series. The throttle is actuated by a 
knob, located on the instrument panel. 
The hand operated throttle control is 
useful for maintaining constant engine 
speed when running power take-off 
equipment or when performing certain 
service operations. 


The fast (cold engine) idle speed is 
adjusted with the hand throttle control 
knob pushed fully inward. The idle (hot 
engine) speed must be adjusted to 
specification before the fast idle speed 
can be adjusted. 


391 (4-V) V-8 ENGINES 


The fast idle speed adjustment screw 
for the 391 (4-V) V-8 engine is located in 
the governor housing (Fig. 4). 

The fast idle adjustment screw 
contacts the fast idle cam during the 
engine warm-up period and controls the 
fast (cold engine) idle speed. 

1. Adjust the idle (hot engine) speed 
and mixture to specifications before 
attempting to set the fast (cold 
engine) idle speed. The fast idle 
speed adjustment is made with the 
engine at normal, stabilized 
operating temperature. 

2. With the engine operating and a 
tachometer attached to the engine, 
disconnect the choke cable housing 
from the choke cable bracket clamp. 
Pull the choke cable housing 
rearward until the choke plate 
operating lever is against the stop on 
the choke cable bracket. Hold the 
choke plate open to the choke 
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FIG. 4 Fast Idle Speed 
Adjustment—391 Engine 
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FIG. 5 Fast (Cold) Idle Speed 
Adjustment— 401, 477 and 
534 CID Engines 
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pulldown limit, to keep the engine 
running. 

3. Check the fast (cold engine) rpm. If 
the idle rpm is not to specification, 
turn the fast idle screw clockwise 
with a 3/16 inch wrench to decrease 
the engine rpm or counterclockwise 
to increase the rpm. А 3/16 inch 
wrench with a 90 degree head will be 
required to perform the adjustment. 

4. Turn off the engine and remove the 
tachometer. 

5. Push the choke lever, cable and 
housing forward to the full choke 
position and clamp the choke cable 
housing to the choke cable bracket. 

6. Install the air cleaner assembly if 
other adjustments are not required. 


401, 477 AND 534 (4-V) V-8 
ENGINES 


The fast idle adjustment screw on 
the left side of the carburetor contacts 
the fast idle cam during the engine 
warm-up period and controls the fast 
(cold engine) idle speed (Fig. 5). 

1. Adjust the idle (hot engine) speed 
and mixture before attempting to set 
the fast (cold engine) idle speed. The 
fast idle speed adjustment is made 
with the engine at a normal, 
stabilized operating temperature. 

2. With the choke in the wide open 
position, turn the fast idle adjusting 
screw (Fig. 5) in until it just touches 
the fast idle cam; then back it off 1/ 
8 to 1/4 turn. 


ACCELERATING PUMP LEVER 
ADJUSTMENT 


1. Using a feeler gauge and with the 
throttle plates (primary throttle 
plates) in the wide open position, 
there should be the specified 
clearance between the accelerating 
pump operating lever adjustment 
screw head and the pump arm when 
the pump arm is depressed manually 
(Fig. 6). 

2. If adjustment is required, loosen the 
adjusting screw lock nut and turn 
the adjusting screw in to increase the 
clearance and out to decrease the 
clearance. One half turn of the 
adjusting screw is equal to 
approximately 0.015 inch. When the 
proper adjustment has been 
obtained hold the adjustment screw 
in position with a wrench and 
tighten the lock nut. 

3. Perform an accelerating pump 
stroke adjustment, if required. 


ACCELERATING PUMP STROKE 
ADJUSTMENT 


The accelerating pump stroke has 
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been set to help keep the exhaust 
emission level of the engine within the 
specified limits. The additional holes 
provided for pump stroke adjustment 
are for adjusting the stroke for specific 
engine applications. The stroke should 
not be changed from the specified 
setting. 

If the pump stroke has been 
changed from the specified setting refer 
to the following instructions to correct 
the stroke to specifications. 

If a change in the adjustment is 
required, make certain the proper hole 
(top or bottom) in plastic accelerating 
pump cam, located behind the throttle 
lever, is properly aligned (indexed) with 
the numbered hole (top or bottom) in the 
throttle lever before installing the 
retaining screw. 


FUEL LEVEL FLOAT 
ADJUSTMENT—DRY 


The dry float adjustment is a 
preliminary fuel level adjustment only. 
The final adjustment (Fuel Level Float 
Adjustment—Wet) must be performed 
after the carburetor is installed on the 
engine. 

With the fuel bowls and floats 
assemblies removed, adjust the floats so 
that the floats are parallel to the fuel 
bowls, with the top of the fuel bowls 
inverted (Fig. 7). 


FUEL LEVEL ADJUSTMENT—WET 


The fuel pump pressure and volume 
must be to specifications prior to 
performing the following adjustments. 
1. Operate the engine to normalize 

engine temperatures and place the 
vehicle on a flat surface, as near level 
as possible. Stop the engine and 
remove the air cleaner, if it was not 
previously removed. 

2. Check the fuel level in each fuel 
bowl separately (Fig. 8). Place a 
suitable container below the fuel 
level sight plug in the fuel bowl to 
collect any spillover of fuel. 
Carefully remove the fuel level sight 
plug and gasket. Check each fuel 
bowl separately. The fuel level 
within the bowl should be at the 
lower edge of the sight plug opening 
(plus or minus 1/16 inch). 

3. Ifthe fuel level is satisfactory, install 
the sight plug. 


4. Ifthe fuel level is too high, drain the 


fuel bowl and refill it. To drain the 
fuel bowl, loosen one lower retaining 
bolt from the fuel bowl and drain the 
fuel into a suitable container. Check 
the fuel level again before altering 
the float setting. This will eliminate 
the possibility of foreign material 
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ACCELERATING 
PUMP LEVER 


CLEARANCE 


FIG. 6 Accelerating Pump Lever 
Clearance—Holley 
Carburetors 


TURN ADJUSTING NUT 


UNTIL FLOAT IS PARALLEL 
WITH TOP OF BOWL 
(HOLDING BOWL UPSIDE DOWN) 
B2735-A 


FIG. 7 Adjusting Float—Dry 
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FIG. 8 Adjusting Fuel Level 
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causing а temporary flooding 
condition. Install the bolt and the 
fuel level sight plug, and start the 
engine to fill the fuel bowl. After the 
fuel level has stabilized, stop the 
engine and check the fuel level. 

If the fuel level is still too high, it 


should first be lowered below 
specifications and then raised until it is 
just at the lower edge of the sight plug 
opening. If the fuel level is too low, it is 
only necessary to raise it to the specified 
level. Follow the procedure under To 
Lower Fuel Level or To Raise Fuel 
Level, whichever is applicable. 


TO LOWER FUEL LEVEL 


T. 


With the engine stopped, loosen the 
lock screw on top of the fuel bowl 
just enough to allow rotation of the 
adjusting nut underneath (Fig. 8). 


Do not loosen the lock screw or 
attempt to adjust the fuel level with 
the sight plug removed and the 
engine running because the pressure 
in the line will spray fuel out and 
present a fire hazard. 

Turn the adjusting nut 
approximately 1/2 turn in to lower 
the fuel level below specifications 
(1/6 turn of the adjusting nut, 
depending on the direction of 
rotation, will raise or lower the float 
assembly at the fuel level sight plug 
opening 3/64 inch). 

Tighten the lock screw and install 
the fuel level sight plug. Start the 
engine. After the fuel level has 
stabilized, stop the engine and check 
the fuel level at the sight plug 
opening. The fuel level should be 
below specified limits. If it is not, 
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repeat the previous steps, turning 
the adjusting nut an additional 
amount sufficient to lower the fuel 
below the specified level. 

Loosen the lock screw and turn the 
adjusting nut out in increments of 1/ 
6 turn or less until the correct fuel 
level is achieved. After each 
adjustment, tighten the lock screw, 
install the fuel level sight plug, and 
then start the engine and stabilize 
the fuel level. Check the fuel level at 
the sight plug opening. Install the 
sight plug and gasket. 

Install the air cleaner if other 
carburetor adjustments are not 
required. 


TO RAISE FUEL LEVEL 


Perform steps 1, 4 and 5 under the 


procedure, To Lower Fuel Level. 


REMOVAL AND INSTALLATION 


CARBURETOR 


Removal 


1, 


Remove the air cleaner. Remove the 
throttle rod from the throttle lever. 
Disconnect the choke control cable, 
hand throttle control cable, the 
distributor vacuum hose and the fuel 
line. 

Disconnect the governor throttle 
control lines or rod at the 
carburetor. 

Remove the carburetor retaining 
nuts and lockwashers, then remove 
the carburetor. Remove the spacer 
from the manifold. 


Installation 


12 


Ве sure all old gasket material is 
removed from the manifold heat 
riser flange, then place the spacer in 
position on the manifold. Position 
the carburetor on the manifold and 
install the lockwashers and nuts. 
Tighten the nuts alternately to 
specification. 

Connect the throttle rod. Connect 
the choke control cable. Be sure the 
end of the choke cable is bent 
downward to prevent interference 
with the bottom of the air cleaner. 
This interference will restrict 
opening of the choke plate. Connect 
the hand throttle control cable, the 
distributor vacuum hose, the fuel 
line, and the governor lines or 
control rod. Adjust the idle speed, 
the primary and secondary fuel 
level, and the idle fuel mixture. 
Adjust the governor control rod. 


FUEL BOWL AND GASKET AND 
METERING BLOCK AND GASKET 


Removal 


1. 


2. 


Remove the fuel inlet line and 
vacuum line. 

Place a suitable container under the 
fuel bowl and drain the bowl by 
loosening one of the lower fuel bowl 
retaining screws. Remove the 
container. 

Remove the four fuel bowl retaining 
screws. 

Remove the fuel bowl, gasket and 
baffle, and metering block and 
gasket. Discard the gaskets. 


Installation 


l. 


РЕ 


If the fuel bowl or metering block is 
being replaced, transfer the parts. 
Position the metering block gasket 
on the dowels on the back of the 
metering block. 

Lay the metering block in place on 
the main body. 

Position the baffle and fuel bowl 
gasket on the metering block. 
Place the fuel bowl on the metering 
block. Use new compression gaskets 
on the bowl retaining screws; then 
install and tighten the screws. 


POWER VALVE AND GASKET 


Removal 


ТЕ 


2. 


3. 


Remove the fuel bowl and metering 
block. 

Using a socket wrench, remove the 
power valve and gasket. 

Discard the gasket. 


Installation 


1. 


Place а new gasket on the specified 
power valve. 


2. Using a socket wrench, install the 
power valve and gasket. 

3. Install the fuel bowl and metering 
block. 

MAIN JET 

1. Remove the fuel bowl and metering 
block. 

2. Use a jet wrench to remove and 
install the jets. 

3. Install the fuel bowl and metering 


block. 
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FIG. 9 Removing Fuel Inlet Needle 


and Seat 
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ACCELERATING РОМР 
DIAPHRAGM 


Removal 

1. Remove the fuel bowl and metering 
block. 

2. Remove the accelerating pump 
cover, diaphragm and spring. 


Installation 


1. Place the spring and diaphragm in 
the accelerating pump chamber. The 
diaphragm must be positioned so 
that the diaphragm disc protrudes 
from the fuel bowl. 

2. Install the cover screws finger tight. 

3. Make sure the diaphragm 15 
centered, compress the diaphragm 
with the pump operating lever and 
tighten the cover screws. 


FLOAT 


1. Using needle nose pliers, remove the 
float retainer. 

2. Slide the float off the shaft. 

3. Remove the spring from the float. 

Installation 

1. Install the float spring on the float. 

2. Slide the float on the shaft. 

3. Install the float retainer. 


FUEL INLET NEEDLE AND SEAT 


Removal 
The fuel inlet needle and seat 
assembly can be replaced without 
removing the fuel bowl. 
1. Remove the air cleaner. 
2. Remove the fuel level adjustment 
lock screw and gasket. Turn the 


adjusting nut out and remove the 
adjusting nut and gasket. Remove 

the fuel inlet needle and seal 
assembly (Fig. 9). Do not 
disassemble the fuel inlet needle and 
seat assembly. They are matched 
parts and are serviced as an 
assembly. 

Installation 

1. Position the fuel inlet needle and 
seat assembly in the fuel bowl. 

2. Position the adjusting nut gasket 
and nut on the fuel inlet needle and 
seat assembly. Align the flat on the 
ID of the nut with the flat on the OD 
of the fuel inlet needle and seat 
assembly. 

3. Install the fuel level adjustment lock 
screw and gasket. 

4. Adjust the fuel level. 


DISASSEMBLY AND ASSEMBLY 


DISASSEMBLY 


To facilitate working on the 
carburetor and to prevent damage to the 
throttle plates, install bolts about 2 1/4 
inches long of the correct diameter 
through the carburetor retaining bolt 
holes with a nut above and below the 
flange (or install carburetor legs). 

Use a separate container for the 
component parts of the various 
assemblies to facilitate cleaning, 
inspection, and assembly. 

The following is a step-by-step 
sequence of operations for completely 
overhauling the carburetor; however, 
certain components of the carburetor 
may be serviced without disassembling 
the entire unit. For a complete 
carburetor overhaul, follow all the steps. 
To partially overhaul the carburetor or 
to install a new gasket kit, follow only 
the applicable steps. 


FUEL BOWLS AND METERING 
BLOCKS 


Refer to Fig. 10 for the correct 
location of the fuel bowl parts. 

1. Remove the primary fuel bowl and 
gasket, and the metering block and 
gasket. Discard the gaskets. 

2. Remove the fuel transfer line and 
discard the O-ring seals. 

3. Remove the balance tube, washer, 
and O-ring seal. Discard the O-ring 
seal. 

4. Using a socket wrench, remove the 
power valve and gasket (Fig. 11). 

5. Usinga jet wrench, remove the main 
jets (Fig. 12). 
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FIG. 10 Fuel Bowl—401, 477 and 
534 CID Engines 
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POWER VALVE 
У1022-А 


Socket Wrench 


FIG. 11 Removing or Installing 


Power Valve 


6. Remove the fuel level adjustment 
lock screw and gasket. Turn the 
adjusting nut counterclockwise and 
remove the locknut and gasket, and 
the fuel inlet needle and seat 
assembly. Do not disassemble the 


PRIMARY 
METERING 


Jet Wrench MAIN JETS У1023-А 


FIG. 12 Removing or Installing 
Main Jet 


V1024- A 


FIG. 13 Removing Float Shaft 
Retainer 


fuel inlet needle and seat. They are 
matched and are replaced as an 
assembly. 

7. Using needle nose pliers (Fig. 13), 
remove the float retainer. Slide the 
float off the shaft. Remove the 
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spring from (һе float. 

8. Remove the baffle plate from the 
fuel bowl. 

9. Remove the fuel level sight plug and 
gasket. 

10. Remove the fuel inlet fitting, gasket, 
and filter screen. 

11. Invert the fuel bowl and remove the 
accelerating pump cover, diaphragm 
and spring. The accelerating pump 
inlet ball check is not removable. 

12. Remove the secondary fuel bowl and 
gasket and the metering block and 
gasket. Discard the gaskets. Remove 
the balance tube washer and O-ring 
seal. Discard the O-ring seal. 

13. Remove the following parts from the 
secondary metering block: 

Do not remove the idle mixture 
adjusting limiters or adjusting screws. 
14. Disassemble the secondary fuei bowl 

by following steps 6, 7, 8 and 9. 


MAIN BODY 
1. Remove the air cleaner anchor 
Screw. 


2. On the 391 CID engine, remove the 
choke control lever, governor seal 
wire and the governor housing 
cover. Remove the nut and washer 
retaining the governor lever to the 
throttle shaft, then remove the 
governor housing. Remove the 
secondary diaphragm link retainer. 
On 401, 477 and 534 СІП engines, 

remove the secondary diaphragm link 

retainer. Remove the fast idle cam 
housing, attaching screws and 
lockwashers, then remove the fast idle 
cam housing. 

Remove the nut securing the choke 
swivel to the fast idle cam housing, then 
remove the choke swivel and fast idle 
cam assembly. Remove the plunger and 
spring from the fast idle cam. 

3. Invert the carburetor and remove 
the throttle body to main body 
screws and lockwashers. Lift off the 
main body and remove the main 
body gasket. Discard the gasket. 

4. Remove the retainer securing the 
choke rod to the choke rod lever and 
bushing assembly, then remove the 
lever retainer and remove the lever 
and lever spring. 

5. Remove the choke rod retainer from 
the choke plate shaft lever. Remove 
the choke rod, washers, and seal 
from the main body. 

6. Remove the choke plate assembly. 

7. Slide the choke plate shaft out of the 
main body. 

8. On 401, 477 and 534 CID engines, 
remove the retainers, spring seats, 
and springs from the poppet valve 
on the front of the main body. Use 
throttle body. Referring to the lines 


caution to avoid losing the spring as 
they are under compression. 
Remove the pins and poppet valve. 
Remove the secondary diaphragm 
housing and gasket from the main 
body. The housing must be removed 
before the cover can be removed. 
Remove the diaphragm housing 
cover, then remove the spring and 
diaphragm, and the secondary 
vacuum ball check. Remove the 
distributor vacuum fitting. 


. Remove the accelerating pump 


discharge nozzle screw, then lift the 
pump discharge nozzle and gasket 
out of the main body. Invert the 
main body and let the discharge 
needle fall into the hand. 


GOVERNOR HOUSING—391 CID 
ENGINE 


Т; 


Mark the governor spring ріп hole 
to facilitate assembly. Remove the 
spring and pin. 

Remove the diaphragm rod retainer 
and governor lever. 

Remove the governor line fitting. 
Make a note of the governor by-pass 
jet numbers and positions. Remove 
the by-pass jets, the diaphragm 
cover, and the diaphragm. 

Remove the fast idle cam shaft 
retainer and slide the fast idle cam 
and shaft out of the housing. 
Remove the cam plunger, spring, 
and fast idle pin. 


THROTTLE BODY—391 CID ENGINE 


l. 


Remove the accelerating pump lever 
and the throttle operating shaft 
housing. 

If the primary throttle shaft is to be 
removed, drive out the primary 
throttle shaft pin (Fig. 14). Remove 
the secondary throttle plates 
operating lever. 

If it is necessary to remove the 
throttle plates, lightly scribe the 
primary and secondary throttle 
plates along the throttle shafts and 
mark each plate and its 
corresponding bore with a number 
or letter for proper installation (Fig. 
15). Remove the throttle plates. 
Remove the throttle connecting rod 
and the spacer (from the primary 
throttle lever). Remove the throttle 
operating housing plate. 

If the throttle shafts are to be 
replaced, remove the throttle plates 
by following step 3 and slide the 
primary and secondary throttle 
shafts and bushings out of the 
throttle body. 
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THROTTLE BODY—401, 477 AND 534 
CID ENGINES 


I. 


Remove the accelerating pump lever 
and the throttle operating shaft 
housing. 

Drive out the governor lever 
retaining pin, then loosen the 
governor lever screw and remove the 
lever. Remove the fast idle cam lever 
and the secondary diaphragm lever. 
If it is necessary to remove the 
throttle plates, lightly scribe the 
primary and secondary throttle 
plates along the throttle shafts and 
mark each plate and its 
corresponding bore with a number 
or letter for proper installation (Fig. 
15). Remove the throttle plates. 
Remove the throttle connecting rod 
retainers, washer (from the 
secondary throttle lever) and the 
connecting rod. Slide the primary 
and secondary throttle shafts and 
bushings out of the throttle body. 
Remove the throttle operating 
housing plate. 


THROTTLE OPERATING 
HOUSING—391 CID ENGINE 


1. 


2. 


PLATE OPERATING LEVER 


A P f | 


Remove the idle (hot engine) speed 
adjustment screw and spring. 
Remove the throttle shaft driver 
retaining screw from inside the 
housing, then remove the driver. 
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FIG. 14 Primary Throttle Shaft Pin 


SCRIBED LINES AND IDENTIFICATION MARKS 


У1040-А 


FIG. 15 Removing Throttle Plate 
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FIG. 17 Carburetor Assembly—Holley 4-У for 401, 477 and 534 CID Engines 
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3. Slide the throttle operating lever and 
shaft assembly out of the housing. 

4. Remove the accelerating pump cam 
from the throttle operating lever. 

5. Remove the throttle cable bracket. 


THROTTLE OPERATING 
HOUSING—401, 477 AND 534 CID 
ENGINES 


1. Remove the hot engine idle screw 
and spring, and the pick-up lever 
bracket. 

2. Remove the retaining pin from the 
throttle operating lever, then loosen 
the lever screw and remove the lever. 
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Connecting Rod— 391 
CID Engine 
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FIG. 20 Installing Throttle 
Connecting Rod—401, 
477 and 534 CID Engines 


3. Slide the throttle shaft driver and 
shaft out of the housing. Remove the 
pick-up lever and swivel assembly. 

4. Remove the accelerating pump cam 
from the throttle operating lever. 
Carburetor cleaning and inspection 

are covered in Part 24-01. 


ASSEMBLY 


Make sure all holes in the new 
gaskets have been properly punched and 
that no foreign material has adhered to 
the gaskets. Make sure the accelerating 
pump diaphragm and the secondary 
operating diaphragm are not cut or torn. 

Disassembled views of the 
carburetors are shown in Figs. 16 and 
17. 


THROTTLE OPERATING 
HOUSING—391 CID ENGINE 


Refer to Fig. 18 for the correct 
location of the parts. 
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FIG. 22 Fast Idle Cam Lever and 
Governor 


1. Install the idle (hot engine) speed 
adjustment screw and spring. Turn 
the screw in until spring tension is 
felt. 

2. Install the throttle cable bracket. 

3. Install the accelerating pump cam 
on the throttle operating lever. 

4. Position the throttle pick-up lever 
and swivel assembly on the throttle 
operating housing bushing with the 
throttle cable clamp on the inside. 

5. Slide the throttle operating lever 
into the housing, then install the 
driver in the end of the throttle 
operating lever shaft so that the 
throttle operating lever can be 
rotated from the full open position 
to the full closed position. If the 
throttle lever cannot be rotated from 
the open to the close position, 
remove the drive and reposition it. 


THROTTLE OPERATING 
HOUSING—401, 477 AND 534 
ENGINES 


1. Install the hot engine idle screw and 
spring. Turn the screw in until 
spring tension is felt. Install the 
pick-up lever bracket. 

2. Install the accelerating pump cam 
on the throttle operating lever. 

3. Slide the throttle shaft driver and 
shaft into the throttle operating 
housing. 

4. Position the throttle pick-up lever 
and swivel assembly on the throttle 
operating housing bushing with the 
tang on the lever facing out. 

5. Slide the throttle operating lever on 
the shaft with the retaining pin hole 
in the lever and shaft aligned. 
Tighten the lever tension screw. Be 
sure the throttle lever can be rotated 
from the full open to the full closed 
position, then install the retaining 
pin. If the throttle lever can not be 
rotated from the open to the closed 
position, it will be necessary to 
remove the throttle shaft driver and 
reposition it. 


THROTTLE BODY 

l. If the throttle plates were removed, 
position the bushings on the throttle 
shafts and slide them into the 
scribed on the throttle plates, install 
the plates in their proper location 
with the screws snug, but not tight. 
Close the throttle plates and hold 
the throttle body up to the light. 
Little or no light should show 
between the throttle plates and the 
throttle bores. If the throttle plates 
are properly installed and there is no 
binding when the throttle shafts are 
rotated, tighten and stake the 
screws. 
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Install (һе throttle operating 
housing plate and the throttle 
connecting rod. Be sure the throttle 
connecting rod is installed as shown 
in Figs. 19 and 20. Install the 
accelerating pump lever, and the 
secondary throttle plate operating 
lever. 

Hold the secondary throttle plates 
closed. Turn the secondary throttle 
plate stop screw (Fig. 21) until it just 
touches the tab on the secondary 
operating lever, then turn it in 1⁄4 
turn. 

On 391 CID engines, invert the 
throttle body and open the primary 
throttle plates, then install the 
primary throttle shaft pin so that it 
protrudes approximately 3/16 inch 
from the shaft. 

On 401, 477 and 534 CID engines, 


position the fast idle cam lever on the 
primary throttle shaft. Position the 
governor lever on the primary throttle 
shaft with the retaining pin holes in the 
lever and shaft aligned. Tighten the 
lever tension screw, then install the 
retaining pin (Fig. 22). 


5 


Open the primary throttle plates and 
Install the throttle operating housing 
on the throttle body. À correctly 
installed throttle lever and retainer 
lever will close the throttle plates, 
but will not open them. 


GOVERNOR HOUSING—391 CID 
ENGINE 


Refer to Fig. 23 for the correct 


location of the parts. 


i 


2. 


Place the fast idle pin in position in 
the governor housing. 

Insert the fast idle cam plunger 
spring in the plunger and install the 
assembly in the governor housing. 
Slide the fast idle cam assembly into 
position and install the retainer. 
Install the governor by-pass jets and 
the governor line fitting. 

Install the governor spring pin in the 
same marked hole from which it was 
removed. 

Position the governor diaphragm in 
the governor housing. Position the 
diaphragm properly to avoid 
damage by the screws. Install the 
cover with the screws finger tight. 
Pull the diaphragm rod as far as it 
will go and tighten the cover screws. 
Install new safety wire and a seal. 
Place the governor lever in the 
housing and insert the diaphragm 
rod on the smallest stud of the lever. 
Install the rod retainer. 

Install the governor spring on the 
spring pin and governor lever stud. 
The governor housing is installed 
after the throttle body is assembled 
in the main body. 
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FIG. 23 Governor Housing 


MAIN BODY 


І. 


Drop the accelerating pump 
discharge needle into its well (Fig. 
24). 

Seat the needle with a brass drift and 
a light hammer. Make sure the 
needle is free. 

Position the accelerating pump 
discharge nozzle gasket and nozzle 
in the main body, then install the 
attaching screw. 

Drop the secondary vacuum ball 
check in the vacuum passage in the 
secondary diaphragm housing (Fig. 
25). 

Position the secondary diaphragm in 
the housing and place the spring on 
the diaphragm disc. Position the 
diaphragm properly to avoid 
damage by the screws. Install the 
cover with the screws finger-tight. 
Compress the diaphragm spring by 
pushing the diaphragm rod inward 
as far as it will go and tighten the 
cover screws. The diaphragm 
housing must be removed from the 
main body to install the cover. 
Place the gasket on the secondary 
vacuum passage opening on the 
main body. Lay the diaphragm 
housing in position on the main 
body and install the lockwashers and 
attaching screws. 
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FIG. 24 Installing Accelerating 
Pump Discharge Needle 


7. On 401, 477 and 534 CID engines, 
place the air horn poppet valve in 
position on the main body. From 
inside the primary air horn, insert 
the attaching screws through the 
main body and poppet valve. Install 
the springs, spring seats and 
retainers on the attaching screws. 

8. Position the choke plate shaft in the 
air horn. 
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FIG. 25 Secondary Diaphragm Assembly 


9. Position the choke plate assembly on 
the choke plate shaft, then install the 
attaching screws and the self-locking 
jam nuts (Fig. 26). 

Install the rod seal in the retaining 
groove located on the underside of 
the carburetor air cleaner flange. 
Slide the choke rod through the 
opening in the main body and secure 
it to the choke plate shaft lever with 
a pin retainer. 

Place the choke rod lever spring on 
the lever with the end of the spring 
with the largest hook on the lever 
(Fig. 27). 

Place the choke rod lever and spring 
assembly in position on the main 
body with the other end of the spring 
fitting in the groove in the main 
body. 

Secure the choke rod to the lever 
with a pin retainer. Install the choke 
lever retainer. 

Insert the fast idle cam plunger 
spring in the plunger and install the 
assembly in the plunger bore in the 
fast idle cam housing. 

Install the fast idle cam in the fast 
idle cam housing and install the 
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FIG: 27 


Installing Choke Rod—401, 
477 and 534 Engine 
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choke swivel, lockwashers, and 
attaching nut on the end of the fast 
idle cam shaft. 

17. Position the fast idle cam housing on 
the main body so that the pin on the 
fast idle cam is between the two 
tangs on the choke rod lever. Install 
the housing attaching screws. 

18. Invert the main body and position 
the throttle body gasket on the main 
body. Slide the secondary 
diaphragm rod onto the operating 
lever as the throttle body is placed 
into position. Install the diaphragm 
operating rod retainer. 

19. Install the throttle body to main 
body screws and lockwashers. 

20. Install the air cleaner anchor stud. 


FUEL BOWLS AND METERING 
BLOCKS 


Refer to Fig. 28 for the correct 
location of the fuel bowl parts. The 
primary and secondary fuel bowls and 
metering blocks are installed on the 
main body in the same sequence (Fig. 
29). 

l. Place the accelerating pump 
diaphragm spring and diaphragm in 
the accelerating pump chamber of 
the primary fuel bowl. The 
diaphragm must be positioned so 
that the large end of the lever disc 
will be against the operating lever. 
Install the cover with the screws 
finger-tight. Make sure the 
diaphragm is centered, then 
compress the diaphragm with the 
pump operating lever and tighten 
the cover screws. 

2. Install the fuel lever sight plug and 
gasket. 

3. Slide the baffle plate on the ridges in 
the fuel bowl. 

4. Install the float spring on the float 
and slide the float on the shaft. Be 
sure the float spring is between the 
ridges on the boss of the floor of the 
fuel bowl. Using needle nose pliers, 
install the float retainer. 

5. Apply Vaseline to a new O-ring seal 
and slide it on the fuel inlet needle 
and seat assembly. 

6. Position the fuel inlet needle and 
seat assembly in the fuel bowl 
through the top of the bowl. Position 
the adjusting nut gasket and nut on 
the fuel inlet needle and seat 
assembly. Align the flat on the ID of 
the nut with the flat on the OD of 
the fuel inlet needle and seat 
assembly. Install the fuel level 
adjustment lock screw and gasket. 

7. Perform a dry float adjustment 
(under Adjustments of this Part). 

8. Using a socket wrench, install the 
power valve and a new gasket in the 


HOLLEY MODEL 4150 4-V CARBURETOR 


FLOAT 


FUEL LEVEL 
SIGHT PLUG 


© ) 
GASKET _”- 


BAFFLE 


ADJUSTING 


pa 2 O-RING 
GASKET N * 
4 


EAS FUEL INLET 
Ve 


NEEDLE AND 
SEAT ASSEMBLY 
X. 


ADJUSTMENT LOCK SCREW 
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FIG. 29 Secondary Fuel Bowl and Metering Block Assembly 


metering block. Be sure to install the 
correct power valve. Refer to 
specifications for the correct 
identification number. The number 
is stamped on a flat on the base of 
the valve. Using a jet wrench, install 
the main jets in the metering block. 
9. Apply Vaseline to a new O-ring seal 
and slide it on one end of the balance 
tube, then slide the washer on the 
same end of the balance tube. Slide 
the balance tube through the hole on 
the primary side of the main body 
and through the hole in the 
secondary side of the main body 
(Fig. 30). Position the balance tube 
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FIG. 30 Installing Balance Tube 


so that the tube protrudes equally at 
each end. Push the O-ring seal and 
washer into the recess in the main 
body (Fig. 30). 

10. Position the primary metering block 
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gasket оп the dowels оп the back of 
the metering block. Lay the 
metering block in position on the 
main body. Position the fuel bowl 
gasket in the metering block. Place 
the retaining screws with new 
compression gaskets in the fuel 
bowl. Lay the bowl in place on the 
metering block and tighten the 
attaching screws. 


11. Apply Vaseline to the fuel line O- 


12. 


13, 
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ring seal and place the seal against 
the flange on one end of the fuel line 
and install this end of the line in the 
primary fuel bowl. 

Assemble the secondary fuel bowl 
by following steps 2, 3, 4, 5, 6 and 7. 
Install the following parts in the 
secondary metering block: 

Using a jet wrench, install the 


secondary main jets. 
14. Apply Vaseline to a new O-ring seal 
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and slide it on the end of the balance 
tube protruding from the secondary 
side of the main body. Press the seal 
into the recess in the main body. 
Slide the washer on the tube and 
press it into the recess in the main 
body so that it covers the O-ring 
seal. 


15. Install the metering block, fuel bowl, 


and gaskets by following step 10. 
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FUEL PUMP—MECHANICAL 


24-30-01 


PART 24-30 Fuel Pump—Mechanical 


CAPACITY TEST 


CARTER FUEL PUMP (EXCEPT 


Assembly 
Disassembly 


PUMPS 


DESCRIPTION 


Single-action mechanical fuel pumps 
are standard equipment for all engines 
except the 401, 477 and 534 V-8's. 

The mechanical fuel pumps on 6- 
cylinder engines are mounted on the 
lower, left-center of the engine cylinder 
block. 

On all V-8 engines, the mechanical 
fuel pumps are mounted on the left side 
of the cylinder front cover. 

А Carter design fuel pump (Fig. 1) 
with a long-life, disposable type 
integrally mounted fuel filter on the 
pump body is used on the 300 HD Six, 
and the 330, 361 and 391 V-8 engines. 

Carter permanently sealed design 
fuel pumps with integral fuel filters are 
used on the 240, 300 Six and the 360 and 
390 V-8 engines (Fig. 2) for light and 
medium duty F, B, LN and P-Series 
trucks. The Bronco and Econoline 
engines also use permanently-sealed fuel 
pumps (Figs. 3 and 4), but with separate 
in-line fuel filters. 

The fuel pumps are mechanically 
actuated by means of the fuel pump 
rocker arm and an eccentric on the 
camshaft. 
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FIG. 1 Carter Fuel Pump — 300 
HD Six, and 330, 361 and 


391 V-8 Engines 
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FIG. 2 Carter Sealed Design Fuel 
Pump — 240, 300 Six and 
360 and 390 V-8 Engines 
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FIG. З Carter Permanently-Sealed 
Fuel Pump for Bronco and 
Econoline Six 
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FIG. 4 Carter Permanently Sealed 
Fuel Pump for Bronco and 
Econoline V-8 Engines 


TESTING 


To determine that the fuel pump is 
in satisfactory operating condition, tests 
for both fuel pump pressure and fuel 
pump capacity (volume) should be 
performed. 

The tests are performed with the fuel 
pump installed on the engine and the 
engine at normal operating temperature 
at idle speed. 

Before the tests, make sure the 
replaceable fuel filter has been changed 
within the recommended maintenance 
mileage interval. When in doubt, install 
a new filter. 


PRESSURE TESTS 


Refer to the fuel pump specification 
in this Part, and note the fuel pump 
pressure and capacity (volume) design 
tolerances. 

1. Remove the air cleaner assembly. 
Disconnect the fuel inlet line or the 
fuel filter at the carburetor. Use care 
to prevent combustion due to fuel 
spillage. 

2. Connect a pressure gauge, a 
restrictor and a flexible hose (Fig. 5) 
between the fuel filter and the 
carburetor. 

3. Position the flexible hose and the 
restrictor so the fuel can be 
discharged into a suitable, graduated 
container (Fig. 5). 

4. Before taking a pressure reading 
operate the engine at the specified 
idle rpm and vent the system into the 
container by opening the hose 
restrictor momentarily. 

5. Close the hose restrictor, allow the 
pressure to stabilize, and note the 
reading. Refer to the Specifications 
Section in this Part. 
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FIG. 5 Typical Fuel Pump Pressure and Capacity Test Equipment 


If the pump pressure is not within 
specifications, and the fuel lines and 
filter are in satisfactory condition, the 
pump is defective and should be 
replaced. 

If the pump pressure is within 
specifications, perform the tests for fuel 
capacity (volume). 


CAPACITY (VOLUME) TEST 


With the fuel pump pressure within 
specifications, test the capacity (volume) 
as follows: 

1. Operate the engine at the specified 
idle rpm. 


2. Open the hose restrictor and expel 
the fuel into the container (Fig. 5), 
while observing the time required to 
expel one pint. Close the restrictor. 
One pint or more of fuel should be 
expelled within the specified time 
limit. 

If the pump volume is below 
specifications, repeat the test using an 
auxiliary fuel supply and a new fuel 
filter. If the pump volume meets 
specifications while using the auxiliary 
fuel supply, check for a restriction in the 
fuel supply from the tank and for the 
tank not venting properly 
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FUEL PUMP—MECHANICAL 


REMOVAL AND INSTALLATION 


FUEL PUMP ASSEMBLY 


REMOVAL 


ils 


2. 


Disconnect the inlet and outlet lines 
at the fuel pump. 

Remove the pump attaching screws, 
then remove the pump and the 
gasket. Discard the gasket. 


INSTALLATION 


ЈЕ 


Remove all (ће gasket material from 
the mounting pad and pump flange. 
Apply oil-resistant sealer to both 
sides of a new gasket and to the 
threads on the attaching bolts. 


2. 


Position the new gasket оп (ће pump 
flange and hold the pump in position 
against the mounting pad. Make 
sure the rocker arm is riding on the 
camshaft eccentric. (Turn engine 
over until the fuel pump eccentric is 
on the low side of the stroke.) 
Press the pump tight against the 
pad, install the attaching screws and 
alternately torque them to 
specifications. 

Connect the fuel inlet and outlet 
lines. 

Operate the engine and check for 
leaks. 


DISASSEMBLY AND ASSEMBLY 


CARTER FUEL PUMP (EXCEPT 
PERMANENTLY SEALED TYPE) 


DISASSEMBLY 


1. 


Remove the filter housing, gasket 
and filter element. Discard the filter 
element. 

Scribe marks on the fuel pump body, 
valve housing and valve housing 
cover so that these parts can be 
assembled in their original position. 
Remove the valve housing assembly. 
Separate the valve housing from the 
cover and note the position of the 
pulsator diaphragm so that it can be 
assembled in its proper position. Do 
not remove the fuel valves from the 
valve housing. The valve housing is 
replaced as an assembly. 

Scrape away the staking mark and 
remove the rocker arm pin seal plug 
as shown in Fig. 6. 

Press the fuel pump diaphragm into 
the fuel pump body to release the 
tension on the rocker arm and allow 
the rocker arm pin to fall out. If the 
pin does not come out freely, use 
needle nose pliers (Fig. 7). 

Press the diaphragm into the fuel 
pump body and pull the rocker arm 
out to unhook the rod from the 
rocker arm link (Fig. 8). Remove the 
rocker arm spring. 

Remove the fuel pump diaphragm 
assembly. Do not disassemble as the 
diaphragm and spring are serviced 
as an assembly only. 


ASSEMBLY 


1; 


Insert the rocker arm spring into the 
fuel pump rocker arm cavity. Insert 


the rocker arm into the cavity. 
Position the fuel pump diaphragm 
assembly into the pump body, then 
apply pressure on the diaphragm 
spring so that the rocker arm can be 
hooked on the rod. 

Align the rocker arm pin holes by 
applying slight pressure on the 
diaphragm spring, then install the 
rocker arm pin (Fig. 7). Make 
certain the rocker arm spring is 
properly positioned on the spring 
locater on the rocker arm. 

Install a new rocker arm pin seal 
plug. Stake the plug in position. 
Place a new pulsator diaphragm on 
the valve housing in the position 
previously noted during disassembly 
(opening in the diaphragm over the 
fuel inlet chamber as shown in Fig. 
9). Position the cover on the valve 
housing, aligning the scribe lines on 
the cover with the line on the valve 
housing. Be sure the pulsator 
diaphragm extends evenly around 
the edge of the cover. Install and 
tighten the two attaching screws and 
lock washers inside the valve 
housing. 

Align the scribe line on the valve 
housing and the line on the fuel 
pump body. Hold the valve housing 
assembly tight against the fuel pump 
body and install the six screws and 
lock washers. Be sure the fuel pump 
diaphragm extends evenly around 
the edge of the valve housing before 
tightening the attaching screws. 
Install the fuel filter assembly. Refer 
to Fuel Filter Replacement (Part 24- 
51) for the proper procedure. 
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CARTER PERMANENTLY SEALED 
FUEL PUMPS 


DISASSEMBLY 


The fuel pump assembly is shown in 


Figs. 2, 3 and 4. 


1: 


Remove the filter housing, gasket 
and filter element. Discard the 
gasket and the filter element. 
Scrape away the staking mark and 
remove the rocker arm pin seal plug 
as shown in Fig. 6. 

Release the tension on the rocker 
arm by pressing the arm downward 
against the diaphragm and against 
rocker arm spring pressure and 
allow the rocker arm pin to fall out. 
If the pin does not come out freely, 
tap the fuel pump assembly lightly 
on the bench until the pin sticks out 
of the bore and remove the pin with 
pliers. Remove the rocker arm and 
spring. 

Clean and inspect the fuel pump 


component parts. Refer to Cleaning and 
Inspection (Part 24-01) for the proper 
procedure. Replace all worn or damaged 
parts. 


ASSEMBLY 


The fuel pump assembly is shown in 


Figs. 2, 3 and 4. 


1. 


Insert the rocker arm spring into (һе 
spring guide bore in the dome of the 
fuel pump rocker arm cavity. 

Insert the rocker arm into the cavity 
and hook it onto the diaphragm rod 
directly below the rod flange. 
Position the rocker arm spring over 
the spring locator on the rocker arm. 
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Align the rocker arm pin holes and 
install the rocker arm pin. Make 
certain the rocker arm spring is 
properly positioned on the spring 
locater on the rocker arm. 

3. Install a new rocker arm pin plug. 
Stake the plug into position. 

4. Install the fuel filter assembly. Refer 
to Fuel Filter Replacement (Part 24- 
51) for the proper procedure. 
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FIG. 8 Fuel Pump Diaphragm 
Removal or Installation 


SPECIFICATIONS 


MECHANICAL FUEL PUMPS 
Fuel Pump Static Pressure—psi @ 500 


Minimum Intake Static Vacuum- Inches 


Engine rpm of Mercury @ 500 Engine rpm 
240 and 300 Six j ЖҮ AS 4.0—6.0 All Engines 6 
302, 330, 361, 390 and 391 V-8 з ets ио О-В Eccentric Total Lift — Inches 

Minimum Fuel Pump Volume — Flow @ 240 апа 300 Six 0.290-0.310 
500 Engine rpm 302, 330, 360, 361 and 391 V-8 0.690-0 710 


All Engines ғ Bla 1 pint in 30 seconds 


CV 1076-C 
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PART 24-31 Fuel Pump—Electric 


330, 361, 391, 401, 477 and 534 CID Engines 


This Information Applies To: 


FUEL PUMP—ELECTRIC 


COMPONENT INDEX 


CLEANING AND INSPECTION 


FUEL PUMP ASSEMBLY 
Description . 
Installation 


DESCRIPTION 


The electric fuel pump used for the 
various truck models is the submerged- 
type, mounted in the fuel tank(s). 

The pump has a completely enclosed 
dry motor. The motor operates the 
pump impeller by means of a magnetic 
coupling which protects the motor from 
burn-out should the impeller become 
locked. Since the pump does not depend 
upon the engine for power, it delivers a 
constant supply of fuel to the 
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Removal 


carburetor, eliminating fuel starvation 
periods during cranking or extreme high 
speed operation. 

An electric primer switch, located 
on the instrument panel, is engaged 
before starting the engine. This actuates 
the fuel pump to fill the carburetor fuel 
bowl. An oil pressure safety switch shuts 
off the fuel pump when the engine stops 
or whenever engine oil pressure drops to 
a low level. 
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FUEL PUMP ASSEMBLY - Continued 


SPECIFICATIONS 
TESTING a: 


TESTING 


Refer to Fig. 1. 

Remove the air cleaner. 

Disconnect the fuel line from the 

carburetor. 

3. Using 1/4-inch pipe fittings, install a 
pressure gauge (0-15 psi), and a 1/4- 
inch gate valve to the carburetor fuel 
inlet line. Use of smaller than 1/4- 
inch fittings will restrict the fuel 
flow. 

4. Install a flexible hose in the gauge 
valve so that the fuel can be expelled 
into a suitable container. 

5. Operate the fuel pump with the 
primer switch. Be sure the battery is 
fully charged. Adjust the gate valve 
to obtain the specified pressure 
(Specifications Section in this Part). 
Expel the fuel into a suitable 
container. Engage the primer switch 
and observe the time required to 
expel one pint. Refer to the 
Specifications Section in this Part 
for the correct volume of fuel. 
Timing must be started at the 
instant fuel is expelled from the hose 
and not when the primer switch is 
closed. 
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FIG. 1 Testing Electric Fuel Pump — Typical 


6. If the fuel flow is below specified 


requirements, check the fuel pump 
at the outlet in the tank. This check 
will establish whether there is a 
restriction in the fuel line or the fuel 
pump is not working properly. At 
the fuel tank outlet, the fuel pump 


pressure and capacity should be 
within specifications. The electric 
fuel pump is replaced as an 
assembly. 

Remove the test equipment and 
connect the fuel line. 

Install the air cleaner. 


24-31-02 


FUEL PUMP—ELECTRIC 24-31-02 


REMOVAL AND INSTALLATION 


FUEL PUMP ASSEMBLY 


Removal 

1. Disconnect the battery. 

2. Disconnect the fuel outlet line at the 
fuel pump cover (Fig. 2). Remove 
the wire harness housing cover from 
the fuel pump cover. Disconnect the 
wires. 

3. Remove the fuel pump cover and set 
it to one side. 

4. Reach down into the fuel tank and 
disconnect the toggle clamp that 
secures the fuel pump in the 
retaining bracket and remove the 
fuel pump. 

5. Disconnect the fuel outlet tube at 
the cover and fuel pump (Fig. 2). 
Remove the fuel pump wire 
assembly at the cover and fuel 
pump. 

Installation 

1. Remove the old gasket material 
from the fuel pump cover. 

2. Position a new gasket on the cover. 

3. Connect the fuel outlet tube to the 
cover and to the new pump (Fig. 3). 

4. Connect the electric wire to the 
cover and the new pump. 

5. Install the new fuel pump in the 
bracket in the tank. Fasten the 
toggle clamp. 

6. Position the cover assembly on the 
tank and install the attaching screws 
and wire clamps. Connect the fuel 
line to the fitting on the cover (Fig. 
4). Position the wiring harness in its 
housing on the cover (Fig. 3). Install 
the wire harness housing cover (Fig. 
5). 

7. Connect the battery. 
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FIG. 4 Fuel Filter Assembly 
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FIG. 5 Wiring Harness Installation 


CLEANING AND INSPECTION 


The electric fuel pump is replaced as 
an assembly and should not be 
disassembled for cleaning and 


SPECIFICATIONS 


ELECTRIC FUEL PUMPS 


inspection purposes. Refer to the Wiring 


schematics and locations of wiring 
Diagram Manual, Form 7795P-73, for 


harnesses and related parts. 


Minimum Volume (Flow) @ 11.8—12.3 volts and 2 psi 


Minimum Volume (Flow) @ 11.8—12.3 volts and 2 psi 


. lquart within 40 seconds| | 401 1 quart within 36 seconds 


. 1 quart within 37 seconds} | 477 1 quart within 33 seconds 


1 quart within 34 seconds | | 534 1 quart within 30 seconds 
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PART 24-40 Air Cleaner—Oil Bath Type 


AIR CLEANER ELEMENT CLEANING 
AIR CLEANER OIL RESERVOIR 
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This Information Applies To: All Gasoline Engines Except 170 CID 
COMPONENT INDEX ЕЧ 


DESCRIPTION 


Oil bath air cleaners are standard on 
all P, C, F and B-Series trucks and on L, 
LN, LT and LNT-Series trucks with 
240, 300, 330, 361 and 391 CID engines. 
An optional oil bath air cleaner is 
available on Bronco with 302 CID 
engine, Econoline with 240 or 302 CID 


engine and F-100-350 with all engines. 

Air from the air intake duct 
assembly enters the air cleaner. The air 
passes down between the outside walls 
of the air cleaner into the oil reservoir. 
The air is then deflected up through the 
filter element, and then down the center 


of the air cleaner to the carburetor. As 
the air rushes down across the oil and 
up, the large heavy dust particles fall 
into the oil. The smaller remaining dust 
particles are trapped in the oil- 
dampened filter. 


REMOVAL AND INSTALLATION 


Illustrations of the various types of 
air cleaners for the vehicle models and 
engine applications are shown in Figs. 1 
thru 4 in Part 24-41. Reference to the 
illustrations will enable the mechanic to 
perform the required removal and 
installation and/or repair operations. 


CLEANING AND INSPECTION 


Clean the air cleaner oil reservoir 
and screen and refill with new oil at the 
recommended service interval. 

Remove the oil reservoir from the 
air cleaner body and dispose of the oil. 
Clean the reservoir and screen with 
solvent or kerosene and dry with 
compressed air. Fill the reservoir with 
clean, fresh oil of the weight and grade 
used in the engine crankcase. Inspect the 
air cleaner element for dirt, leaves or 
other foreign material and clean as 
required. 

Install the oil reservoir on the air 
cleaner. 


AIR CLEANER ELEMENT 
CLEANING 


Clean the filter element as required 
with kerosene or solvent (do not use 
gasoline) and drip dry. Wet the element 
with lubricating oil of the type used in 
the oil reservoir. 
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PART 24-41 Air Cleaner—Dry Type 


AIR CLEANER BODY 
DESCRIPTION 


This Information Applies To: All Gasoline Engines 


COMPONENT INDEX | Page | 
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Cleaning with Compressed Air 
Cleaning with Water 
REMOVAL AND INSTALLATION 


DESCRIPTION 


Dry type air cleaners are standard 
on all F-100-350, Bronco and Econoline 
Series trucks and on super duty engines 
in L, LN, LT and LNT series trucks. An 
optional dry type air cleaner is available 


on super duty engines in C-Series trucks 
and on 330, 361 and 391 CID engines in 
L, LN, LT and LNT series trucks. An 
air restriction gauge is installed on dry 
air cleaners used on super duty engines 


and on 330, 361 and 391 CID engines. 

Air passes into the air cleaner and 
through a chemically treated and 
pleated paper element before entering 
the engine induction system. 


REMOVAL AND INSTALLATION 


Illustrations of the various types of 
air cleaners for the vehicle models and 
engine applications are shown in Figs. 1 
thru 13. Reference to the illustrations 
will enable the mechanic to perform the 
required removal and installation and/ 
or repair operations. 
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FIG. 1 Air Cleaner Assembly—Typical Bronco 200, F-100 240, 302, 330, 360, 390 Engine 
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FIG. 2 Air Cleaner Assembly—Econoline 240, 300 Engine 
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FIG. 3 Air Cleaner Assembly—F250-350 300 Engine 
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FIG. 4 Air Cleaner Assembly— Bronco 302 Engine 
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FIG. 6 Air Cleaner Assembly—C Series with 330 HD and 361 Engine 
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FIG. 8 Air Cleaner Assembly—F,B-500, F-B-N 600-700-330, 361, 391 Engines 
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FIG. 10 Air Cleaner Assembly—C and CT Series with Super Duty Engines 
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FIG. 11 Air Cleaner Assembly—C-6000-8000 Series 
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FIG. 12 Air Cleaner Assembly—F-6000-7000 Series 
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FIG. 13 Air Cleaner Assembly—B-N-600 
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AIR CLEANER 9600 


AIR CLEANER 9600 


CLEANING AND INSPECTION 


Refer to the 1973 Truck 
Maintenance and Lubrication Manual 
for the recommended maintenance 
mileage interval. 

Dry type air filter elements are 
normally replaced, however, dry type 
air cleaner elements used on 330, 361, 
391 CID Medium and Heavy Duty 
engines and on 401, 477 and 534 CID 
Super Duty engines can be cleaned to 
prolong their service life. 

An air restriction indicator (Fig. 14) 
is installed on the air cleaner. The 
indicator will read RED when the air 
cleaner restriction reaches 20 inches of 
water. 

The restriction indicator must be 
reset after the air cleaner has been 
serviced. 

Washing in water or blowing with 
compressed air are two accepted 
methods for cleaning elements of the 
Cyclopac air cleaners. If elements 
regularly contain substantial amounts of 
soot or oil fumes, washing in water 


works better than compressed air. If the 
contaminant on the element is mostly 
dust, either method works well. 
Elements that are cleaned with 
compressed air can be put back into 
service immediately. Washed elements 
must be dried before they are used. 

Some elements are partially covered 
by a plastic sleeve with fins. The covered 
portion can be cleaned with water or air 
without removing the sleeve. Use a stiff 
fiber (not wire) brush to remove oil and 
grease deposits from the sleeve and fins. 
Do not remove plastic sleeve and fins 
from the element. 


CLEANING 


CLEANING WITH COMPRESSED AIR 


1. Direct a jet of clean, dry air from the 
inside of the filter element, 
perpendicular to the pleats. Pressure 
at air nozzle must not exceed 100 
psi. 


2. Move the air jet up and down along 
the pleats, slowly rotating the 
element, until no more dust is being 
removed. Be certain that the 
element is not ruptured by the 
nozzle or the air jet. 


CLEANING WITH WATER 


The elements can be cleaned by 
washing with water and a good non- 
sudsing detergent. Direct a jet of clean, 
dry air from the inside of the filter 
element. When the loose dust and soot 
have been removed, the element is ready 
to be washed. 

l. Dissolve the detergent in a small 
amount of cool water. 

2. Add warm (approximately 100 
degrees F) water to get the proper 
proportions of detergent and water 
(about one cup of detergent to five 
gallons of water). 

3. Soak the element in the solution for 
at least 15 minutes. 
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4. Agitate the element for about 2 
minutes to loosen the dirt. 

Never use gasoline or solvents to 
clean elements. 

5. Rinse the element with clean water 
until the water coming through the 
element 15 clean. Water pressure 
from a hose or tap should not be 
over 40 psi. Air-dry the element 
thoroughly before using. 
Mechanized drying methods can be 

used. However, heated air (maximum 

temperature 180 degrees F) must have 
some circulation. Do not use light bulbs 
for drying elements. 

6. After cleaning the filter element, 
using either air or water, Inspect the 
element for damage. Look for dust 
on the clean air side, the slightest 
rupture, or damaged gaskets. А 
good method to detect ruptures in 


AIR CLEANER—DRY TYPE 


the element 15 to place a light inside 
the element and look toward the 
light from the outside. Any hole in 
the element, even the smallest, will 
pass dust to the engine and cause 
unnessary wear. 


AIR CLEANER BODY CLEANING 
AND INSPECTION 


Before re-installing the filter 
element, remove any foreign material 
(leaves, lint, or other foreign matter) 
that may have collected inside the air 
cleaner body. Inspect the inside of the 
body for dents or other damage that 
would interfere with air flow or with the 
fins on the element or inside the body. 
Repair body dents, being careful not to 
damage sealing surfaces. 
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FIG. 14 Air Restriction Indicator 
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PART 24-42 Air Cleaner Duct Systems 
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This Information Applies To: All Gasoline Engines 


COMPONENT INDEX 


DESCRIPTION 


Fresh air or heated air from a shroud 
around the exhaust manifold is available 
to the engine. 

A thermostatic bulb in the air duct 
is exposed to the incoming air. A spring- 
loaded valve plate is connected to the 
thermostatic bulb. The valve plate 
spring holds the valve in the closed (heat 
on) position until the thermostatic bulb 
overcomes the valve spring tension. 

During the engine warm-up period 
when the air entering the air duct is less 
than 75 degree F., the valve plate is held 
in the closed (heat on) position by the 
valve plate spring thus shutting off 
outside air. All air is then drawn from 
either the engine compartment or the 
shroud around the exhaust manifold. 

As the temperature of the air passing 
the thermostatic bulb approaches 85 
degrees F., the thermostat starts to 
expand, and pulls the valve plate down. 
This allows a combination of cooler 
outside air and heated air to enter the air 
cleaner. When the temperature of the 
heated air reaches approximately 100 


AIR CLEANER 


THERMOSTAT 


HOT AIR 


FIG. 1 


degrees F., the valve plate will be in the 
down position (heat off) so that only 
outside air is allowed to enter the air 
cleaner. 

Failure of this system to function 
will affect the vehicle exhaust emission 
control system and may result in failure 
of the vehicle to meet Federal emission 
regulations as well as affecting 
driveability. 

To determine whether the system is 
functioning properly, the following 
procedure should be used: 


DUCT AND VALVE ASSEMBLY 


1. With the duct assembly installed on 
the vehicle, cold engine, and 
ambient temperature in the engine 
compartment of less than 100 
degrees F, the valve plate should be 
in the heat-on position (Fig. 1). 

2. If the plate is not in the heat-on 
position, check for possible 
interference of plate and duct which 
would cause the plate to bind in its 


Operation — Duct and Valve Assembly 


THERMOSTAT 


HEAT OFF 


given travel. Correct by realigning 
the plate if interference is present. 

3. Remove the duct and valve assembly 
from the vehicle. 

4. Immerse the duct assembly in cool 
(below 75 degrees F) water so that 
the thermostat capsule is covered 
with water. 

5. Raise the water temperature to 100 
degrees F, allow 5 minutes to 
stabilize temperature, and observe 
the valve plate position. The correct 
position should be in the heat-on 
position (Fig. 1). 

6. Increase the water temperature to 
135 degrees F, allow five minutes to 
stabilize the temperature, and 
observe the valve plate. The valve 
plate should be in the heat-off 
position (Fig. 1). 

If the valve plate does not meet the 
requirements as outlined in steps 5 and 
6, and no plate and duct interference is 
observed, the duct and valve assembly 
Should be replaced. 
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REMOVAL AND INSTALLATION 


DUCT AND VALVE ASSEMBLY 2. Remove the air intake duct and 2. Connect the air intake duct and 
REMOVAL valve assembly from the engine. valve assembly to the air cleaner and 
tighten the retaining cap screws. 
1. Remove the retaining cap screws INSTALLATION 
that secure the air intake duct and 1. Install the air intake duct and valve 
valve assembly to the air cleaner. assembly on the shroud tube. 


DISASSEMBLY AND ASSEMBLY 


DUCT AND VALVE ASSEMBLY malfunctioning, remove the thermostat and air duct and valve, 
thermostat and valve plate as assemble the unit as follows: 
DISASSEMBLY follows: 1. Install the valve plate. Install the 
Detach the valve plate tension locknut on the thermostat, and 
l. If the duct and valve assembly was spring from the valve plate using long- screw the thermostat into the 
removed because of a suspected nose pliers. Loosen the thermostat mounting bracket. Install the valve 
temperature malfunction, then locknut and unscrew the thermostat plate tension spring on the valve 
check the operation of the from the mounting bracket. Grasp the plate and duct. 
thermostat and valve plate valve plate and withdraw it from the 2. Check the operation of the 
assembly. Refer to the Air Intake duct. thermostat and air duct assembly. 
Duct Test under Testing in this Part Refer to the Air Intake Duct Test 
for the proper procedure. ASSEMBLY under Testing in this Part for the 
2. If inspection reveals that the valve proper procedure. Tighten the 


plate is sticking or the thermostat 15 If it was necessary to disassemble the locknut. 
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PART 24-50 Fuel Tanks and Lines and Fuel 
Evaporative Emission Control System 


AUXILIARY FUEL TANK 
UNDER-CAB 
Installation 


Removal 


Fal PIPE 
Bronco 
nstallation 
Hemova 


Econoline 
nstallati 
Remova 
In-Cab Fue 


nstallati 


Remova 


-Frame Fuel Tank 


Installati 


Remova 


FUEL EVAPORATIVE EMISSION 
CONTROL SYSTEM 
Description 


FUEL LINES-METAL 


Removal and Installation 


DESCRIPTION 


FUEL EVAPORATIVE EMISSION 
SYSTEM 


All Bronco, Econoline and F-100 
vehicles are equipped with a fuel 
evaporative emission system. This 
system is designed to limit fuel vapors 
released to the atmosphere. 

On F-100 vehicles, the system 
consists of an evaporative emission type 
fuel tank, a U-shaped steel tube vapor 
vent chamber, a carbon canister, vapor 
vent tubes and various standard parts 
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(Fig. 1). On F-100 vehicles equipped 
with an auxiliary fuel tank, the system 
uses an emission control valve rather 
than a vent chamber. This valve is 
located on top of the auxiliary tank (Fig. 
2). 

The Econoline fuel evaporative 
emission system makes use of an 
evaporative emission fuel tank, an 
emission control float valve, carbon 
canister, and vapor tubes (Fig. 3). 


The Bronco fuel evaporative 


Installation 


Applies To All Models 
COMPONENT INDEX COMPONENT INDEX 


FUEL LINES-NYLON 
Removal and Installation 


emission system makes use of an 
evaporative emission fuel tank, a vapor 
separator tank, and vapor tubes (Fig. 4). 


On all vehicles, liquid fuel is 
prevented from entering the vapor lines 
by means of restricted orifices. In 
Econoline and F-100 vehicles equipped 
with aft-of-axle tanks the emission 
control valve prevents liquid fuel 
passage through the action of the float 
and needle valve inside the valve. In 
standard F-100 fuel tanks, the U-shaped 
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vapor vent chamber includes a 0.050 
inch orifice while the Bronco uses a 
vapor separator tank as well as 0.050 
inch orifice vapor tube to prevent liquid 
fuel from entering the vapor system. All 
vehicles use a carbon canister to store 
fuel vapor until it can be taken into the 
carburetor or cleaner and burned in the 
engine. In addition, all Bronco, 
Econoline, and F-100-350 vehicles make 
use of a fuel return line to assist in hot 
fuel handling. These lines run from the 
carburetor back to the fuel tank. 

The fuel tanks for the various 
vehicle models are shown in Figs. 5 thru 
11. 


Refer to the specifications for the 
fuel tank usage and capacities for the 
various vehicle models. 


The in-cab fuel tank is available on 
certain models of F-Series vehicles. It is 
located behind the drivers seat (Fig. 6). 
The fuel tank filler pipe extends from 
the left upper corner of the tank through 
the center rear quarter of the cab body. 
The filler pipe is connected to the tank 
with a rubber hose and two clamps. On 
a diesel engine equipped vehicle, the 
filler pipe connecting hose has an 
integral fitting for an attached fuel 
return hose and retaining clamp. A 
grommet insulates the filler pipe from 
the body. On a Diesel engine equipped 
vehicle, a grommet also insulates the 
fuel return line from the body. The fuel 
gauge sending unit and the fuel outlet 
line are mounted on the top of the tank. 
The tank is secured to the body in seven 
places as shown in Fig. 6. The tank does 
not contain a drain plug. 


The rectangular, cylindrical, 
centerstep and full-step fuel tanks (Fig. 
7) are located on the outside of the frame 
left and/or right side rail. The tanks are 
secured to the frame with brackets and 
straps. The fuel gauge sending unit and 
the fuel outlet line are located on the top 
of the tank. 


The saddle fuel tank (Fig. 7) is 
mounted over the frame. The tank is 
secured to the frame with 4 bolts and 
brackets. Each side of the tank has a 
filler cap, fuel gauge sending unit and 
fuel outlet line mounted on the top of 
the tank. 

The standard fuel tank for the F- 
Series Cowl Models or P-Series vehicles 
(Fig. 8) is mounted on insulated 
brackets and straps located inside the 
frame side rail. The fuel tank filler pipe 
extends from the lower left rear side of 
the tank, through the vehicle body. The 
filler pipe is connected to the tank with 
a rubber hose and two clamps. A 
grommet insulates the pipe from the 
body. The tank is vented into the filler 
pipe by a connecting air relief line that 
leads from the top of the tank to the 
filler pipe. The fuel gauge sending unit 
and fuel outlet line are mounted on the 
top of the tank. A drain plug is located 
at the bottom side of the tank. 


The fuel systems for all vehicle 
models not equipped with a fuel 
evaporative emission control system are 
vented through the filler pipe cap. Fuel 
systems equipped with a fuel 
evaporative emission control system are 
vented to a carbon canister and then to 
the engine air cleaner. 


The various fuel lines, clips, looms, 
fittings and insulators are fabricated to 
suit the individual vehicle series or 
models and engine requirements. Each 
of the components are replaceable. 


Nylon fuel lines are used on C, CT, 
W and WT Series trucks. Special 
connecting parts (Fig. 12) are used when 
installing or connecting these lines. 
Gasoline and Diesel trucks each require 
a different type of nylon fuel line as 
indicated in the Specifications. 


The frame mounted auxiliary fuel 
tank (Figs. 2 and 9) is an optional 24 
gallon capacity tank which is available 
for F-100-250 (4 x 2) and F-350 trucks. 


Models with the fuel evaporative system 
have a 20.2 gallon capacity. The option 
is available only with the standard aft- 
of-axle tank. The frame mounted fuel 
tank is also available on the Camper 
Special. It is mounted on insulated 
brackets and straps located inside the 
frame rail similar to the standard in- 
frame installation. 

The Econoline fuel tank is located 
behind the rear axle (Fig. 3). The fuel 
tank filler pipe extends from the left 
lower rear corner of the tank through 
the rear quarter of the body. The filler 
pipe is connected to the tank with a 
rubber hose and two clamps. The fuel 
gauge sending unit and fuel outlet line 
are mounted on the front of the tank. 

The tank is secured to the body in 
four places with two support straps. 

The fuel tank and lines and the 
optional fuel tank plate (shield) for the 
Bronco models are shown in Fig. 4. The 
14-gallon capacity fuel tank and 
optional plate is located between the 
frame side members at the rear of the 
vehicle. The fuel tank filler pipe extends 
from the fuel tank, through the left rear 
quarter panel. The tank contains a fuel 
gauge sending unit and an attached fuel 
tank vent line. Insulators are used at the 
fuel tank supports, clamps and retaining 
strap. 

The optional auxiliary 12-gallon 
capacity polyurethane fuel tank and 
lines, and the optional fuel tank plate 
(shield) are shown in Figure 10. The 
auxiliary tank and plate are located 
between the frame members under the 
drivers seat. The fuel tank filler pip^ 
extends from the fuel tank through thc 
left side panel. The tank contains a fuel 
gauge sending unit which is connected 
to a switch on the instrument panel to 
provide metering of fuel quantity in 
either tank. A manual mixing valve is 
installed on the floor pan under the front 
seat to allow the driver to select fuel to 
be pumped from either or both tanks. 
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FIG. 1 Fuel Tank and Lines—F-100 
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REMOVAL AND INSTALLATION 


IN-CAB FUEL TANK 


A typical fuel tank installation is 
shown in Figs. 1 and 6. Refer to the 
specifications for the capacities and 
usage. 

Removal 

1. Insert a siphon through the filler 
neck and drain the fuel into a 
suitable container. 

2. Move the seat to the full forward 
position, and tilt the back of the seat 
forward. 

3. Disconnect the fuel gauge sending 
unit wire and the fuel line. On a 
vehicle equipped with a fuel 
evaporative emission control 
system, disconnect the vapor vent 
chamber and vapor lines from the 
fuel tank (Fig. 1). 


4. On a truck so equipped, disconnect 
the fuel return line. 

5. Loosen the filler neck hose clamp at 
the tank end of the hose, and then 
pull the filler neck away from the 
tank. 

6. Remove the fuel tank retaining bolts 
and nuts (Figs. 1 and 6). Lift the 
tank out of the cab. Replace all worn 
or damaged parts and insulators. 

7. Ifthe tank is to be replaced, remove 
the fuel gauge sending unit pressure 
relief tube (if so equipped) and 
gasket. Discard the gasket. 

Installation 

1. If the fuel tank has been replaced, 
install the fuel gauge sending unit 
pressure relief tube (if so equipped) 
and a new gasket. Glue new anti- 
rattle insulating material onto the 
new fuel tank. If required, glue three 
new rubber pads in place in the 
channel at the bottom of the tank. If 
required, glue new washers to the 


INSERT p^ 


SLEEVE ү 
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FIG. 12 Nylon Fuel Line 
Connection 


body at the mounting bolt holes. 

2. Position the tank in the cab and 
install the nuts at the top and 
capscrews at the bottom of the tank. 

3. Connect the fuel line, the fuel gauge 
sending unit wire and the filler neck 
hose. On a vehicle with a fuel 
evaporative emission control 
system, connect the fuel tank to 
vapor vent chamber and vapor 
tubes. 

4. On a vehicle with a Diesel engine, 
connect the fuel return line. 

5. Fill the fuel tank with fuel, and 
install the filler cap. Start the engine 
and check for leaks. 

6. Stop the engine, tilt the back of the 
seat rearward and adjust the seat 
position. 


OUTSIDE-FRAME FUEL TANKS 


Typical fuel tank installations are 
shown in Fig. 7. Refer to the 
specifications for the capacities and 
usage. 

Removal 

1. Drain the fuel into a suitable 
container by either removing the 
drain plug (if so equipped) or by 
siphoning through the filler cap 
opening. 

2. Disconnect the fuel line and the fuel 
gauge sending unit wire. Disconnect 
the electric fuel pump wires if so 
equipped. 

3. Ona vehicle so equipped, disconnect 
the fuel return line. 

4. On a vehicle with dual fuel tanks, 
disconnect the fuel line connecting 
the tanks. 

5. If the tank is equipped with a filler 
neck and connecting hose, loosen 
the hose retaining clamp at the tank, 
and pull the hose away from the 
tank. 

6. Remove the fuel tank strap retaining 
bolts and remove the straps. Remove 
the tank. Replace all worn or 
damaged parts. 

7. If the fuel tank is to be replaced, 
remove the fuel gauge sending unit 
and gasket from the tank. Remove 
the shut-off valve assembly if so 
equipped. Discard the gasket. 
Remove the electric fuel pump if so 
equipped. 

Installation 

1. If the fuel tank has been replaced, 
install the fuel gauge sending unit 
and a new gasket on the tank. Install 
the shut-off valve assembly, if so 
equipped. Install the electric fuel 
pump and a new gasket if so 
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equipped. Position new insulating 

strips on the fuel tank. Install the 

drain plug (if it was removed) in the 
fuel tank. 

2. Install the fuel tank on the mounting 
brackets. 

If the tank is equipped with a filler 
neck and connecting hose, position the 
hose and clamp on the tank and tighten 
the hose. 

3. Install the retaining straps, but do 
not tighten the mounting bolts. 
Align the tank. Make certain the 
insulators are properly centered 
under the straps and brackets. 
Tighten the retaining strap 
mounting bolts. 

4. Connect the fuel line to the tank. 
Connect the fuel gauge sending unit 
wire. Connect the electric fuel pump 
wires if so equipped. 

5. On a vehicle with dual fuel tanks, 
connect the fuel line connecting the 
tanks. 

6. On a vehicle with a Diesel engine, 
connect the fuel return line. 

7. ЕШ the tank with fuel and install the 
filler cap. Start the engine and check 
for leaks. 


SADDLE TANK 


A typical fuel tank installation is 
shown in Fig. 7. Refer to the 
specifications for the capacities and 
usage. 

Removal 

l. Drain both sides of the tank into a 
suitable container. 

2. Disconnect the sending wires from 
the fuel gauges and the fuel inlet 
lines. Disconnect the electric fuel 
pump wires if so equipped. Position 
the lines and wires out of the way. 

3. Remove the nuts and bolts retaining 
the air line and hose bracket to the 
forward edge of the tank. 

4. Remove the bolt, nut, flat washer 
and spring from each fuel tank 
mounting bracket. 

5. Hook a lifting chain to the 4 corners 
of the fuel tank (near the mounting 
brackets) and remove the tank with 
a hoist. 

Installation 

l. If a replacement tank is being 
installed, remove the fuel gauge 
sending units from the old tank and 
install them, with new gaskets, in the 
replacement tank. Remove the 
electric fuel pumps, if so equipped, 
from the old tank and install them, 
with new gaskets, in the replacement 
tank. 
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2. Inspect the insulator pads and 
replace them if they are damaged. 

3. Using a hoist, position the tank on 
the vehicle. 

4. Remove the hoist and lifting chain. 

5. Install the retaining bolt, washer, 
spring and nut on each mounting 
bracket. 

6. Install the air line and hose support 
bracket retaining bolts, washers and 
nuts. 

7. Connect the sending wires to the fuel 
gauges and the fuel lines to the 
connectors. Connect the electric fuel 
pump wires if so equipped. 

8. Replace the fuel. 

9. Start the engine and check for leaks. 


IN-FRAME FUEL TANK 


A. typical fuel tank installation is 
shown in Figs. 1 and 8. Refer to the 
specifications for the capacities and 
usage. 

Removal 

1. Drain the fuel into a suitable 
container by either removing the 
drain plug (if so equipped) or by 
siphoning through the fuller cap 
opening. Also, on F-100, 250 and 
350 models, remove the spare tire if 
located under the fuel tank. 

2. Disconnect the fuel gauge sending 
unit wire and the fuel outlet line. 

3. On a vehicle with a Diesel engine, 
disconnect the fuel return line. 

4. Disconnect the air relief tube from 
the filler neck and the fuel tank. 

5. Loosen the filler neck hose clamp at 
the fuel tank and pull the filler neck 
away from the tank. 

6. Remove the retaining strap 
mounting bolts and nuts, and lower 
the tank to the floor. Replace all 
worn or damaged parts. 

7. If the tank is to be replaced, remove 
the fuel gauge sending unit and 
gasket from the tank. Discard the 
gasket. 

Installation 

1. If the fuel tank has been replaced, 
install the fuel gauge sending unit 
and a new gasket on the tank. 
Position new insulating strips on the 
fuel tank. Install the drain plug in 
the fuel tank (if required). 

2. Position the straps around the tank. 
Install the tank and straps on the 
support bracket. Align the tank. 
Make certain the insulators are 
centered properly under the straps 
and mounting brackets. Tighten the 
strap retaining bolts. 

3. Position the filler neck clamp and 
hose on the fuel tank and tighten the 
clamp. 

4. Connect the air relief tube to the 
filler neck and tank. Connect the 


fuel line to the tank. Connect the 
fuel gauge sending unit wire. 

5. On a vehicle with a Diesel engine, 
connect the fuel return line. 

6. Fill the tank with fuel and install the 
filler cap. If the spare was removed, 
install it. Start the engine and check 
for leaks. 


UNDER-CAB AUXILIARY FUEL 
TANK 


A typical fuel tank installation. 15 
shown in Figs. 2 and 9. Refer to the 
specifications for the capacities and 
usage. 

Removal 

l. Drain the fuel into a suitable 
container by inserting a syphon 
through the filler neck. 

2. Remove the clamps and disconnect 
the hoses attached to the fuel tank. 
On a vehicle equipped with a fuel 
evaporative emission control 
system, disconnect the vapor lines 
from the emission control valve. 

3. Remove the nuts and bolts from the 
retaining straps, and lower tank to 
floor. Replace any worn or damaged 
parts. 

Installation 

1. Position retaining straps around fuel 
tank and attach bolts and nuts. 

2. Connect the hoses to the tank and 
tighten the clamps. On a vehicle 
equipped with a fuel evaporative 
emission control system connect the 
vapor lines to the emission control 
valve located in the top of the tank. 

3. Fill tank with fuel and check for 
leaks. 


ECONOLINE FUEL TANK 


The Econoline fuel tank installation 

is shown in Fig. 3. 

Removal 

1. Raise the rear of the vehicle. 

2. To avoid electrical sparking at the 
tank, disconnect the ground cable on 
the vehicle battery. Then disconnect 
the fuel gauge sending unit wire at 
the fuel tank. 

3. Remove the fuel tank drain plug and 
drain the fuel into a suitable 
container. 

4. Loosen the hose clamps, slide the 
clamps forward and disconnect the 
fuel line at the fuel gauge sending 
unit. Disconnect the fuel tank vapor 
lines by removing the clamps at the 
emission control valve. 

5. Ifthe fuel gauge sending unit is to be 
removed, turn the unit retaining ring 
counterclockwise and remove the 
sending unit, retaining ring, and 
gasket. 

6. Loosen the clamp on the fuel filter 
pipe hose at the tank, and disconnect 


the hose at the tank and disconnect 

the hose from the tank. 

7. Remove the strap retaining nut at 
each tank mounting strap, swing the 
strap down, and lower the tank 
enough to gain access to the tank 
vent hose. 

8. Disconnect the fuel tank vent hose at 
the top of the tank. 

9. Lower the fuel tank, and remove it 
from under the vehicle. 

Installation 
Make sure all mating surfaces are 

clean. 

1. Position the forward edge of the 
tank to the frame crossmember, and 
connect the vent hose to the top of 
the tank. 

2. Position the tank and mounting 
straps, and install the retaining nuts 
and flat washers. 

3. Connect the filler pipe-to-tank hose 
at the tank and install the hose 
clamp. 

4. If the fuel gauge sending unit was 
removed, make sure all the old 
gasket material has been removed 
from the unit mounting surface on 
the fuel tank. Using a new gasket, 
position the fuel gauge sending unit 
to the fuel tank and secure with the 
retaining ring. 

5. Connect the fuel gauge sending unit 
wire to the sending unit. 

6. Connect the fuel line at the fuel 
gauge sending unit and tighten the 
hose clamps securely. Install the 
drain plug. 

Connect the fuel tank to vapor lines 
at the emission control valve located on 
top of the tank. 

7. Connect the vehicle battery ground 
cable removed in Step 2 of the 
removal procedure (above). 

8. Fill the tank and check all 
connections for leaks. 

9. Lower the vehicle. 


BRONCO FUEL TANK 


Removal 
Use the following procedure to 

remove either the main or auxiliary fuel 

tanks. 

1. Insert a siphon through the filler 
neck and drain the fuel into a 
suitable container. 

2. Raise the rear of the vehicle. (For 
removal of the auxiliary tank, raise 
the left side of the vehicle.) 

3. To avoid electrical sparking at the 
tank, disconnect the ground cable on 
the vehicle battery. Then disconnect 
the fuel gauge sending unit wire at 
the fuel tank 

4. Loosen the clamp on the fuel filler 
pipe hose at the filler pipe and 
disconnect the hose from the pipe 
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5. Loosen the hose clamps, slide the 
clamps forward and disconnect the 
fuel line at the fuel gauge sending 
unit. 

6. Ifthe fuel gauge sending unit is to be 
removed, turn the unit retaining 
ring, and gasket. 

7. Remove the strap attaching nut at 
each tank mounting strap, swing the 
strap down, and lower the tank 
enough to gain access to the tank 
vent hose. 

8. Disconnect the fuel tank vent hose at 
the top of the tank. 

Disconnect the fuel tank to 
separator tank lines at the fuel tank. 


9. Lower the fuel tank and remove it 
from under the vehicle. 

Installation 
Use the following procedure to 

install either the main or auxiliary fuel 

tank. Make sure all mating surfaces are 
clean. 

1. Position the forward edge of the 
tank to the frame crossmember, and 
connect the vent hose to the top of 
the tank. 

Connect the fuel tank to separator 
tank lines at the fuel tank. 


2. Position the tank and mounting 
straps, and install the attaching nuts 
and flat washers. 

3. If the fuel gauge sending unit was 
removed, make sure all the ola 
gasket material has been removed 
from the unit mounting surface on 
the fuel tank. Using a new gasket, 
position the fuel gauge sending unit 
to the fuel tank and secure with the 
retaining ring. 

4. Connect the fuel line at the fuel 
gauge sending unit and tighten the 
hose clamps securely. Install the 
drain plug, if so equipped. 

5. Connect the fuel gauge sending unit 
wire to the sending unit. 

6. Connect the filler pipe-to-tank hose 
at the filler pipe and install the hose 
clamp. 

7. Connect the vehicle battery ground 
cable removed in Step 2 of the 
removal procedure (above). 

8. Fill the tank and check all 
connections for leaks. 

9. Lower the vehicle. 


FILLER PIPE-IN CAB FUEL TANKS 


Removal 

1. Insert a siphon through the filler 
pipe and drain the fuel tank to a level 
(approximately 3/4 full) below the 
fuel tank filler connection (Figs. 1 
and 6). 

2. Move the seat to the full forward 
position, and tilt the back of the seat 


forward. On a Diesel engine 
equipped vehicle, loosen the clamp 
and disconnect the fuel return hose 
from the filler pipe hose. 

3. Loosen the filler pipe hose clamps. 
Pull the hose and filler pipe away 
from the tank. Remove the clamps, 
hose, grommet and filler pipe from 
the truck. 

4. Replace all worn or damaged parts. 

Installation 

l. Position the hose and clamps on the 
filler pipe (Figs. 1 and 6). Position 
the grommet on the filler pipe. 
Position the filler pipe assembly in 
the cab and connect the hose to the 
tank filler opening. 

2. Adjust the hose to obtain a snug 
filler pipe installation and tighten 
the hose clamps. Make certain the 
clamps are forward of the flange on 
the filler pipe and tank, to insure a 
leak proof connection. 

On a Diesel engine equipped 
vehicle, connect the fuel return line to 
the filler pipe hose and tighten the 
retaining clamp. 

3. Fill the tank with fuel to a level 
above the hose. Install the filler cap, 
and check for leaks. 

4. Tilt the back of the seat rearward 
and adjust the seat position. 


FILLER PIPE-IN FRAME FUEL 
TANKS 


Removal 

1. Remove the filler pipe cap. Remove 
the drain plug and completely drain 
the fuel tank. 

2. Disconnect the air tube at the filler 
neck (Fig. 8). Loosen the filler pipe 
hose clamps. Pull the filler pipe 
assembly away from the tank and 
remove it from the vehicle. 

3. Remove the hose and clamps. 
Replace all damaged or worn parts. 

Installation 

1. Position the hose and clamps on the 
filler pipe, and position the filler pipe 
assembly on the tank filler opening 
(Fig. 8). Align the filler pipe with the 
air tube connection. 

2. Adjust the hose to obtain a snug 
filler pipe installation and tighten 
the hose clamps. Make certain the 
clamps are forward of the flange on 
the filler neck and the tank opening 
to ensure a leakproof connection. 
Connect the air tube to the filler 
pipe. Install the drain plug. 

3. Fill the tank with fuel. Install the 
filler cap, and check for leaks. 


FILLER PIPE—ECONOLINE 


Removal 
1. Drain tank to a level below the filler 


pipe. Raise the rear of the truck and 
loosen the lower clamp on filler pipe 
to tank hose. On a vehicle equipped 
with a fuel evaporative emission 
control system, loosen the filler tube 
vent hose clamp at the tank. 

2. Open the filler pipe access door in 
the quarter panel and remove the 
screws that retain the filler pipe to 
the quarter panel. 

3. Remove the filler pipe and hose from 
the quarter panel and fuel tank. 

4. Loosen the hose clamp at the filler 
pipe and remove the hose from the 
filler pipe. 

Remove the filler tube vent hose 
from the filler pipe, if so equipped. 
Installation 
1. Install the hose on the replacement 

filler pipe and secure with the hose 

clamp. 

Install the filler tube vent hose on 
the filler pipe, if so equipped, and 
tighten the clamp. 

2. Install the filler pipe and hose, and 
secure the filler pipe to the quarter 
panel with the retaining screw. 

3. Position the lower hose clamp on the 
hose, connect the hose to the fuel 
tank inlet, and secure with the hose 
clamp. 

On a vehicle equipped with a fuel 
evaporative emission control system, 
connect the filler tube vent hose to the 
fuel tank and tighten the clamp. 


FILLER PIPE—BRONCO 


Removal 
Use the following procedure to 

remove either the main or the auxiliary 

fuel tank filler pipe. 

1. Drain the tank to a level below the 
filler pipe. Raise the vehicle and 
loosen the lower clamp on the filler 
pipe to tank hose. Loosen the clamp 
on the filler vent tube hose at the 
tube. 

2. Remove the screws that retain the 
filler pipe to the vehicle panel. 

3. Remove the filler pipe and hose from 
the fuel tank. Slide the pipe out of 
the panel opening. 

4. Loosen the hose clamp at the filler 
pipe and remove the hose from the 
filler pipe. 

Installation 
Use the following procedure to 

install either the main or the auxiliary 

fuel tank filler pipe. 

1. Install the hose on the replacement 
filler pipe and secure with the hose 
clamp. Make sure all surfaces are 
clean. 

2. Slide the filler pipe and hose into the 
hole in the panel. Slip the lower hose 
clamp on the hose and align the hose 
with the fuel tank filler pipe. Push 
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the hose onto the filler pipe. 

3. Secure the filler pipe to the panel 
with the retaining screws. 

4. Position the lower hose clamp over 
the fuel tank filler pipe stub, and 
tighten the hose clamp securely. 
Connect the filler vent tube hose at 

the vent tube and tighten the clamp. 

5. Fill the tank above the hose 
connections and check for leaks. 

6. Lower the vehicle. 


FUEL LINES—METAL 


The various fuel lines are not 
serviced as assemblies. They must be 
cut, squared, and formed out of fuel 
system tubing and hose material 
available at dealerships. 

A damaged section of tubing longer 
than 12 inches can be cut out of the 
existing line and replaced by service 
hose and two retaining clamps. All 
replacement hoses must be cut to a 
length that will ensure proper clamp 
retention beyond the ends of the 
connecting tubing. 

Removal 
1. Disconnect the fuel line(s) at both 
ends and remove the unit(s) from the 


holding clip(s), and the truck. 

2. Slide the loom(s) (if used) off the 
line(s). Replace all worn or damaged 
parts. 

Installation 

1. Use the same diameter tubing as the 
original installation(s), and shape 
the new line(s) to the contour of the 
original line(s). Avoid sharp bends. 

2. Cut the new line(s) to approximately 
the same length as the original 
line(s). Allow an additional length 
for the flaring operation. 


3. Square off the ends with a file, and 


ream the sharp edges with the 
reamer blade on the tube cutter. 


4. Position the new loom(s) (if used) on 


the new line(s). Place new 
connections on the line, if required, 
and flare the ends of the line(s) with 
a flaring tool. When attaching new 
line to fuel pump or any other 
fitting, be sure to use a double lap 
flare in the line. Be sure metal chips 
are removed from inside the tubing. 


5. Install the connecting hoses and 


clamps (if required) on the fuel 
line(s). Position the line(s) in the 
clip(s) on the vehicle, and tighten the 
connection(s). Tighten the 


connecting hose clamps, if so 
equipped. 
6. Check the connections for leaks. 


FUEL LINES—NYLON 


Inspect lines for kinking which 
might reduce fuel flow. Kinked lines 
should be replaced. Refer to the 
Specifications for type of nylon tubing 
used on gasoline or Diesel powered 
trucks. 

Minimum bend radii for different 
sizes of tubing are shown in the 
specifications. 

Removal and Installation 

These lines are coupled to metal 
fittings in the same general manner as 
metal-to-metal connections, except that 
a plastic insert (Fig.9) must be used to 
prevent collapse of the tube. In addition, 
the sleeve shown in Fig. 11, which is 
similar to the ferrule used on metal 
tubes, is also made of nylon to prevent 
cutting the plastic tube. When making a 
new connection or installing a line, be 
sure that the tubing is cut square. Then 
the tube and insert must be bottomed in 
the body and held in place while 
tightening the tube nut to specifications. 


SPECIFICATIONS 


BRONCO ECONOLINE 
Approximate Approximate | 
Tank Type U.S. Measure Imperial Measure Vehicle | U.S. Measure | Imperial Measure 
(Gallons) (Gallons) (Gallons) (Gallons) 
Sagar 121/4 10-1/4 All Except Е-300 Vans 20-1/4 16-3/4 
Auxiliary 7-1/2 6-1/4 E-300 Vans 23 19 
F100-350 
[ЖОЕТ Tank Type Vehicle Approximate Capacities 
U.S. Gallons Imperial Gallons 
Standard F-100 (4x2 — 4x4) 92 5.9 
Е-250 (4х2) 20.5 12:1 
F-250 (4x2) @ 92 59 
F-250 (4x4) 9.3 6.0 
F-250 (4x4) © 7.5 48 
F-350 (Stake, Chassis-Cab, Platform) 9.3 6.0 
F-350 (Stake, Chassis-Cab, Platform) @ 78 146 
F-350 (Cowl) 22.5 87 
Ғ-350 (Cowl) © 20.2 6.8 
F-350 (Super Camper Special) 20.6 7.2 
Е-350 (Super Сатрег Special) @ 9.3 6.0 
P-350 (104” Wheelbase) 70 40 
P-350 (122” Wheelbase) 30.0 25.0 
Р-350 (122" Wheelbase) @ 23/5 9.6 
Р-400/500 (1377 & 154" © Wheelbase) 300 25.0 
P-400/500 (137" & 154" @ Wheelbase) © 23.5 9.6 
Optional F-100 (4x2) 20.2 6.8 
(Frame Mounted) F-250 (4x2) & F-350 (Stake, Chassis-Cab, Platform) 22.5 8.7 
= Е-250 (4x2) & F-350 (Stake, Chassis-Cab, Platform) Ф 20.2 16.8 


@ Standard in California Only (Optional in 49 States) @ 154" Wheelbase P-500 Only 
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24-50-17 FUEL TANKS AND LINES AND EVAPORATIVE EMISSION CONTROL SYSTEM 24-50-17 


MEDIUM AND HEAVY TRUCK FUEL TANKS 


APPROXIMATE | : е S |e |e 

APACITY — | TYPE LOCATION 8 EIS d = 15 5 Е 8 

* о n h n i © ns 

ENS sS S ses авы а= Б Es E š 

US |IMP Е ра нава Bas ses mi =] 
cies 


19 1/2/16 1/2 | Inside Cab 


w/Mech. Fuel Pump (Rect) 
Outside Frame LH 


w/Elect, Fuel Pump (Rect) 


18 15 Outside Frame LH 
Cylindrical Steel 
30 25 Outside Frame LH 


Rect With Mech Fuel Pump 


Rectangular 


Cylindrical Steel 


Cylindrical Steel 
50 41 1/2 | Single or Dual Indiv Mtd 


Cylindrica 


Cylindrical Steel 
Single or Dual Indiv Mtd 


Steel Dual Curved Angle Mtd 


co 


30 25 Outside Frame RH 
Rect w/Mech Fuel Pump 

30 25 Outside Frame LH 0 0 0 0 
Rect w/Electric Fuel Pump 

30 25 Outside Frame LH 0 0 


50 41 1/2 | RH - LH | | Е 5 Кз 


Cylindrical Steel & Alum Steel 
50 41 1/2 | Single or Dual Indiv Mtd Alum 


Cylindrical Steel & Alum Steel E | 0 
50 41 1/2 | LH Alum | | 0 
Cylindrical Steel & Alum Steel 0 [ЖЕЛ S ср 
60 50 LH Only Alum | 0 
——  — Sò а + — -- 
Cylindrical Steel are | 
60 50 RH - LH 0 0 
Cylindrical Steel zw 
60 50 Single or Dual Indiv Mtd 0 0 0 0 
Cylindrical Steel mu CE Tin IEEE: | 
60 50 Dual Curved Angle Mtd 0 0 0 
Cylindrical Steel [zem 1 
60 50 | Single or Dual Indiv Mtd 0 0 | 
Cylindrical Steel & Alum Steel 3e Ақа жаса @ 1 
60 50 Single or Dual Indiv Mtd = Alum 0 
Cylindrical Steel & Alum Steel [КОЛОК Беу еті TREE] 
60 |50 LH Alum В 0 
Rectangular Steel ж = 
100 |83 1/2 | Duals Left and Right Side | 0 
125 |104 | Saddle - Steel 0 ШЕЛІГІ 
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24-50-18 FUEL TANKS AND LINES AND EVAPORATIVE EMISSION CONTROL SYSTEM 24-50-18 


MEDIUM AND HEAVY TRUCK FUEL TANK (Cont'd.) 


APPROXI MATE 
CAPACITY | ТҮРЕ. LOCATION 
G жа 


A Right Hand mia 


Mech & Electric Fuel Pump- 
20 RH Under Cab 


Rectangular Step ERETTE 
LH- Duals 


ШЕТІ Step 
Steel LH-Duals 


L-800-900 


c 
c 


= 
— 
s 
~ 
N 


> 
— 
— 
~ 
ғо 


411/2 

SOT Pop ines о5о fs [о о з о |з jo 
Cylindrical Step 

411/2 |Steel LH-Duals QUIMON GE 0 0 Gl ae Wee O 
Rectangular End Step 

60 1/2 | Steel LH-Duals 0 0 


Rectangular End Step 

60 1/2 | RH Steel 0 | 0 0 0 0 
Rectangular Step 

01⁄2 |Steel LH-Duals 0 

Cylindrical Step @ 

60 1/2 | Alumin um LH, RH, or Duals 
Cylindrical Step-Steel 

60 1/2 | LH, RH, or Duals 
Cylindrical Step Steel 

83 1/2 | Under Cab RH 
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NYLON FUEL LINE 


CESIUNE лб; Ford Specification Е5Т.М40234-А Diesel ........... SAE Specification J844 Type 3B 
| IA m — O — iri 
pco Ame ee ен pesos: 2 и” 
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FUEL FILTERS 


24-51-01 


PART 24-51 Fuel Filters 


COMPONENT INDEX 


FUEL FILTERS 
Description 


Fuel Pump with Integral Filter 
In-Line Filter — Bronco and 
Econoline 


DESCRIPTION 


The fuel filters for mechanical fuel 
pumps are integrally mounted on the 
fuel pump except for the Bronco and 
Econoline and vehicles with electrical 
fuel pump systems. 

Replace the in-line fuel filter 
assembly or the replaceable filter 
element (Figs. 1, 2 and 3) if either type 
becomes clogged, and also at the 
recommended maintenance mileage 
interval. 


-------ҒІ(ТЕР HOUSING 
GASKET 


------ҒІ( ТЕР 
HOUSING 


V1487-A 


FIG. 1 Typical Fuel Filter with 
Replaceable Filter Element 


Applies To All Gasoline Engine Trucks 


COMPONENT INDEX | Page | 


In-Line Filter with Electric 


Pump 


500-800 Series 
In-Line with Electric Pump 
850-900 Series 


The integral fuel filter elements are 
not interchangeable between 6 and 8 
cylinder fuel pumps. Refer to 
specifications for correct part number 
and follow instructions that come with 
element for proper installation. 

Refer to the 1973 Truck 
Maintenance and Lubrication Manual 
for the recommended maintenance 
mileage interval. 

On 100-800 Series vehicles, replace 
the filter element at the recommended 
maintenance mileage interval or 


FILTER 


A COVER 


FILTER 


2 ELEMENT 


FILTER Ж” 
HOUSING 


- 


У 1069-А 


FIG. 2 Typical In-Line Fuel Filter 


Used with Electric Fuel 
Pump—500-800 Series 


whenever it becomes clogged. 

On 900 Series vehicles, the drain 
plug at the bottom of the fuel filter bowl 
should be removed to drain the bowl, 
and filter element and gaskets should be 
replaced at the recommended 
maintenance mileage interval. 

The electric fuel pump is replaced as 
an assembly and should not be 
disassembled. 

Refer to Wiring and Vacuum 
Diagram Manual Form 7795P-73 for 
schematics and locations of wiring 
harnesses and related parts. 

m Lass — 


FILTER BOWL | 4 


DRAIN PLUG 


V 1070-А 


FIG. 3 Fuel Filter—Electric Fuel 
Pump—900 Series 
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FUEL FILTERS 


REMOVAL AND INSTALLATION 


IN-LINE FUEL FILTER—BRONCO 
AND ECONOLINE 


The in-line fuel filter is of one-piece 


construction and cannot be cleaned. 
Replace the filter if it becomes clogged 
or restricted. 


1. 


2. 


3. 


Remove the air cleaner (Parts 24-40 
or 24-41). 

Loosen the retaining clamp securing 
the fuel inlet hose to the fuel filter. 
Unscrew the fuel filter from the 
carburetor. Disconnect the fuel filter 
from the hose and discard the 
retaining clamp. 

Install a new clamp on the inlet hose 
and connect the hose to the filter. 
Screw the filter into the carburetor 
inlet port. Tighten the filter. 
Position the fuel line hose clamp and 
crimp the clamp securely. 

Start the engine and check for fuel 
leaks. 

Install the air cleaner. 


FUEL PUMP WITH INTEGRAL 
FUEL FILTER 


1“ 


Unscrew (һе filter housing from the 
fuel pump, and remove the filter 
element and gasket. Discard the 
element and gasket. Clean the filter 
housing in cleaning solvent. 

Place a new filter element over the 
spout in the fuel pump valve housing 
cover. Be sure to use the proper type 
element for the installation. Coat a 
new gasket with light engine oil and 
position the gasket on the filter 
housing (Fig. 1). Screw the filter 
housing onto the fuel pump. Hand 


tighten the filter housing until the 
gasket contacts the pump, and then 
advance it 1/8 turn. 

3. Start the engine and check for leaks. 


IN-LINE FUEL FILTER—900 
SERIES—WITH ELECTRIC FUEL 
PUMP 


1. Unscrew the lower section from the 
upper section and remove the filter 
element and gasket (Fig. 2). Discard 
the element and gasket. 

2. Clean the lower section in cleaning 
solvent. Clean the upper section 
with a cloth. 

3. Coat a new gasket with light engine 
oil and position the gasket on the 
lower section. 

4. Place a new filter element in the 
lower section. 

5. Screw the lower section onto the 
upper section until the gasket 
contacts the upper section. Turn the 
lower section an additional 1/8 turn. 


IN-LINE FUEL FILTER—850-900 
SERIES—WITH ELECTRIC FUEL 
PUMP 


1. Remove the drain plug from the 
filter bowl, and drain the fuel from 
the bowl into a suitable container 
(Fig. 3). 

2. Remove the center bolt and washer, 
then remove the filter bowl and 
mounting gasket. Remove the filter 
element, gaskets, spring and spring 
seat. 

3. Discard the filter element and 
gaskets. Clean the filter lower 


24-51-02 


section in cleaning solvent. Clean 
the upper section with a cloth. 
Position the spring seat, spring and 
new lower gaskets in the filter bowl 
as shown in Fig. 4. Install a new 
element in the filter bowl. Position 
the filter and new upper gaskets 
against the upper body. Install and 
tighten the center bolt and washer to 
specifications. 


WASHER N. 6 CENTER BOLT 


UPPER 
BODY 


FILTER 
ELEMENT 


SPRING 
SEAT Me 
T GASKETS 


E 
SPRING — g 


DRAIN PLUG —— V 1071-A 


FIG. 4 Fuel Filter 


Disassembled—900 Series 


24-60-01 THROTTLE LINKAGE 24-60-01 


PART 24-60 Throttle Linkage 


ENGINE APPLICATION 


COMPONENT INDEX 
Applies to Models as Indicated 


i ] 
THROTTLE LINKAGE 

DIN. ШЕНІНЕ Ë 
r шеш e a йені 

BS | йй) | ЁЁ! ГЕЙ БӘЙ КЫЛП ni 
Series Шеті Биз |044 — [8003 5609 5003 60-09 
p rum П ров emm 
БЕНЕН: | | | | J| — 8999 | — [5905 89:3 860956: 
ЕКЕН ЕТІ Шш шко LEE I I 
[. FioNoss  —— | emm БЕН БЕН | {| | | | | |_| 
[500750 series — [воо — [5605 [8033 50:5 50:3 
е [ J | | || |в44 [6030316003 5003|s033 
x LNS — | вов [003] [60.03|6003|6003|5005 
о, 
БЕП БЫН ан 
БП ЕШ Б 
ES 


8008Г- “|80421” [80-03 50:5 60.35003 
soo| |50037” [8003[60-03 56:3 50:5 
oj |6042 |60203|50.J3 6003 5003 
Бе ШІ Б елі у 


к 
EN 


Numbers indicate pages on which instructions appear. 


ADJUSTMENTS 


Thread the stabilizer rod into the 
bellcrank until the rod will enter the 
bracket on the dash. 

5. Connect the stabilizer to the bracket 
using the pin, the remove the gauge 


200 SIX ENGINE—BRONCO 4. 240 SIX ENGINE—ECONOLINE 


MANUAL TRANSMISSION MANUAL TRANSMISSION 


1. 


Disconnect (һе ріп from (һе 
stabilizer rod and pull the rod from 
the bracket on the dash (Fig. 1). 


pin. 


. Bring the throttle arm to the wide 


open position by pushing rearward 


1. 


Remove four engine cover to floor 
bolts and unlatch the cover at either 
side. Remove the cover. 


2. Disconnect the rod from the on the bellcrank. Remove the air cleaner assembly. 
bellcrank. . Adjust the length of the rod 2. Hold the accelerator pedal 
3. Insert a 3/16 diameter inch pin assembly so its forward end surface downward at the wide-open throttle 


through the three holes in the 
bellcrank and bracket. 


just touches the side of the bellcrank 
ball, then connect the rod. 


position and check the position of 
carburetor throttle plate. 
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ТНКОТТІЕ ИМКАСЕ 
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3. Ifthe throttle plate is not wide-open 
with the accelerator pedal fully 
depressed, loosen the throttle cable 
retaining clip at the accelerator 
bracket (Fig. 3). With the 
accelerator pedal fully depressed, 
adjust the cable housing inward or 
outward until the throttle plate is in 
the wide-open position. Tighten the 
throttle cable bracket retaining clip. 

4. Check the accelerator linkage for 
proper operation. Install the air 
cleaner assembly. Install the engine 
compartment cover. 


AUTOMATIC TRANSMISSION 


Instructions for adjusting the 
Automatic Transmission throttle 
linkage are given in Fig. 3. 


302 V-8 ENGINE—BRONCO 


MANUAL TRANSMISSION 


The throttle (accelerator) linkage 
and hand operated throttle control 
linkage are shown in Fig. 4. 

The throttle control linkage is 
adjusted using the following procedure: 
1. Install the accelerator rod to the 

shaft assembly. 

2. Depress the accelerator pedal to the 
floor by pushing the accelerator rod 
toward the dash panel. 

3. Rotate the carburetor throttle lever 
to the wide open position against the 
stop. 

4. Adjust the accelerator rod until the 
forward end surface of the throttle 
lever ball stud. Connect the 
accelerator rod to the throttle lower 
ball stud. 

The hand throttle control linkage is 
adjusted using the following procedure: 
1. Install hand throttle cable control 

wire into trunnion on throttle lever 

and tighten clamp screw. 

2. Depress hand throttle cable control 
knob on instrument panel until it 
stops. 

3. Move carburetor throttle lever 
against idle stop. 

4. Slide hand throttle cable in cable 
clamp until throttle lever contacts 
pedal shaft arm. 

5. Tighten cable clamp screw. 


302 V-8 ENGINE—ECONOLINE 


MANUAL TRANSMISSION 


1. Remove four engine cover to floor 
bolts and unlatch the cover at either 
side. Remove the cover. Remove the 
air cleaner assembly. 


Refer to Fig. 5 for identification of 
the throttle linkage components. 

2. Insert a 3/16 inch diameter 
alignment pin through the 
accelerator shaft to carburetor 
assembly bracket. 

3. Adjust the length of the stabilizer 
rod so that the trunnion enters 
freely; then install the clevis rod end 
clip and remove the alignment pin. 

4. Depress the accelerator pedal to the 

floor; then bring the carburetor 

throttle lever to wide open throttle 
by adjusting the accelerator shaft to 
carburetor rod. 

When the rod is adjusted to fit on the 

ball studs of the accelerator shaft 

lever and accelerator cross-shaft, 
shorten the rod by one turn and 
install on lever and shaft. 

6. Check the accelerator linkage for 
proper operation. Install the air 
cleaner assembly. Install the engine 
compartment cover. 


AUTOMATIC TRANSMISSION 


Instructions for adjusting the 
automatic transmission throttle linkage 
are given in Fig. 5. 


cn 


P-350 THRU 500 SERIES WITH 
240 SIX AND 300 LD SIX 


MANUAL TRANSMISSION 


Refer to Fig. 6. 

1. Adjust the engine idle (hot engine) 
speed and mixture to specification 
(refer to appropriate carburetor or 
Part of this Group). Shut off the 
engine. 

2. Loosen the jam nut and adjust the 
accelerator pedal stop bolt to the 
specified clearance. Tighten the jam 
nut. 

3. Disconnect the accelerator 
retracting spring. Loosen the 
accelerator cable bracket clip screw. 

4. Depress the accelerator pedal to the 
pedal stop bolt; slide the accelerator 
cable assembly rearward until the 
carburetor throttle lever is in the 
wide open throttle position (fully 
open) and tighten the cable housing 
bracket clip screw. 

5. Connect the accelerator retracting 
spring. 

6. Start the engine and operate the 
accelerator to check for binds or 
improper operation. 


AUTOMATIC TRANSMISSION 


Instructions for adjusting the 
automatic transmission throttle linkage 
are given in Fig. 6. 


F-100 THRU 350, F-100, 250 (4 x 
4) WITH 240 AND 300 SIX 


MANUAL TRANSMISSION 


Refer to Fig. 7. 

1. Disconnect pin at end of stabilizer 
rod and disconnect the rod from the 
bracket at the dash. 

2. Disconnect the rod assembly from 
the bellcrank. 

3. Insert a 3/16 inch dia. pin thru the 
three holes іп bellcrank control and 
bracket assembly. 

4. Adjust length of stabilizer assembly 

so that rod end enters bracket freely. 

Install pin at end of stabilizer rod. 

Remove gauge pin. 

Depress accelerator pedal to floor. 

Bring carburetor throttle lever to 

wide open position (against stop), by 

pushing rearward on the bellcrank 
assembly near the point where it 
attaches to the rod assembly. 

9. Adjust rod assembly so its forward 
end surface just touches the side of 
the belicrank assembly and connect 
the rod to the bellcrank. 


AUTOMATIC TRANSMISSION 


Instructions for adjusting the 
automatic transmission throttle linkage 
are given in Fig. 7. 
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F-100 THRU 350 WITH 302, 360 
AND 390 V-8 


MANUAL TRANSMISSION 


Refer to Fig. 8. 

1. Install the accelerator rod to the 
shaft assembly. 

2. Depress the accelerator pedal to the 
floor by pushing the accelerator rod 
toward the dash panel. 

3. Rotate the carburetor throttle lever 
to the wide open position against the 
stop. 

4. Adjust the accelerator rod until the 
forward end surface of the rod just 
touches the rear surface of the 
throttle lever ball stud. Connect the 
accelerator rod to the throttle lower 
ball stud. 


F-AND B-500 THRU 600 SERIES 
WITH 240 SIX AND 300 SIX 


MANUAL TRANSMISSION 


Refer to Fig. 9. 

1. Adjust the engine idle (hot engine) 
speed and fuel mixture to 
specification (refer to appropriate 
carburetor Part of this Group). Shut 
off the engine. 
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THROTTLE LINKAGE 


24-60-03 


2. Loosen the hand throttle cable clip 
retaining screw and adjust the hand 
throttle cable housing to the 
specified dimension, if required. 

3. Loosen the cable housing clip. Push 
the accelerator pedal down to the 
pedal stop bolt on the floor. Set the 
carburetor throttle lever to the wide 
open throttle position, adjust the 
cable housing assembly to remove 
any slack and tighten the accelerator 
cable bracket clip. 

4. Loosen the screw retaining the hand 
throttle cable to the hand throttle 
lever, located on the accelerator 
shaft assembly throttle shaft 
(bellcrank) assembly. Check the 
hand throttle cable housing to 
retaining clip for the specified 
clearance. Loosen the clip and adjust 
the cable, if required. Tighten the 
clip screw. 

5. With the hand throttle knob on the 
instrument panel fully depressed 
and the accelerator shaft assembly in 
the closed position, insert a feeler 
gauge of the specified thickness (idle 
clearance) between the accelerator 
shaft assembly and the hand throttle 
lever on the shaft. With the hand 
throttle cable in the hand throttle 
lever clevis, feeler gauge in position 
and the slack removed from the 
hand throttle cable; tighten the hand 
throttle cable to hand throttle lever 
retaining screw. 

6. Remove the feeler gauge, start the 
engine and check the clearance 
adjustment with the engine 
operating at idle speed. Operate the 
accelerator to check for binds or 
improper operation. 


F-AND B-500 THRU 750 SERIES 
WITH 330, 361 AND 391 V-8 


MANUAL TRANSMISSION 


Refer to Fig. 10. | 
1. Adjust the engine idle (hot engine) 


speed and fuel mixture to 
specification (refer to appropriate 
carburetor Part of this Group) and 
turn off the engine. 

2. Adjust the control rod assembly so 
that the pedal is against the pedal 
stop bolt with the carburetor 
throttle plate fully closed. 

3. Start the engine and operate the 
accelerator to check for binds or 
improper operation. 


L-, LT-, LTS-, LN-800, LNT-800 
AND LN-500-750 SERIES WITH 
330, 361 AND 391 V-8 


MANUAL TRANSMISSION 


Refer to Fig. 11. 

l. Adjust the engine idle (hot engine) 
speed and fuel mixture to 
specification (refer to appropriate 
carburetor Part of this Group) and 
turn off the engine. 

2. Adjust the control rod assembly so 
that the pedal is against the pedal 
stop bolt with the carburetor 
throttle plates fully closed. Be sure 
the stop bolt is firmly bottomed. 

3. Start the engine and operate the 
accelerator to check for binds or 
improper operation. 


AUTOMATIC TRANSMISSION 


Refer to Figure 12 for instructions 
on adjusting the automatic transmission 
throttle linkage. 


L-, LT-, LTS-, LN-, LNT-900 SERIES 
WITH 401, 477 AND 534 SD V-8 


MANUAL TRANSMISSION 


Refer to Fig. 13. 

1. Adjust the engine idle (hot engine) 
speed and fuel mixture to 
specification (refer to appropriate 
carburetor Part of this group) and 
turn off the engine. 


2. Adjust the control rod assembly so 
that the accelerator pedal is against 
the pedal stop bolt with the 
carburetor throttle plates fully 
closed. Be sure the stop bolt is firmly 
bottomed. 

3. Start the engine and operate the 
accelerator to check for binds or 
improper operation. 


AUTOMATIC TRANSMISSION 

Refer to Fig. 14 for instructions on 
adjusting the automatic transmission 
throttle linkage. 


C-AND CT-SERIES WITH 401, 477 
AND 534 SD V-8 


MANUAL TRANSMISSION 


Refer to Fig. 15 for instructions on 
adjusting the manual transmission 
throttle linkage. 


AUTOMATIC TRANSMISSION 


Refer to Fig. 16 for instructions on 
adjusting automatic transmission 
throttle linkage. 


CT-800 AND C-500 THRU 800 
SERIES WITH 330 HD SIX AND 
330, 361 AND 391 V-8 


MANUAL TRANSMISSION 


Refer to Fig. 17 for instructions on 
adjusting throttle linkage. 
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= SCREW AND LOCKWASHER —43263-52 


CLIP -98861 


^. шут”, 
\ SCREW ba fy BOLT —20346-52 33799-52 
(Е ag og LOCKWASHER BOLT AND LOCKWASHER 
Š 34807-52 


42719-52 
еони RATOR 


RETRACTING SPRING 


ACCELERATOR CABLE CRI и: 
3379752 — D 


BOLT -378732—>1 j 


9737 
BRACKET ASSEMBLY -9723 ACCELERATOR 
"C" WASHER LEVER 
97407.52 MAIN VIEW ACCELERATOR SHAFT ASSEMBLY Амр BRACKET 
: 9725 ASSEMBLY 


BUSHING 


A 


PEDAL ASSEMBLY-9735 
а 


ALTERNATE 
ACCELERATOR PEDAL 


ACCELERATOR 
CABLE ASSEMBLY —9A758 


! 9A 799 ;«4— ACCELERATOR PEDAL 
BUSHING WN PAD-9767 Š AND PAD ASSEMBLY CLAMP 
9873 “ ON 
7... " EMT 
.SPRING-9C804 "C" WASHER SCREW-41034-52 


HAND THROTTLE LEVER B2696-C 


FIG. 1 Throttle Linkage—Bronco 200 Six 


THROTTLE CABLE TO ENGINE 
BRACKET CLIP-CSTA -98861 -B 


ACCELERATOR CABLE 
RETRACT SPRING-CBUA .9737.D 


COLOR BLACK 


ACCELERATOR CABLE 
BRACKET ASSEMBLY -CBUA -9723-B 


ACCELERATOR CABLE ASSEMBLY -CBUA .9A 758.A 
ACCELERATOR SHAFT LEVER 


ASSEMBLY —C8UA -9761.B BOLT AND LOCKWASHER 


ASSEMBLY —43263.52 


MAIN VIEW 
240 ENGINE WITH 
STANDARD TRANSMISSION 


SAME AS MAIN VIEW EXCEPT AS SHOWN 


TRANSMISSION KICKDOWN ROD WITH AUTOMATIC TRANSMISSION 


BUSHING—C40A -7A440-A 


TRANSMISSION 
ACCELERATOR SHAFT LEVER KICKDOWN SPRING 


ACCELERATOR PEDAL 


SPRING-C60A -9760-А TRANSMISSION KICKDOWN RETRACTING SPRING 


ROD-C8UA -7A187-C C5TA-7B146-A 


T TRANSMISSION DOWNSHIFT 
( - LEVER-7A395 (REF) 
S 222 % 
с 
} N 6.2 075 FLOOR МАТ 
AL Ss 
Se ACCELERATOR PEDAL Мз 
FLOOR PAN REF; — ASSEMBLY-C5ZA-9767.B ане. > 
= = =3*— UNDERBODY 
ACCELERATOR CABLE ACCELERATOR SHAFT SUPPORT ASSEMBLY — (a= : -= SIDERAIL 
BRACKE T-C8UA -9728-B ASSEMBLY —CBUA -9725-А CBUA -7E286-A 


FIG. 2 Throttle Linkage Econoline 240 Six 


ASSEMBLY —C8UA -9761 -C RETAINER-7C176 (REF) 


-- 


ACCELERATOR ADJUSTMENT PROCEDURE 


. DEPRESS ACCELERATOR PEDAL TO FLOOR 


LOOSEN CLAMP SCREW, SLIDE CABLE IN BRACKET 
UNTIL CARBURETOR THROTTLE LEVER IS 
POSITIONED AGAINST WIDE OPEN STOP 

TIGH TEN CLAMP SCREW UNTIL CABLE IS HELD 
SECURELY. 


AUTOMATIC TRANSMISSION KICKDOWN 
LINKAGE ADJUSTMENT 


. AFTER ABOVE ACCELERATION ADJUSTMENT 


DEPRESS ACCELERATOR TO WIDE OPEN 
THROTTLE 

MOVE KICK-DOWN ROD TO ITS MAXIMUM REARWARD 
POSITION 

MOVE TRANSMISSION KICK-DOWN CONTROL LEVER 
TO ITS MAXIMUM FORWARD POSITION 

TURN TRUNNION ON ROD UNTIL IT ALIGNS WITH 
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FIG. 3 Throttle Linkage Bronco 302 У-8 
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KICKDOWN ROD ADJUSTMENT PROCEDURE 
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THROTTLE LEVER & ADJUSTING 
SCREW 
ROTATE TRANSMISSION KICKDOWN 
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DO NOT USE KICKDOWN ROD TO 
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ROTATE ADJUSTING SCREW UNTIL 
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FIG. 4 Throttle Linkage Econoline 302 V-8 


£0-09-bC 


ЕЭ ЕШ 31LLOHL 


40-09-ғ% 


INSTALLATION WITH GOVERNOR ONL Y 
SAME AS VIEW Y EXCEPT AS SHOWN 
MANUAL TRANSMISSION 


VIEW IN DIRECTION OF ARROW Y 
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FIG. 5 Throttle Linkage P-350 thru 500 Series with 240 Six 


WIDE OPEN / 
THPOTTLI lx 520и / 


VIEW IN DIRECTION OF ARROW Z 
ADDITIONAL INSTALLATION FOR AUTO. TRANS. 


1. РОТАТЕ THROTTLE TO WIDE OPEN POSITION 


INSERT .060 SPACER BE TWEEN THROTTLE 
LEVER & ADJUSTING SCREW 
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UNTIL LEVER ENGAGES TRANSMISSION 
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1 ROTATE ADJUSTING SCREW UNTIL CONTACT 
IS MADE BETWEEN SCREW AND 060 SPACER, 
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5. REMOVE .060 SPACER 
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Throttle Linkage—F-100-350 Series, F-100, 250 4 x 4 with 240 and 300 Six 


ADJUSTMENT PROCEDURE 
INSERT .188-.185 DIA. PIN THRU THREE HOLES IN 
BELLCRANK CONTROL AND BRACKET ASSEMBLY. 
ADJUST LENGTH OF STABILIZER ASSEMBLY SO 
THAT ROD END ENTERS BRACKET FREELY 
INSTALL CLIP. 
REMOVE 188-.185 DIA PIN 
DEPRESS ACCELERATOR PEDAL TO FLOOR 
BRING CARBURE TOR THROTTLE ARM TO WIDE 
OPEN POSITION (AGAINST STOP) BY PUSHING 
REARWARD ON THE BELLCRANK ASSEMBLY NEAR 
THE POINT WHERE IT ATTACHES TO THE ROD 
ASSEMBLY. 


- ADJUST ROD ASSEMBLY TO INSTALL ON BALL 


STUDS, SHORTEN ONE TURN AND INSTALL. 


KICKDOWN ROD ADJUSTMENT PROCEDURE 
ROTATE THROTTLE TO WIDE OPEN POSITION. 
INSERT .060 SPACER BETWEEN THROTTLE LEVER 
& ADJUSTING SCREW. 

ROTATE TRANSMISSION KICKDOWN LEVER UNTIL 
LEVER ENGAGES TRANSMISSION IN TERNAL STOP. 
DO NOT USE KICKDOWN ROD TO ROTATE 
TRANSMISSION LEVER 

ROTATE ADJUSTING SCREW UNTIL CONTACT IS 
MADE BETWEEN SCREW AND .060 SPACER, THEN 
TIGHTEN LOCKNUT. 


. REMOVE .060 SPACER. 
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FIG. 7 Throttle Linkage F-100 thru 350 Series with 302, 360 and 390 V-8 


ӨРЕ 


Тай 106 CLEARANCE 
AT IDLE 


OF ARROW V 


=== 
— PEDAL ASSEMBLY 
| 9735 
STOP BOLT 


ж 
15% N 
ACCELERATOR CABLE CLAMP ] А SS " X N 


; PEDAL ASSEMBLY as 
24 w P 

J < INSTALLATION FOR Ғ.500-600 (COWL) & В-500-600 
= - SAME AS MAIN VIEW (EXCEPT AS SHOWN) 


MAIN VIEW F & N-500-600 
(CAB MODELS) 


CABLE HOUSING ASSEMBLY = Жс. 
b p I ————À ENGINE ASSEMBLY = 


Pd 2 ‘a 
SCREW AND = ie жле ўе oa? 
WASHER ASSEMBLY —  — Q. 5 х zem 
-—-—SÀ NN QUU m m o дее E BOLT 
BRACKET ASSEMBLY V - РЕ DE ae £ 
: š: ACCELERATOR RETPACTING ў 5) 
SCREW AND WASHER ASSEMBLY SPRING > воме. 
QE c 605 ( ) 
= a BOLT 
LOCKWASHER ACCELERATOR PEDAL ADJUSTMENT 
. PUSH PEDAL DOWN TO STOP-BOLT ON FLOOR 


VIEW IN DIRECTION OF 
ARROW Z WITHOUT 
GOVERNOR 


BRACKET ASSEMBLY 


SET CARBURETOR TO WIDE OPEN POSITION 
TIGHTEN CLAMP ON BRACKET - ACCELERATOR 
HOLD DOWN- TO LOCATE AND SECURE CABLE 
ASSEMBLY IN RELATION TO CARBURETOR W O T 


оњ – 


RETRACTING SPRING CLIP 


SHAFT ASSEMBLY POSITION. 
BRACKET — 9725 1. ADJUST LEVER ASSEMBLY FOR HAND THROTTLE 
9728 RETRACTING SPRING CLIP FLUSH TO SHAFT ASSEMBLY AND TIGHTEN 


BOLT SPACER 


2 VIEW IN DIRECTION AND LEVER ASSEMBLY MUS E. T 
m OF ARROW Y AND LEN S ASSEMBLY MUST. BE IN CLOSED 
NT ss 
SPACER — е 
БАҒ! КЕ: 
IK 7б == INSTALLATION WITH GOVERNOR ONL Y 


SAME AS MAIN VIEW (EXCEPT AS SHOWN) 


У1325-А 


FIG. В Throttle Linkage В and F-500 and 600 Series with 240 Six and 300 Six 
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FIG. 9 Throttle Linkage В and Ғ-500 thru 750 with 330, 361 and 391 V-8 
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FIG. 10 Throttle Linkage L, LT, LTS, LN-800, LNT-800 and LN-500-750 Series with 391 У-8 
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FIG. 11 Throttle Linkage L, LT, LTS, LN-800, LNT-800 Series with 330, 361, 391 V-8 with Transmatic 


JOVANI 31LLO3HL V1-09-bC 


Р1-09-Р6 


24-60-15 THROTTLE LINKAGE 24-60-15 


E RN PAN EL-DASH 
í = 8001605 (REF .) 
STOP-ACCELERATOR 


2 rs PEDAL 571628 9816 


PEDAL ASSEMBLY 
ACCELERATOR -9735 


oed 

BRACKE T-ACCELERATOR 
RETRACTING SPRING 
9741 (REF.) 


ROD ASSEMBL Y 
9747 


INTAKE MANIFOLD 
9425 (REF.) 


Mei ASSEMBLY 


ACCELERATOR-9725 STUD 3/8- 


16 x 


ARM-ACCELERATOR 
PEDAL THROTTLE 


CARBURETOR ASSEMBLY 


S 9510 (REF.) ROD ASSEMBLY 9798 
= ЗА710 
7 c ADJUSTMENT PROCEDURE 
A^ \ N l. INSTALL ROD ASSEMBLY ITEM B. 
N 2. WITH ACCELERATOR PEDAL ITEM C AGAINST 


PEDAL STOP ITEM D, ADJUST ROD ASSEMBLY 
ІТЕМА UNTIL CARBURETOR THROTTLE 
LEVER IS AT WIDE OPEN THROTTLE POSITION. 


V1326-A 


FIG. 12 Throttle Linkage L, LT, LTS, LN, LNT-900 Series with 401, 477 and 534 SD V-8 
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FIG. 13 Throttle Linkage L, LT, LTS-900 with 401, 477, 534 SD V-8 with Transmatic 
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INSTALL ATION & ADJUSTMENT PROCEDURE 


. WITH THE TRANSMISSION IN DRIVE AND THE ENGINE 


AT NORMAL OPERATING TEMPERATURE, ADJUST 
CARBURETOR SETTING TO OBTAIN ENGINE IDLE 
SPECIFIED. 

МОТЕ: ENGINE MUST NOT BE RUNNING WHILE 
ADJUSTING STEPS 2, 3, & 4 ARE MADE. 


›. INSERT A .245-.250 DIA PIN THRU LOCKING HOLES 


"д", 


. ADJUST STOP 'H' TO CONTACT ROD 'C'. 
- ADJUST ROD “С” TO LENGTH WI TH CARBURETOR 


LEVER AT IDLE POSITION. 


. PLACE LEVER “Гр” IN EXTREME REARWARD POSI- 


TION AND INSTALL ROD “E'. SHORTEN ROD “E" 
BY THREE (3) TURNS. 

REMOVE LOCKING PIN. HOLD ACCELERATOR 
PEDAL AGAINST STOP AND ADJUST ROD ‘B’ 
UNTIL LEVER 'D' IS ROTATED BACK AGAINST 
THE FULL KICK DOWN STOP. 


- ADJUST DETENT STOP 'G' TO JUST CONTACT 


THE ACCELERATOR PEDAL WHEN CARBURE- 
TOR THROTTLE LEVER 15 IN WIDE-OPEN PO- 
SITION. 
CHECK SHIFT POINTS AND DOWNSHIFT IF FULL 
THROTTLE (AT DETENT) UPSHIFT DOES NOT 
OCCUR BETWEEN THE FOLLOWING ENGINE R.P,M. 
3525 ТО 3575 FOR 401 CU ІМ ENG. 
3325 TO 3375 FOR 477 CU IN ENG 
3125 TO 3175 FOR 534 CU IN ENG 
IT WILL BE NECESSARY TO RE-ADJUST THE ROD 
ASSEMBLY E AS FOLLOWS: 
TO RAISE SHIFT POINT R P M SHORTEN 
ROD ASSEMBLY 
TO LOWER SHIFT POINT R P M LENGTHEN 
ROD ASSEMBLY 
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FIG. 14 Throttle Linkage—C and CT-Series with 401, 477 and 534 SD V-8 
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FIG. 15 Throttle Linkage С and CT-Series with 401, 477 and 534 SD V-8 with Transmatic 
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ADJUST ENGINE IDLE SPEED TO SPECIFICA- 
TION STOP ENGINE. 


ADJUST ROD A UNTIL A 1/4-INCH GAUGE PIN 
CAN BE INSERTED AT B. 


ADJUST ROD C UNTIL A 3/16-INCH CLEAR- 
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ADJUST ROD E UNTIL A 4-INCH CLEARANCE 
IS OBTAINED AT POINT F. 


ADJUST THE STOP G UNTIL IT TOUCHES 
SHAFT H. 
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FIG. 16 Throttle Linkage CT-800 and C-500 thru 800 Series with 300 HD Six ог 330, 361 and 391 У-8 
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PART 25-01 General Fuel System Service- 
Diesel System 


Refer to Part 25-02 through 25-60 
for Diesel fuel system service. For 
information not covered in these parts 
refer to the appropriate engine 
manufacturers service manual. 
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FORD У-8 DIESEL FUEL SYSTEM 


PART 25-02 Ford V-8 Diesel 


FUEL SYSTEM 


Description 
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02-01 


High апа Low Idle Adjustments ..... 


DESCRIPTION 


A schematic diagram of the Ford V- 
8 Series Diesel Engine is shown in 
Figure 1. 

А mechanically operated diaphragm 
type transfer pump is used to draw fuel 
from the supply tank to the multi- 
plunger injection pump. The transfer 
pump is mounted directly to the side of 
the fuel injection pump housing and is 
actuated by an arm riding on an 
eccentric on the camshaft. A two-stage 
fuel filter is placed on the pressure side 
of the transfer pump. Since the filter is 
located on the pressure side of the 
transfer pump the possibility of air 
induction into the fuel system is 
eliminated. 

From the fuel filter the fuel travels 
through the engine shut-off solenoid to 
the multi-plunger injection pump. Eight 
individual barrel and plunger type fuel 
injection pumps meter and pressurize 
the fuel. The pressurized fuel then 
travels through high pressure lines to its 
respective cylinder injector where it is 
injected. 

The injectors are of the direct 
injection type. They spray atomized fuel 
into each cylinder and seal against fuel 
drip. All injectors are interconnected by 
an excess fuel return line system which 
carries all unused fuel back to the supply 
tank. 


ШЕШ — 
RETURN MANIFOLD 


MULTI-PLUNGER 
INJECTION 
PUMP 


NOZZLE 


TIMING ADVANCE 


ENGINE 
SHUT OFF 
SOLENOID 


ERNOR 


FIG. 1 


MURR ОСОО 


FUEL FILTER 


У1000-А 


Ford V-8 Series Diesel Engine Fuel System 


ADJUSTMENTS 


IDLE SPEED ADJUSTMENT 


Check the engine high (governed no- 
load) rpm and low idle rpm per the chart 
shown in Fig. 2. Use of a direct reading 
tachometer is recommended. 


If the high idle or low idle rpm is not 
to specifications, free up or adjust the 
throttle linkage before making any 
adjustment of the governor settings. The 


idle settings, both high and low, are 
adjusted at the factory and any 
deviation from specifications should be 
due to the throttle linkage assembly or 
operation. 

If throttle linkage adjustment will 
not correct the idle speeds to 
specifications, follow the procedure 


given below to adjust both high and low 
idle. Only qualified personnel should 
perform this operation. 


HIGH AND LOW IDLE RPM 


Check the engine rpm with an 
accurate tachometer. Install the 
tachometer on the adapter located on 
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the front cover (Fig. 3). Тһе reading 
taken at this point, with a 1:1 
tachometer, will be one-half engine rpm. 

Remove the high idle adjustment 
Screw cover from the rear of the 
governor. Turn the high idle adjusting 
screw (Figs. 4 and 5) clockwise to 
increase or counterclockwise to decrease 
high idle speed. If the adjusting screw 
requires alignment to install the cover, 
turn the screw in a clockwise direction 
the minimum distance required for 
installation. 

Adjust low idle speed by loosening 
lock nut (Fig. 4) and turning the 
adjustable stop. Turning the stop IN 
decreases and OUT increases the low 
idle speed. Tighten the lock nut and 
recheck the adjustment. 
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ENGINE SPEED — RPM 


Low Idle 


Full Load 


(+0, -10 RPM) 


150 HP К 3200 
175 HP 5 3200 
200 НР 3000 
225 НР 2800 
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FIG. 2 Idle RPM Chart 
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FIG. 3 Tachometer Adapter 
Location 


FIG. 4 Idle Adjustment Locations 


SOLENOID 


PLUNGER 
THROTTLE EEAD NIRE 
STOP SCREW 


V1098-A 
FIG. 5 High Idle Adjustment Screw 


25-03-01 


COLD STARTING SYSTEMS FUEL PUMP ASSEMBLY - Continued 
ЕС EE А ОКУ HE TD TN 03-06 
Remova ana AA Sayi, 03-06 
FUEL FILTER ELEMENT 
ШАН... 03-05 FUEL PUMP SCREEN 
zoo RE tga ba aoe. 03-05 О 03-06 
оа E 03-06 
FUEL INJECTORS 
Adjustment EPG ME Mo eR Сын e Ec S 03-05 FUEL SYSTEM 
NH — Series BT ОО QURE EIC TC ER T TR 03-01 
aleman an n nn s sln T 03-06 
Mm ee ioe DRE ШЕ IDLE SPEED ADJUSTMENTS 2222222... 03-05 
ТЕЛЕТ 03-07 
аак 03.07 REAR THROTTLE SCREW ADJUSTMENT | 03-05 
ТИМЕ EE eb ER V О. Кс 03-05 
SPECI IGA MONS: Мыш vx Vat es 03-08 
FUEL PUMP ASSEMBL Y 
От 03-04 THROTTLE LEAKACE ADJUSTMENT . . | 03-05 


COMPONENT INDEX Page 


CUMMINS DIESEL FUEL SYSTEMS 


Applies To All Models 


DESCRIPTION 


This part provides information for 
in-vehicle service of Ford Diesel Trucks 
euipped with Cummins NH Series 
Diesel engines. 

Overhaul procedures, replacement 
procedures, test stand procedures, 
specifications and wear limits are 
covered in the Cummins H and NH 
Engine shop Manual and the Truck and 
Bus Diesels Maintenance Manual. 


FUEL SYSTEM 


The PT fuel system delivers fuel to 
each cylinder of the engine in equal, pre- 
determined amounts. Thus PT is an 
abbreviation for pressure-time. The fuel 
system consists of the supply tank(s), 
fuel filter, fuel pump, governor, 
injectors, fuel shutoff valve, and the fuel 
supply and drain lines (Figs. 1 and 2). 

The fuel pump is coupled to the air 
compressor which is driven from the 
engine gear train. The fuel pump main 
shaft turns at engine crankshaft speed, 
and drives the gear pump, governor and 
tachometer shaft. 

The fuel pump consists of a gear 
pump which draws fuel from the supply 
tank and delivers it to the injectors 
under pressure, and a governor and 
throttle which controls fuel pressure to 


the injectors. А pulsation damper 
prolongs gear pump life. It smoothes the 
flow of fuel through the pump. 

The gear pump receives fuel from 
the supply tank and pumps the fuel 
under pressure, varying with engine 
speed, through the filter screen and 
governor to the throttle and to the 
injectors. The filter screen, mounted in 
the top of the fuel pump, prevents 
damage to the fuel pump and injectors 
by filtering from the fuel any foreign 
particles that may be present. To 
provide fuel pump cooling a small 
amount of fuel is bled from the fuel 
pump and returned to the fuel tank. 
Thus, a circulation of cooling fuel is 
provided. 

At idle speed, the main throttle shaft 
passage is closed, allowing fuel flow 
around the throttle shaft to the idle port 
in the governor barrel. At engine speeds 
above idle, the fuel flows through the 
main throttle shaft hole and enters the 
main fuel port in the governor barrel. 

When the throttle lever is moved to 
the idle position and the vehicle is 
moving in excess of idle speed, a small 
amount of throttle leakage is provided 
to purge the injectors of air. The PT fuel 
pump governor controls both idle and 
high speed. On the NH-Series engines, 
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PART 25-O3 Cummins Diesel Fuel System 


the fuel manifold is a tube mounted 
externally on the engine, with equal 
length branches (tubing) to the 
injectors. On the NHC, NHCT and 
NTC engines, the manifolds are drilled 
passages, one in each cylinder head, 
which are each aligned with an annulus 
in the injector body. These fuel 
manifolds are connected to the pressure 
side of the fuel pump by a common fuel 
line. 

Fuel circulates through the injector 
at all times, except for a short period 
following injection into the cylinder. 
From the inlet, fuel flows down the inlet 
passage of the injector, around the 
injector plunger, between the body end 
and cup, up the drain passage to the 
drain connections and manifold and 
back to the supply tank. 

As the plunger comes up, the 
injector feed passage is opened and fuel 
flows through the metering orifice into 
the cup. At the same time, fuel flows 
past the cup and out the drain orifice. 
The amount of fuel which enters the cup 
is controlled by the fuel pressure against 
the metering orifice. Fuel pressure is 
controlled by the fuel pump. 

The plunger, during injection, 
comes down until the metering orifice is 
closed and the fuel in the cup is injected 
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FIG. 1 


into the cylinder. While the plunger is 
seated in the cup, all fuel flow in the 
injector is stopped. 

On the NH-Series engines a flanged 
injector (Fig. 3) is used. The fuel 
manifold is connected to the inlet port of 
the injector flange. A removable inlet 
screen is installed in each inlet port for 
final fuel filtration. The drain port is 
located adjacent to the inlet port. The 
drain ports are connected by a drain 
manifold to return surplus fuel to the 
supply tank. 

The NHC, NHCT and NTC engines 
utilize a cylindrical injector (Fig. 3). 
Two radial grooves (annuli) on the 
injector body index with two drilled 
passages in each cylinder head, which 
serve as fuel inlet and drain manifolds. 
The inlet annulus contains a fine mesh 
screen for final fuel filtration. A fuel 
crossover drain tube, at the flywheel end 
of the engine, connects the two cylinder 
head drain passages and a common line 
returns the unused fuel to the fuel tank. 

The fuel grooves around the 
cylindrical injectors are separated by O- 
rings which seal against the cylinder 
head injector bore forming a leak proof 
passage between the injectors and the 
cylinder head injector bore surface. The 
injectors contain an orifice plug which 
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FIG. 2 NHC, NHCT апа NTC-Series Engine Fuel System 


25-03-03 


ОБІҒІСЕ PLUG 


INLET PORT DRAIN 


| 


INJECTOR BODY ш 


FLANGED INJECTOR 


PLUNGER 


SEAL 
DRAIN ORIFICE 
GASKET 
METERING ORIFICE 
CUP 


FIG. 3 Flanged and Cylindrical Injector 
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can be varied in inside diameter to 
achieve identical fuel delivery through 
all injectors. 


COLD STARTING SYSTEMS 


GLOWPLUG To assist in cold weather starting, 


various systems are available. The 
preheater consists of a glow plug which 
is electrically heated by the battery and 
a hand priming pump which sprays fuel 
into the intake manifold. The fuel 
burning in the manifold heats the intake 
air. Fig. 4 shows the preheater 
operation. Never use ether when using 
the preheater. 

Another cold weather starting aid is 
the ether quick-start, measured-shot 
system. This system consists of an ether 
tank and a manually controlled 
metering valve or quick start choke to 
inject shots of ether into the intake 
manifold. A typical installation is shown 
іп Fig. 5. 
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ADJUSTMENTS 
FUEL PUMP ADJUSTMENT 


Only those fuel pump adjustments 
described herein should be performed in 
the truck. Make the adjustments in the 
order given. 

In-chassis adjustments of the fuel 
pump are based on fuel manifold 
pressure and fuel supply vacuum. 

The following adjustment 
procedures should be performed before 
adjusting the forward throttle screw and 
rear throttle screw. The forward throttle 
screw is closer to the drive end of the 
fuel pump (Fig. 6). 


1. Operate the engine until the oil 
temperature reaches 140 to 160 
degrees F. Make all fuel pump or 
injector settings on a hot engine. 

2. Determine the fuel manifold 
pressure and fuel supply pressure by 
snap reading which provides a 
method of finding maximum fuel 
manifold pressure and fuel supply 
vacuum without a dynamometer. 
Obtain manifold pressure and fuel 
supply vacuum readings when the 
engine is at full load and rated speed. 
When the engine is accelerated to 
full throttle, full engine load is 
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FIG. 6 Fuel Pump Adjustments 
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FIG. 7 Fuel Pump Gauge Connections 


momentarily attained when the 
engine reaches rated speed. Fuel 
pressure and vacuum gauge readings 
increase with engine speed until 
rated speed is reached. At this point 
the gauge hand hesitates and falls off 
due to governor action at speeds 
above rated speed. It is necessary to 
read the maximum swing of the 
pressure gauge hand quickly. The 
snap reading technique is not as 
accurate as measurements obtained 
with a dynamometer. 

Snap reading gives an indication of 
fuel manifold pressure and fuel supply 
vacuum. For a more dependable 
reading, use the average of five snap 
readings. 

3. Install a vacuum gauge (Cummins 
Tool ST-434) in the fuel supply line 
(Fig. 7). Check the suction 
restriction of the fuel supply line. If 
the vacuum reading exceeds 8 inches 
of mercury, determine the cause and 
correct. 

4. Connect a manifold pressure gauge 
(Cummins Tool ST-435) at the 
manifold pressure gauge connection 
(Fig. 7). Check the fuel manifold 
pressure at rated speed and full load. 
If the manifold pressure is not 
within specifications, correct as 
necessary. 
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5. Adjust valve and injector lash to 
specifications. 

6. Check high-idle or maximum 
governed speed. 


REAR THROTTLE SCREW 
ADJUSTMENT 


1. Connect a manifold pressure gauge 
(Cummins ST-435) at the manifold 
pressure gauge connection (Fig. 7). 
Check the fuel manifold pressure at 
rated speed and full load. 

2. Turn the rear throttle screw out 
until the highest fuel manifold 
pressure reading is obtained. 

3. Turn the rear throttle screw in to 
reduce the fuel manifold pressure 5 
psi. 

Do not increase the rear throttle 
adjustment more than 5 psi or the 
engine speed at which peak torque 
occurs will change. Throttle restriction 
over 5 psi allows unauthorized 
adjustment to raise fuel manifold 
pressure, thereby overfueling the engine. 


THROTTLE LEAKAGE 
ADJUSTMENT 


1. With the engine operating at idle 
speed, turn in the forward throttle 


screw until the engine gains speed. 
Back the screw out two full turns. 
2. Stop the engine and remove the 
spring pack cover plug and adjust 
the idle governor screw (Fig. 6) to 
idle the engine at specified rpm (see 
specifications). 
3. Operate the engine until it is purged 
of the air let in during step 2. 
4. Check the idle speed. 
Check deceleration; if it is too slow, 
the throttle leakage is excessive. If 
the engine falters or dies when idle 
speed is reached, the throttle leakage 
is too low. Adjust the screw to 
obtain permissible deceleration time. 
6. Any change in the desired idle speed 
is made with the governor idle 
screw. Follow the sequence under 
Idle Speed Adjustments. 


th 


IDLE SPEED ADJUSTMENTS 


1. With the engine stopped, remove the 
pipe plug from the spring pack 
cover. 

2. The idle adjustment screw is held in 
position with a spring clip. Turn the 
screw in to increase or out to 
decrease the speed (Fig. 6). 

3. Replace the pipe plug. With the 
engine running, air which collected 
in the spring pack housing will cause 
a rough idle temporarily. This will 
stabilize when the housing fills with 
fuel. 


INJECTOR TIMING 


Refer to Engine timing in the 
Cummins H-and NH-Engine Shop 
Manual. 


INJECTOR ADJUSTMENT 


Refer to Injector and Valve 
Adjustment in the Cummins H-and 
NH-Engine Shop Manual. 
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REMOVAL AND INSTALLATION 


FUEL FILTER ELEMENT 


The fuel filter (Fig. 8) has a 
disposable-type element. Replace it at 
the specified interval, even though it 


may appear serviceable. Unscrew the 
combination filter case and element and 
discard it. Install the new filter case and 
element assembly and tighten it by hand 
until the O-ring seal touches the filter 


head. Then tighten it an additional 1/4 
to 1/2 turn by hand. If the replacement 
filter does not have an integral O-ring 
seal, use a new O-ring for installation. 
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FIG. 8 Typical Engine Mounted 
Fuel Filter 


FUEL PUMP SCREEN 


Removal 

1. Remove the retainer cap from the 
fuel pump. Remove the spring and 
lift out the filter screen assembly 
(Fig. 9). 


2. Remove the top screen retainer from 
the filter screen assembly. Wash the 
screen and magnet in cleaning 
solvent and dry with compressed air. 
Install the top screen retainer. 

Installation 

1. Install the filter screen, with the hole 
down, in the fuel pump. 

2. Install the spring and retainer cap. 
Torque the retainer cap to 
specifications. 


FUEL PUMP ASSEMBLY 


Removal 

1. Disconnect the accelerator return 
spring. Disconnect the hand throttle 
control, tachometer cable and 
accelerator rod at the fuel pump. 
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FIG. 9 Removing Fuel Pump Filter 
Screen 
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FIG. 10 Typical Fuel Pump Installation 


Disconnect the lead to the fuel shut- 
off valve. 

2. Disconnect the primer fuel pump 
line and fuel supply line at the fuel 
pump (Fig. 10). Remove the fuel 
outlet line from the shut-off valve 
and fuel manifold. Disconnect the 
fuel bleed line. 

3. Remove the fuel pump mounting 
bolts. Remove the fuel pump, gasket 
and pump drive rubber buffer. 


Installation 

1. Clean the gasket surfaces of the fuel 
pump and air compressor. 

2. Install the pump drive rubber buffer. 
Position a new fuel pump gasket on 
the air compressor and install the 
fuel pump. Torque the mounting 
bolts to specifications. 

3. Connect the primer fuel pump line 
and fuel supply line to the fuel pump 
(Fig. 10). Connect the fuel outlet line 
to the fuel manifold and fuel shut-off 
valve. Connect the fuel bleed line. 

4. Connect the accelerator rod, hand 
throttle control and tachometer 
cable to the fuel pump. Connect the 
fuel shut-off valve lead. Connect the 
accelerator return spring. 

5. Check the accelerator linkage and 
adjust if necessary. 

6. Start the engine and check for leaks. 
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Removal 

l. Refer to Part 22-03, Rocker 
Housing Cover Removal, and 
remove the rocker housing cover(s). 

2. Disconnect the fuel manifold and 
fuel return line from the injector 
inlet and drain connections. Remove 
the fuel inlet screen (Fig. 11). 
Remove the fuel inlet and drain 
connections from the injector (Fig. 
12). 

3. Loosen the injector rocker lever lock 
nut and unscrew the adjusting screw 
until the push rod can be 
disengaged. Disengage the push rod 
and tip the rocker lever away from 
the injector. 

4. Remove the injector retaining 
screws and lift the injector from the 
cylinder head. Do not bruise the 
injector tip. Do not turn the injector 
bottom side up or the plunger will 
fall out. Leave the plunger in the 
injector as the plungers are not 
interchangeable. 


Installation 

l. Insert the injector in the cylinder 
head. Be sure the plunger is 
positioned with the plunger class 


FIG. 11 
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FIG. 12 
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Removing Injector Inlet 
Screen 


mark centered between the inlet and 
drain connections. 

Lubricate the retaining screw 
threads. Start, but do not tighten, the 
retaining screws. Align the injector 
by installing the inlet and drain 
connections 2 turns in the injector 
(Fig. 12). Torque the retaining 
screws alternately to specifications. 
Torque the inlet and drain 
connections to specifications. Install 
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FIG. 13 Removing Cylindrical 
Injector 


the fuel inlet screen (Fig. 13) and 
connect the fuel manifold and fuel 
return line. 

4. Position the push rod under the 
rocker lever and adjust the injector 
rocker lever lash to specifications. 

5. Refer to Part 22-03, Rocker 
Housing Cover Installation, and 
install the rocker housing cover(s). 
Partially tighten the cover screws. 

6. Operate the engine until the oil 
temperature is 140 degrees F and 
adjust the injector lash to 
specifications. 


NHC, NHCT AND NTC ENGINES 


Removal 

1. Refer to Part 22-03, Rocker 
Housing Removal and remove the 
rocker housing cover. 

2. Remove capscrews from the injector 
hold down plate. 

3. Loosen the lock nut and backoff the 
injector rocker lever adjusting screw 
until the push rod can be 
disengaged. Hold the push rod aside 
and tip the rocker lever away from 
the injector to clear the injector link. 

4. Insert one capscrew in the tapped 
hole in the injector hold down plate 
and jack the injector from the head 
(Fig. 13). Remove the O-rings. 
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Avoid bruising the injector tip. do 


not turn the injector upside down as the 
plunger might fall out. Injector plungers 
are not interchangeable. 

Installation 


l. 


2; 


Clean the injector sleeve with cloth 
wrapped around a wooden stick. 
Lubricate the injector body O-rings 
with Lubriplate. Lubricating oil or 
fuel oil is not adequate. The O-rings 
should receive a fresh coat of 
Lubriplate each time the injectors 
are installed in the head. 

Start the injector into bore; guide by 
hand until injector is aligned in bore 
and not binding in any manner. 
When installing injector from intake 
side of engine, injectors are to be 
placed with ball check retainer plug 
at one o'clock. 

Place a hammer handle butt on top 
of injector plunger guide, and seat 
injector by giving a quick hard push 
on the hammer. À snap should be 
heard and felt as the cup seats in the 
copper sleeve. 

Place the hold-down plate over the 
injector body with the counterbore 
up; position half-collet locking 
clamps in injector body groove. Start 
the hold-down capscrews. Do not 
tighten. 

With clamps centered, place injector 
spring on hold-down plate with 
closed end down. Spring must seat 
on hold-down plate. If spring sits on 
locking clamps, incorrect injector 
adjustment will result causing push 
rod lobe and camshaft damage. 
Holding the injector spring in 
position, carefully insert the injector 
plunger. Position plunger in injector 
bore with class mark on the plunger 
(midway between inlet and drain 
ports of injector). This will provide 
the same operating position in which 
the injector was calibrated. 

Torque the hold-down capscrews in 
alternate steps to specifications. 
Position the injector rocker lever on 
the injector push tube. 


. Adjust the injectors and valves. 
. Install the rocker housing cover 


following procedures under Rocker 
Housing Installation in Part 22-03. 
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SPECIFICATIONS 


CUMMINS DIESEL ENGINE ADJUSTMENT SETTINGS AND TORQUE LIMITS 


Specifications for overhaul of the fuel system components are included in the Cummins 


njector Adjustment Screw Setting 
N-NH-Series Engine Overhaul Manuals Cold (70°F Engine Oil Temperature) 48 inch Ibs 
Injector Installed Position — Cylindrical Injector Hot (140"F Engine Oil Temperature) 50 inch Ibs 
Ball check retainer plug at one o'clock position and class fit njector Adjustment Screw Lock Nut Setting 
mark at 7 o'clock as viewed from left side of engine NH, NHC, NHCT and NTC — Series Engines 50-60 ft-lbs 
Valve Crosshead to Valve Spring Retainer Clearance Valve Crosshead Adjustment Lock Nut Setting 25-30 ft-Ibs 
Minimum njector Hold-Down Clamp to Cylinder Head 
Valve Clearance Adjustment Flange Type (Less Nylock Insert) 10-12 ft-lbs. 
NH, NHC, NHCT and NTC-Series Engines Flange Type (With Nylock Insert) 12-14 ft-lbs. 
Intake - Cold (70 F Engine Oil Temperature 0016 Cylindrical Type (With Nylock Insert) 7-8 ft-lbs 
Hot (140°F Engine Oil Temperature) 0.014 Fuel Pump Filter Screen 20-25 Н-165 
Exhaust - Cold (70 Ф Engine Oil Temperature) 0.029 Fuel Inlet and Drain Connectors 
Hot (140°F Engine Oil Temperature) 0.027 NH-Series Engines 20-25 ft-lbs 


CUMMINS DIESEL ENGINE TORQUE LIMITS FOR VARIOUS SIZE BOLTS 


If any of the torque limits in the following table disagree with those listed in the preceding tables, the limits in the preceding tables prevail 


Size Ft. Lbs. Size 
1/4-20 7/16-14 45-50 5/16-24 


1/2-20 2... 70-80 
9/16-16 85-95 
5/8-18 130-145 


1/4—28 7/16-20 50-60 3/8—16 


56-18 1/2-13 60-70 3/8—24 
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PART 25-04 Detroit Diesel Fuel System 


GENERAL INFORMATION 


All adjustment, removal and 
installation and repair operations should 
be performed by authorized Detroit 
Diesel Engine Dealers. When Ford 
Truck Dealer personnel are trained and 
authorized to service Detroit Diesel 
engines, they may perform adjustment 
and repair operations. 

Ford truck dealers may do minor 
maintenance operations on Detroit 
Diesel engines such as change fuel filter 
and fuel strainer elernents and adjust 
accelerator linkage (Part 25-60). 

A schematic diagram of the Detroit 
Diesel engine fuel system is shown in 
Fig. 1. The gear-type fuel pump supplies 
fuel under pressure to the inlet fuel 
manifold in each cylinder head. The 
inlet side of each injector is connected by 
piping to the fuel manifolds. The needle 
valve injectors, one for each cylinder, 
increase the fuel pressure, meter the 
amount of fuel and inject it into each 
combustion chamber. A limiting-speed 
governor controls the metering capacity 
of the injectors to regulate engine speed. 


FUEL PUMP 


FUEL STRAINER 


Surplus fuel, not used by the 
injector, and fuel used to cool the 
injector parts is piped to the fuel return 
manifold and flows back to the supply 
tank. A restriction in the fuel return line 
maintains the fuel system pressure. 


The fuel strainer and fuel filter (Fig. 
2) remove impurities from the fuel. The 
fuel strainer, located between the fuel 
pump and supply tank, has a replaceable 
element of 30 micron capacity. The 10- 
micron-capacity, replaceable-element 
fuel filter is incorporated in the fuel 
system between the fuel pump and fuel 
inlet manifold. 

À drain cock is provided at the 
bottom of the fuel strainer and fuel filter 
to facilitate the removal of accumulated 
sediment and water. 
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FUEL STRAINER FUEL FILTER. B2805-A 


FIG. 2 Detroit Diesel Fuel 
Filters—W-Series Trucks 
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FIG. 1 Detroit Diesel Engine Fuel System Schematic 
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SPECIFICATIONS 


DESCRIPTION 


LIFT PUMPS 


Ford V-8 Lift Pump 

A mechanically operated diaphragm 
type lift pump is used to draw fuel from 
the supply tank to the multi-plunger 
injection pump. The lift pump is 
mounted directly to the side of the fuel 
injection pump housing and is actuated 
by an arm riding on an eccentric on the 
camshaft. A two-stage fuel filter 15 
placed on the pressure side of the pump. 
Since the filter is located on the pressure 
side, the possibility of air induction into 
the fuel system is eliminated. 


Cummins Diesel Lift Pump 

The lift pump is coupled to the air 
compressor which is driven from the 
engine gear train. The lift pump main 
shaft turns at engine crankshaft speed, 
and drives the gear pump, governor and 
tachometer shaft. 


The lift pump consists of a gear 
pump to draw fuel from the supply tank 
and deliver it to the injectors under 
pressure, and a governor and throttle to 
control fuel pressure to the injectors. A 
pulsation damper prolongs gear pump 
life, as it smoothes the flow of fuel 
through the pump. 

The gear pump receives fuel from 
the supply tank and pumps the fuel 
under pressure, varying with engine 
speed, through the filter screen and 
governor to the throttle and to the 
injectors. The filter screen, mounted in 
the top of the lift pump, prevents 
damage to the pump and injectors by 
filtering from the fuel any foreign 
particles that may be present. To 
provide lift pump cooling a small 
amount of fuel is bled from the fuel 
pump and returned to the fuel tank. 
Thus, a circulation of cooling fuel is 
provided. 


Detroit Diesel Lift Pump 

The positive displacement gear type 
fuel pump transfers the fuel from the 
fuel tank to the fuel injectors. The pump 
circulates an excess supply of fuel 
through the injectors, which purges the 
air from the system and cools the 
injectors. The unused portion of the fuel 
returns to the fuel tank through the fuel 
return manifold and fuel return line. 

The pump is attached to the rear end 
plate cover of the blower assembly and 
is driven off the end of the lower blower 
rotor by a drive coupling fork attached 
to the end of the pump drive shaft and 
a drive disc attached to the blower rotor. 


ADJUSTMENTS 


The only adjustments that can be 
performed are on the Cummins Diesel 
lift pump. 

LIFT PUMP 
Cummins Diesel 

Only those fuel pump adjustments 
described herein should be performed in 
the truck. Make the adjustments in the 


order given. 
In-chassis adjustments of the fuel 


pump are based on fuel manifold 
pressure and fuel supply vacuum. 
The following adjustment 
procedures should be performed before 
adjusting the forward throttle screw and 
rear throttle screw. The forward throttle 
screw is closer to the drive end of the 
fuel pump (Fig. 1). 
1. Operate the engine until the oil 
temperature reaches 140 degrees to 


160 degrees F. Make all fuel pump 
or injector settings on a hot engine. 
2. Determine the fuel manifold 
pressure and fuel supply pressure by 
snap reading which provides a 
method of finding maximum fuel 
manifold pressure and fuel supply 
vacuum without a dynamometer. 
Obtain manifold pressure and fuel 
supply vacuum readings when the 
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LIFT PUMPS 
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engine is at full load and rated speed. 

When the engine is accelerated to 

full throttle, full engine load is 
momentarily attained when the 
engine reaches rated speed. Fuel 
pressure and vacuum gauge readings 
increase with engine speed until 
rated speed is reached. At this point 
the gauge hand hesitates and falls off 
due to governor action at speeds 
above rated speed. It is necessary to 
read the maximum swing of the 
pressure gauge hand quickly. The 
snap reading technique is not as 
accurate as measurements obtained 
with a dynamometer. 

Snap reading gives an indication of 
fuel manifold pressure and fuel supply 
vacuum. For a more dependable 
reading, use the average of five snap 
readings. 

3. Install a vacuum gauge (Cummins 
Tool ST-434) in the fuel supply line 
(Fig. 2). Check the suction 
restriction of the fuel supply line. If 
the vacuum reading exceeds 8 inches 
of mercury, determine the cause and 
correct. 

4. Connect a manifold pressure gauge 

(Cummins Tool ST-435) at the 

manifold pressure gauge connection. 

Check the fuel manifold pressure at 

rated speed and full load. If the 

manifold pressure is not within 
specifications, correct as necessary. 

Adjust valve and injector lash to 

specifications. 

6. Check high-idle or maximum 
governed speed. 


REAR THROTTLE SCREW 
ADJUSTMENT 


1. Connect a manifold pressure gauge 
(Cummins ST-435) at the manifold 
pressure gauge connection (Fig. 2). 
Check the fuel manifold pressure at 
rated speed and full load. 

2. Turn the rear throttle screw out 
until the highest fuel manifold 
pressure reading is obtained. 

3. Turn the rear throttle screw in to 
reduce the fuel manifold pressure 5 
psi. 

Do not increase the rear throttle 
adjustment more than 5 psi or the 
engine speed at which peak torque 
occurs will change. Throttle restriction 
over 5 psi allows unauthorized 
adjustment to raise fuel manifold 
pressure, thereby overfueling the engine. 


cn 


FORWARD THROTTLE SCREW OR 
THROTTLE LEAKAGE ADJUSTMENT 


1. With the engine operating at idle 
speed, turn in the forward throttle 
screw until the engine gains speed. 
Back the screw out two full turns. 


FORWARD THROTTLE SCREW 


FUEL PUMP LEVER SPRING 


FIG. 1 Fuel Pump Adjustments 


FIG. 2 Fuel Pump Gauge Connections 


2. Stop the engine and remove the 
spring pack cover plug and adjust 
the idle governor screw (Fig. 1) to 
idle the engine at specified rpm (see 
specifications). 

3. Operate the engine until it is purged 
of the air let in during Step 2. 

4. Check the idle speed. 

5. Check the deceleration; if it is too 
slow, the throttle leakage is 
excessive. If the engine faiters or dies 
when idle speed is reached, the 
throttle leakage is too low. Adjust 
the screw to obtain permissible 
deceleration time. 

6. Any change in the desired idle speed 
is made with the governor idle 


REAR THROTTLE SCREW 
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Screwdriver 


V1063-A 


ANV 1008-40 


screw. Follow the sequence under 
Idle Speed Adjustments. 


IDLE SPEED ADJUSTMENTS 


1. With the engine stopped remove the 
pipe plug from the spring pack 
cover. 

2. The idle adjustment screw is held in 
position with a spring clip. Turn the 
screw in to increase, or out to 
decrease the speed (Fig. 1). 

3. Replace the pipe plug. With the 
engine running, air which collected 
in the spring pack housing will cause 
a rough idle temporarily. This will 
stabilize when the housing fills with 
fuel. 
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LIFT PUMPS 


REMOVAL AND INSTALLATION 


LIFT PUMP 


CUMMINS DIESEL 

Removal 

1. Disconnect the accelerator return 
spring. Disconnect the hand throttle 
control, tachometer cable and 
accelerator rod at the fuel pump. 
Disconnect the lead to the fuel shut- 
off valve. 

2. Disconnect the primer fuel pump 
line and fuel supply line at the fuel 
pump (Fig. 3). Remove the fuel 
outlet line from the shut-off valve 
and fuel manifold. Disconnect the 
fuel bleed line. 

3. Remove the fuel pump mounting 
bolts. Remove the fuel pump, gasket 
and pump drive rubber buffer. 


Installation 

1. Clean the gasket surfaces of the fuel 
pump and air compressor. 

2. Install the pump drive rubber buffer. 
Position a new fuel pump gasket on 
the air compressor and install the 
fuel pump. Torque the mounting 
bolts to specifications. 

3. Connect the primer fuel pump line 
and fuel supply line to the fuel pump 
(Fig. 3). Connect the fuel outlet line 
to the fuel manifold and fuel shut-off 
valve. Connect the fuel bleed line. 

4. Connect the accelerator rod, hand 
throttle control and tachometer 
cable to the fuel pump. Connect the 
fuel shut-off valve lead. Connect the 
accelerator return spring. 

5. Check the accelerator linkage and 
adjust if necessary. 

6. Start the engine and check for leaks. 

DETROIT DIESEL 

Removal 

l. Disconnect the fuel inlet and outlet 
lines at the fuel pump. 

2. Disconnect the drain tube, if used. 

3. Remove the three pump attaching 
bolt and seal assemblies, using 
wrench J-4242, and withdraw the 
pump from the blower end plate 
cover. 

4. Check the drive coupling fork and, if 
broken or worn, replace it with a 
new coupling. 

Installation 

l. Affixa new gasket to the pump body 
mounting flange and locate the 
pump drive coupling fork over the 
squared end of the drive shaft, with 
the prongs of the fork directed away 
from the pump. 

2. Place the fuel pump against the 
blower cover with the prongs of the 
drive coupling fork in registration 
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ACCELERATOR ROD ATTACHING HOLE 
FIG. 3 Typical Lift Pump Installation 


with the slots in the drive disc on the 
blower rotor shaft. 

3. Secure the pump to the blower cover 
with three bolt and seal washer 
assemblies. 

4. Connect the inlet and outlet fuel 
tubes to the fuel pump. 

FORD V-8 DIESEL 

Removal 

1. Disconnect the inlet and the outlet 
fuel lines from the pump (Fig. 4). 

2. Remove the two attaching bolts, 
then lift the pump from the engine. 

Installation 

1. Clean the pump mounting surface 
on the engine and the pump. 

2. Position the pump and new gasket 
so that the arm is contacting and 
properly centered on the fuel 
injection pump camshaft lobe. 
Install and tighten the attaching 
bolts to specifications. 

3. Connect the fuel inlet and outlet 
lines to the lift pump (Fig. 4). 


LIFT PUMP SCREEN 
Cummins Diesel 


Removal 
l. Remove the retainer cap from the 
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FIG. 4 Lift Pump Installed 
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fuel pump. Remove the spring and 
lift out the filter screen assembly 
(Ғір. 5). 

Remove the top screen retainer from 
the filter screen assembly. Wash the 


N 


screen and magnet in cleaning 
solvent and dry with compressed air. 
Install the top screen retainer. 
Installation 
1. Install the filter screen, with the hole 


2. 


down, in the fuel pump. 

Install the spring and retainer cap. 
Torque the retainer cap to 
specifications. 


SPECIFICATIONS 


NH SERIES ENGINE 


Item 


Ft-Lbs Torque Item 


Fuel Pump Filter Screen 


Fuel Inlet and Drain Connectors 


20-25 


Ft-Lbs Torque 


TORQUE LIMITS FOR VARIOUS SIZE BOLTS — ALL ENGINES 


If any of the torque limits in the following table disagree with those listed in the preceding table, the limits in the preceding table prevail. 


Size 


Size 


7/16-14 
7/15—20 


45-50 5/16-24 


50-60 3/8-16 


1/2-20 70-80 


9/16-16 85-95 


5/16-18 -15 1/2-13 


60-70 3/8—24 


5/8—18 130-145 
CV1161-A 
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AIR CLEANER-DIESEL ЕМСІМЕ5 


PART 25-40 Air Cleaner--Diesel 


AIR CLEANER BODY 
Cleaning and Inspection 


At Air Cleaner 


Clean 


DESCRIPTION 


A dry type air cleaner is standard 
equipment on all Ford trucks equipped 
with Diesel engines. Air is filtered 
through a pleated, chemically-treated 
paper element to remove contaminants 
before entering the engine induction 
system. 


COMPONENT INDEX 


AIR INLET RESTRICTION CHECK 


Applies to all Diesel Engines 


EVACUATOR V 


FILTER ELEME 
Cleaning 


40-08 
40-09 


40-01 
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With Compressed Air .... 
With Water ... 
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Air cleaners on W, WT, L, LN, LT 
and LNT Series trucks are equipped 
with centrifuge fins on the filter element. 
Air passing through the fins is sent into 
a circular motion which causes heavy 
particles of dust and dirt to be thrown 
out of the air stream. The dirt is 


collected in the dust port and expelled 
through a dump valve. 

Most air cleaners are equipped with 
an air restriction gauge which indicates 
red when the air cleaner needs servicing. 

Air cleaner installations are shown 
in Figs. 1 through 7. 
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FIG. 2 Air Cleaner-B-7000 F-6000-7000 Series with Ford V-8 Diesel Engine 
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FIG. 3 Air Cleaner—LN 6000-7000 and L-LN-LT-LNT 8000 Series Trucks With Ford V-8 Diesel Engines 
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FIG. 4 Air Cleaner—L-LN-LT-LNT-9000 Series Trucks With NH Series Engines 
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FIG. 5 Air Cleaner—L-LN-LT-LNT-9000 Series Trucks With 8V-71 and 6-71 Engines 
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FIG. 7 Air Cleaner—L-LN-LT-LNT-8000 Series Trucks With 6V-53 Engines 


REMOVAL AND INSTALLATION 


FILTER ELEMENT 


Removal 


1. Remove the dust cup or cover. 
2. Remove the filter element from the 
air cleaner body. 


Installation 


Before installing a new or cleaned 
element in the air cleaner, check the 
following items: 

1. Gasket surfaces should be clean and 
undamaged. 


2. Outlet tube should be clean and 
undamaged. 

3. All rags and tools must be removed 
from the air cleaner body. 

4. Element should be dry and free of 
holes, ruptures, damaged gaskets or 
dents in end covers and liners. 

5. Element retaining nut or bolt should 
have the gasket washer attached and 
it should be in good condition. 
After the air cleaner, element, dust 

cup and other parts are found to be in 

good condition, reassemble the parts as 
follows: 


1. Install the element and tighten the 
wing nut or bolt securely. Hand 
tightening is sufficient. Make sure 
the rubber face of the washer seals 
against the element. 

2. Install the dust cup or cover. Make 
sure gasket (if supplied) is in place. 
Replace a worn or damaged gasket. 

3. Tighten dust cup clamp or cover 
securely. 

Be sure a seal is made between the 
dust cup and the air cleaner body. A leak 
would reduce element life. 
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CLEANING AND INSPECTION 


AIR INLET RESTRICTION CHECK 


The best method for determining 
dry-type air cleaner maintenance 
periods is through air restriction checks. 


At Air Cleaner 


А mechanical restriction indicator is 
installed on the air cleaner to indicate 
excessive air restriction. The gauge 


shows completely red in the indicator 
window when restriction reaches 25 
inches of water (Fig. 8). 
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FIG. 8 Air Cleaner Restriction 
Indicator 


If the restriction indicator indicates 
red: 

Clean or replace dry-type cleaner 
element. 

Replace damaged air piping, rain 
shield or housing. 

Remove excessive bends or other 
source of restriction in air piping. 

Reset the restriction indicator after 
servicing the air cleaner. 


At Engine 


1. On naturally aspirated engines, 
attach vacuum gauge or water 
manometer in the middle of the 
intake manifold or on the air intake 
piping. When located in the air 
intake piping, the adaptor must be 
perpendicular to the air flow and not 
more than six inches from the air 
intake manifold connection. 

2. On turbocharged or supercharged 
engines, attach the checking fixture 
on pipe diameter upstream from the 
supercharger or turbocharger in a 
straight section of tubing. 

3. Idle the engine until normal 
operating temperature is reached. 

4. Operate engine at rated speed full- 
load and take reading from vacuum 
gauge or manometer. Air restriction 
must not exceed 25 inches of water 
or 1.8 inches of mercury. 

5. Ifair restriction exceeds 25 inches of 
water or 1.8 inches of mercury: 
Clean or replace dry-type cleaner 

element. 

Replace damaged air piping, rain 
shield or housing. 

Remove excessive bends or other 
source of restriction in air piping. 


FILTER ELEMENT 


Washing in water or blowing with 
compressed air are two accepted 


AIR CLEANER-DIESEL ENGINES 


methods for cleaning elements of the 
Cyclopac air cleaners. If elements 
regularly contain substantial amounts of 
soot or oil fumes, washing in water 
works better than compressed air. If the 
contaminant on the element is dust, 
either method works well. Elements that 
are cleaned with compressed air can be 
put back into service immediately. 
Washed elements must be dried before 
they can be used. 

Some elements are partially covered 
by a plastic sleeve with fins. The covered 
portion can be cleaned with water or air 
without removing the sleeve. Use a stiff 
fiber (not wire) brush to remove oil and 
grease deposits from the sleeve and fins. 

Do not remove plastic sleeve and fins 
from the element. 


CLEANING WITH COMPRESSED AIR 


l. Direct a jet of clean, dry air from the 
inside of the filter element, 
perpendicular to the pleats. Pressure 
at air nozzle must not exceed 100 
psi. 

Move the air jet up and down along 
the pleats, slowly rotating the 
element, until no more dust is being 
removed. Be certain that the 
element is not ruptured by the 
nozzle or the air jet. 


CLEANING WITH WATER 


The elements can be cleaned by 
washing with water and a good non- 
sudsing detergent. Direct a jet of clean, 
dry air from the inside of the filter 
element. When the loose dust and soot 
have been removed, the element is ready 
to be washed. 

1. Dissolve the detergent in a small 
amount of cool water. 

2. Add warm (approximately 100 
degrees F) water to get the proper 
proportions of detergent and water 
(about one cup of detergent to five 
gallons of water). 

3. Soak the element in the solution for 
at least 15 minutes. 

4. Agitate the element for about 2 
minutes to loosen the dirt. 

Never use gasoline or solvent to 
clean elements. 

5. Rinse the element with clean water 
until the water coming through the 
element is clean. Water pressure 
from a hose or tap should not be 
over 40 psi. Air-dry the element 
thoroughly before using. 
Mechanized drying methods can be 

used. However, heated air (maximum 

temperature 180 degrees F) must have 
some circulation. Do not use light bulbs 
for drying elements. 

6. After cleaning the filter element 
with air or water, inspect the 
element for damage. Look for dust 


N 
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on the clean air side, the slightest 
rupture or damaged gaskets. A good 
method to detect ruptures in the 
element is to place a light inside the 
element and look toward the light 
from the outside. A hole in the 
element, even a very small one, will 
pass dust to the engine and cause 
wear. 


DUST CUP 


1. Stop the engine. 

2. Remove the dust cup, then remove 
the baffle from the cup and empty 
the dust. 

3. Replace the baffle in the cup, 
making sure that the baffle is 
properly seated. Check the dust cup 
sealing edge for damage. Check the 
dust cup gasket (if so equipped). 

4. Replace the dust cup and make sure 
it is properly positioned on the air 
cleaner body. On horizontally 
mounted models, the proper cup 
position is indicated by the arrows 
located on the bottom of the cup. 
Also, the slot in the dust cup baffle 
must be at the top. 


EVACUATOR VALVE 


Evacuator valve lips must be kept 
free from debris. Mud and chaff can 
lodge in the lips and hold them open 
during operation. Check the lips 
periodically and keep them clean. The 
valve lips should be open only when the 
engine is at low idle or stopped. The lips 
must point down to function. 

On W-and WT-Series trucks a 
protection hose is provided for the 
evacuator valve. The protection hose is 
to be installed toward the rear of the 
vehicle. 


AIR CLEANER BODY 


Before re-installing the filter 
element, remove any foreign material 
(leaves, lint, or other matter) that may 
have collected inside the air cleaner 
body. Inspect the inside of the body for 
dents or other damage that would 
interfere with air flow or with the fins on 
the element or inside the body. Repair 
body dents, being careful not to damage 
sealing surfaces. Wipe out the inside of 
the body with a clean rag to remove any 
dirt. 

When the air cleaner is mounted on 
the engine, use compressed air to clean 
the air cleaner body only with the 
element in place. 
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PART 25-50 Fuel Tanks and Lines 


Refer to Part 24-50 for service of the 
fuel tanks and lines. 
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PART 25-51 Fuel Filters-Diesel Engines 


COMPONENT INDEX COMPONENT INDEX | Page 
DESCRIPTION s eos eu үкі FUEL FILTERS — Contd 
FUEL FILTERS Removal and Installation — Contd. 


Removal and Installation NH Series 51-01 


Models 1140, 1145, 1150 and 1160 .... Models 6V-53, 6-7 In., 8V-71N 51-01 


DESCRIPTION 


FUEL FILTERS 


FORD V-8 DIESEL FUEL FILTER 


A two-stage fuel filter is provided on 
the pressure side of the lift pump. Since 
the filter is located on the pressure side 
of the pump, the possibility of air 
induction into the system is eliminated. 
The fuel filter element is the spin-on 


type. 
CUMMINS DIESEL FUEL FILTER 

À cannister-type fuel filter is 
provided on the left rear side of the 


engine (Fig. 1). The filter is located 
between the fuel tank and suction side of 


the pump. У1065-А BE ҮМ , 
FUEL STRAINER FUEL FILTER — B2805-A 
DETROIT DIESEL FUEL FILTER | FIG. 1 Typical Engine Mounted FIG. 2 Detroit Diesel Fuel Filter 
A fuel strainer and a fuel filter is Fuel Filters 
provided in the Detroit Diesel Engine 
fuel system (Fig. 2). The fuelstrainer is The fuel filter is located between the 
located between the fuel tank and the fuel lift pump and the fuel inlet 
suction side of the lift pump. manifold. 
REMOVAL AND INSTALLATION 
FORD V-8 AND CUMMINS Installation the seal contacts the base, then 
DIESEL FUEL FILTER 1. Clean the seal surface on the filter tighten it one additional 1/2 turn. 
base thoroughly. 
Removal 2. Wipe up any fuel that was spilled | DETROIT DIESEL FUEL STRAINER 
1. Turn the fuel filter element when removing the old filter. OR FUEL FILTER 
counterclockwise until it is free of 3. Coat the seal of the new filter with 
the base. oil. This procedure applies to either the 


2. Discard the filter element. 4. Thread the filter onto the base until fuel strainer or the fuel filter. 
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Removal 


1. 


Place а container under the strainer 
or filter and open the draincock. 
Loosen the cover nut or bolt just 
enough to allow the fuel oil to drain 
out freely; then, close the draincock. 
While supporting the shell, unscrew 
the cover nut or bolt and remove the 
shell and element. Also remove and 
discard the cover nut retaining ring, 
if used. 

Remove and discard the filter 
element and shell gasket. Wash the 
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shell thoroughly with clean fuel oil 
and dry it with compressed air. 


Installation 


1. 


Place a new element over the shell 
stud and push it down against the 
element seat. Close the draincock; 
then fill the shell about two-thirds 
full with clean fuel oil. 

Place a new shell gasket in the recess 
of the shell, also place a new gasket 
on the cover nut or bolt. 

Place the shell and element into 
position under the cover. Then, start 
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the cover nut or bolt on or into the 
shell stud. 

With the shell and the gasket 
properly positioned, tighten the 
cover nut just enough to prevent fuel 
leakage. 

Remove the pipe plug at the top of 
the filter or strainer and complete 
filling of the shell with fuel. 

Fuel System Primer J5966 may be 


used to prime the entire fuel system. 
6. Run the engine and check the fuel 


system for leaks. 


SPECIFICATIONS 


FUEL FILTER ELEMENT 


Spin-on Type 
Cannister Type 


Tighten until seal contacts base, then tighten one additional half turn 
Tighten cover bolt just enough to prevent leakage at seal 


CA1220-A 
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PART 25-60 Throttle Linkage 


THROTTLE LINKAGE ADJUSTMENT 
Models 1140, 1145, 1150 and 
ШЕЕ ШЕ ОО 22 20.0 


COMPONENTINDEX 
THROTTLE LINKAGE ADJUSTMENT - Cont 


Model.6-7 Engine «asses - 60-04 
M Model 6V-53 Engine 
Model 8V-71 Engine.......... ANE 60-06 


а ЕВ Endine 222222222. 


ADJUSTMENT 


F-AND B-6000-7000 SERIES C-6000-8000 SERIES TRUCKS stop. Depress the pedal against the 


TRUCKS WITH FORD V-8 DIESEL WITH FORD V-8 DIESEL ENGINES spacer. 
ENGINES 4. Adjust the rod assembly at the 


throttle lever until the lever is in the 


Refer to Figs. 1 and 2. 

. Depress the accelerator pedal to the 
stop bolt on the floor. 

. Adjust the accelerator rod until the 
throttle lever is at the wide open 
(high idle) position. 

. Shorten the rod an additional two 

turns. 


Refer to Fig. 3. 


. Release the cab locks. Tilt the cab 


forward and lock into the forward 
position. 


. Loosen the hand throttle control 


cable clevis at the bellcrank. 


. Place a spacer 0.200 inch thick 


between the pedal and the pedal 


wide open (high idle) position. 


. With the hand throttle control 


handle and the throttle lever in the 
idle (low idle) position insert the 
hand throttle control cable into the 
clevis. Tighten the clevis clamp 
Screw. 


. Operate the hand throttle control 


BRACKET 


S. £ 
boe d pe 
ROD ASSEMBL Y € 2“ 
SPRING 
P d à 
S THROTTLE 
- LEVER 


BUSHING 


P ud 


FRONT OF VEHICLE 


BRACKET 


V1309-A 


FIG. 1 Throttle Linkage—F-6000-7000 Series with Ford V-8 Diesel Engines 
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FIG. 2 Throttle Linkage—B-6000-7000 Series with Ford V-8 Diesel Engine 
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FIG. 3 Throttle Linkage—C-6000-8000 Series with Ford V-8 Diesel Engine 
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handle to ensure full travel from idle 
(low idle) to wide open (high idle) 
positions. 
Lower the cab and lock into 
position. 


L-LN-LT-AND LNT-6000-8000 
SERIES TRUCK WITH FORD V-8 
DIESEL ENGINES 


Refer to Fig. 4. 

Loosen the hand throttle control 
cable retaining clamp at the bracket 
and the clevis at the throttle lever. 
With the pedal held against the stop 
adjust the accelerator rod until the 
throttle lever is in the wide open 
(high idle) position. Shorten the rod 
an additional two turns. 

Push the hand throttle control 
handle into the idle position. With 
the throttle lever in the idle (low 
idle) position, insert the end of the 
hand throttle control cable into the 
clevis and tighten the clamp screw. 
Tighten the cable retaining clamp on 
the bracket. 

Operate the hand throttle control 
knob to insure full travel from idle 
(low idle) to wide open (high 
idle)position. 


THROTTLE LEVER 


THROTTLE LINKAGE—DIESEL ENGINE 


L-LN-LT-AND LNT-9000 SERIES 
TRUCKS WITH CUMMINS NH 
ENGINES 


Refer to Fig. 5. 

1. Loosen the hand throttle control 
cable retaining clamp at the bracket. 

2. With the pedal held against the stop, 
adjust the accelerator rod length 
until the fuel pump throttle lever is 
in the wide open position. Shorten 
the accelerator rod an additional 
two turns. 

3. Push the hand throttle control cable 
handle to the idle position. Position 
the fuel pump throttle lever in the 
idle position and tighten the hand 
throttle control cable retaining 
clamp at the bracket. 

4. Pull the hand throttle control cable 
to the wide open position and check 
to make sure the fuel pump throttle 
lever is in the wide open position. 


W-AND WT-9000 SERIES TRUCKS 
WITH CUMMINS ENGINES 


Refer to Fig. 6. 

1. Release the cab locks and tilt the cab 
forward. 

2. Disconnect the accelerator spring 
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FIG. 4 Throttle Linkage—L-LN-LT-LNT 6000-8000 Series with Ford V-8 Diesel Engine 
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and the accelerator rod assembly at 
the injector fuel pump lever, located 
on the engine. 

Set the injector fuel pump lever to 
the idle position. 

Position the accelerator shaft 
assembly so that the left-hand lever 
is horizontal and attach the 
accelerator rod assembly. Attach the 
return spring. 

Loosen the hand throttle control 
cable retaining clip and clamps. 
With the fuel pump lever in the idle 
position, slide the hand throttle 
control cable through the lever 
assembly and the disc-type clamp. 
Tighten the clamp. 

Pull the handle on the throttle 
control cable outward to the wide- 
open position. Tighten the clamp on 
the hand throttle control bracket 
and the cable clip. This will secure 
the cable assembly in relation to the 
injector fuel pump wide-open 
throttle position. 

With the cab in the retracted and 
locked position, depress the 
accelerator pedal fully and adjust 
the accelerator pedal to slip shaft 


PEDAL 
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rod until the accelerator pedal just 


touches the stop bolt. 


against the stop, adjust the long 
accelerator rod until the throttle 
lever is in the wide open (high idle) 
position. Shorten the rod an 
additional two turns. 

Push the hand throttle control 
handle to the idle position. 

With the throttle lever at the idle 
(low idle) position, insert the end of 


INSTALLATION W/B W. AIR COMPRESSOR 


SAME А5 MAIN VIEW EXCEPT AS SHOWN 


the hand throttle control cable into 
the clevis and tighten the clamp 
Screw. 


insure full travel from ON to OFF 
positions. 


W-AND WT-9000 SERIES TRUCKS 
WITH DETROIT DIESEL 6-71 
ENGINES 


l. 


Refer to Fig. 8. 
Loosen the hand throttle control 


HAND THROTTLE 
CONTROL CABLE 


/ RETAINER 


cable at the clevis and retainer 
clamp. 
With the throttle lever at the idle 


L-LN-LT-AND LNT-9000 SERIES 7. Tighten the hand throttle control (low idle) position adjust ROD A 
TRUCKS WITH DETROIT DIESEL cable retaining clamp at the bracket. until LEVERS B and C are as shown 
6-71 ENGINES 8. Operate the hand throttle control in VIEW W. 
handle to ensure full travel from idle Position BELLCRANK G as shown 
Refer to Fig. 7. (low idle) to wide open (high idle) in VIEW X and adjust RODS D and 
Loosen the hand throttle control positions. F to acquire a good working angle 
cable clevis at the throttle lever and 9. Loosen the fuel shut off control with the levers on BELLCRANK E. 
the retaining clamp at the bracket. cable at the clevis and retaining Slide the hand throttle control cable 
With the throttle lever in the idle clamp. Push the control handle to through the retaining bracket and 
(low idle) position adjust the short the ON position. into the throttle lever. Tighten the 
accelerator rod so that the long 10. Position the fuel shut off lever in the cable retaining screw in the throttle 
bellcrank lever is in the position ON position and insert the end of lever. 
shown in Fig. 7. the control cable into the clevis. Pull the throttle control handle to 
Loosen the clamp screw on the short Tighten the clevis clamp screw and the full open position and tighten the 
bellcrank lever and position it as the cable retaining clamp at the bracket. 
shown in Fig. 7. bracket. Push the fuel shut off control handle 
With the accelerator pedal held 11. Operate the fuel shut off handle to to the ON position. With the fuel 


shut off lever in the ON position 
insert the control cable into the 
clevis and tighten the clamp screw. 
Tighten the cable retaining clamp at 
the bracket. Operate the fuel shut off 
control handle to ensure full travel 
from the ON to OFF positions. 

With the cab in the retracted and 
locked position depress the 
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FIG. 5 Throttle Linkage—L-LN-LT-LNT Series with NH Series Diesel Engines 
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FIG. 6 Throttle Linkage—W and WT Series with NH Series Diesel Engine 
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accelerator pedal fully апа adjust 
ROD H until the pedal just touches 
the stop bolt. 


L-LN-LT-AND LNT-8000 SERIES 
TRUCKS WITH DETROIT DIESEL 
6V-53 ENGINES 


Refer to Бір. 9. 

Loosen he hand throttle and fuel 
shut off control cable retaining 
clamps at the bracket. 

Loosen the throttle lever clamp bolt. 
Insert a 0.090 diameter locating pin 
in the alignment holes of the 
bellcrank assembly. 

Insert an Allen wrench in the top of 
the throttle shaft and rotate the shaft 
to the wide open (high idle) position. 
Tighten the throttle lever clamp 
bolt. 

Remove the locating pin from the 
bellcrank assembly. 

Depress the accelerator pedal 
against the stop and adjust the 
accelerator rod until the throttle 
lever is in the wide open (high idle) 
position. Shorten the rod an 
additional two turns. 

Place the hand throttle control cable 
іп the idle (low idle) position. With 
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CONTROL 
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SHUT OFF LEVER 
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the throttle lever in the idle position 
tighten the hand throttle control 
cable retaining clamp at the bracket. 
Operate the hand throttle control 
handle to ensure full travel from the 
idle (low idle) to wide open (high 
idle) positions. 

Place the fuel shut off control in the 
ON position. With the fuel shut off 
lever in the ON position, tighten the 
control cable retaining clamp at the 
bracket. Operate the fuel shut off 
control to ensure full travel from the 
ON to OFF positions. 


L-AND LT-9000 SERIES TRUCKS 
WITH DETROIT DIESEL 8V-71 
ENGINES 


Refer to Fig. 10. 

Loosen the hand throttle control 
cable at the clevis and retaining 
clamp. 

Loosen the clamp screw on the 
throttle lever. Install a 1/8 inch drill 
bit through the alignment holes on 
the bellcrank assembly. 

Turn the throttle (governor) shaft to 
the wide open (high idle) position 
and tighten the throttle lever clamp 
bolt. 
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FIG. 7 Throttle Linkage—L-LN-LT-LNT-9000 Series with 6-71 Diesel Engine 
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Remove the 1/8 inch drill bit from 
the alignment holes. 

With the pedal against the stop, 
adjust the accelerator rod until the 
throttle lever is at the wide open 
(high idle) position. Shorten the 
accelerator rod an additional two 
turns. 

Push the hand throttle control 
handle to the idle (low idle) position. 
Position the throttle lever at the idle 
(low idle) position and insert the end 
of the hand throttle cable into the 
clevis. Tighten the clevis clamp and 
the cable retainer clamp. 

Operate the hand throttle control 
and check for full travel from idle to 
wide open position. 

Loosen the fuel shut off control 
cable at the clevis and clamp. Push 
the control handle to the ON 
position. 

Position the fuel shut off lever in the 
ON position and insert the end of 
the control cable into the clevis. 
Tighten the clevis clamp screw and 
the cable retaining clamp at the 
bracket. 

Operate the fuel shut off handle to 


PEDAL 


V1315-A 


25-60-07 THROTTLE LINKAGE—DIESEL ENGINE 25-60-07 


insure full travel from the ON to 
OFF positions. 


fuel pump wide open throttle position. 
6. Position the fuel shut-off control 


place using a 1/8 inch drill rod 
through the alignment holes (Fig. 


W-AND WT-9000 SERIES TRUCKS 
WITH DETROIT DIESEL 8V-71 
ENGINES 


Refer to Fig. 11. 

Release the cab locks and tilt the cab 
forward. 

Disconnect the throttle return 
spring. Disconnect the bellcrank to 
cross-over shaft rod at the 
accelerator bellcrank inner-lever. 
Disconnect the vertical accelerator 
rod assembly at the accelerator shaft 
and housing assembly. Disconnect 
the fuel pump rod at the vertical 
accelerator rod. 

Rotate the vertical accelerator rod 
to the idle position and lock into 


11). Install the fuel pump rod on the 
vertical accelerator rod. 
Position the accelerator shaft 
assembly so that the left (outer) lever 
is horizontal. Install the cross-over 
rod to the inner lever of the 
accelerator shaft assembly. Connect 
the throttle return spring. 

5. Slide the hand throttle cable through 
the hand throttle lever clevis (in idle 
position) and tighten the retaining 
screw in the hand throttle lever 
clevis. 

Pull the handle on the throttle 
control cable outward to the wide-open 
position. Tighten the throttle cable to 
support bracket clamp and the throttle 
control cable slips. This will secure the 
cable assembly in relation to the injector 


lever assembly on the engine to the 
ON position. Slide the fuel shut-off 
control cable through the lever and 
tighten the cable clamp. 

Pull the handle on the fuel shut-off 
control cable outward to the shut-off 
position. Tighten the shut-off cable 
retaining clips and clamps. This will 
secure the cable assembly in relation 
to the fuel shut-off position. 

With the cab in the retracted and 
locked position, depress the 
accelerator pedal fully and adjust 
the accelerator pedal to slip shaft 
rod until the accelerator pedal just 
touches the stop bolt. 
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FIG. 9 Throttle Linkage—L-LN-LT-LNT 8000 Series with 6V-53 Diesel Engine 
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FIG. 10 Throttle Linkage—L-LT-9000 Series with 8V-71 Diesel Engine 


INJECTOR FUEL PUMP LEVER THROTTLE CONTROL CABLE 


ACCELERATOR PEDAL 
TO SLIP SHAFT 


ACCELERATOR SHAFT 


ACCELERATOR STOP 


SLIP SHAFT TUBE 


ACCELERATOR LEVER 


THROTTLE 
ENGINE STOP 


= EMERGENCY 
ZI 


LoS 


ACCELERATOR SHAFT AND HOUSING 


CROSSOVER SHAFT 
ACCELERATOR LEVER SPRING 


ACCELERATOR SHAFT ASSEMBLY 


ACCELERATOR BELL CRANK INNER LEVER 


BUSHING 


GREASE FITTING 


ACCELERATOR SHAFT 


V 1016-B 


FIG. 11 Throttle Linkage—W and WT-9000 Series with 8V-71 Engines 
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PART 26-01 General Exhaust System Service 


EXHAUST SYSTEM 
Adjustment 


Alignment 


EXHAUST SYSTEM - Continued 


Description 


SPECIFICATIONS 


DESCRIPTION 


With the exception of super duty 
gasoline engines, a single exhaust system 
is used on all trucks with gasoline 
engines. Trucks with a super duty 
engine use a dual exhaust system. 

The Y-type inlet pipe on V-8 engines 
may be either a one piece unit or a two 
piece assembly utilizing a crossover pipe 
extending to the left exhaust manifold 
outlet. 

The exhaust systems used on the 
diesel engines vary between engine and 
truck models. 


COMPONENT INDEX FOU NK 


01-02 


Illustrations given in the following 
parts of this Group show the 
components used for different 
applications. 

The dual exhaust system used on 
Super Duty Engines consists of an inlet 
pipe, a muffler and an outlet pipe for 
each bank of the engine. 

The location and type of exhaust 
system gaskets, retaining clamps and 
support brackets are shown in the 
respective exhaust system illustrations. 

This Part covers general exhaust 


system alignment procedures and 
specifications. 

For exhaust system component 
removal, disassembly, assembly and 
installation, refer to the latter parts of 
this Group. 

Always refer to the Master Parts 
Catalog for parts usage and 
interchangeability before replacing a 
component part of the exhaust system. 


ADJUSTMENTS 


Inspect inlet pipes, outlet pipes and 
mufflers for cracked joints, broken 
welds and corrosion damage that would 
result in a leaking exhaust system. 
Inspect the clamps, brackets and 
insulators for cracks and stripped or 
badly corroded bolt threads. When pipe 
clamp(s) are loosened and/or removed 


to replace a pipe or muffler, replace the 
clamp(s) if there is reasonable doubt 
that its service lift is limited. 

The exhaust system must be free of 
leaks, binding, grounding and excessive 
vibrations. 

These conditions are usually caused 


by loose, broken or misaligned clamps, 
brackets or pipes. If any of these 
conditions exist, check the exhaust 
system components and alignment. 
Align or replace as necessary. 
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EXHAUST SYSTEM ALIGNMENT 


The locations of components are 
given in the illustrations in the following 
Parts. Perform the following procedure 
to align the complete exhaust system. 


1. Loosen the pipe connection clamps 
and the pipe support bracket 


GENERAL EXHAUST SYSTEM 


clamps. Loosen the inlet pipe to 
exhaust manifold attaching nuts. 


2. Torque the exhaust manifold to inlet 


pipe attaching nuts evenly and 
alternately to specifications so that 
the pressure on the gasket and inlet 
pipe flanges will be uniform on both 
sides. 
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3. Work from the front and 
progressively align the exhaust 
system components and clamps at 
the various pipe connections to 
relieve binds and displaced pipe 
connections. Then check the exhaust 
system for leaks. 


SPECIFICATIONS 


TORQUE LIMITS - EXHAUST SYSTEM BOLTS AND NUTS – 
GASOLINE AND DIESEL ENGINES (FT-LBS) 


| Bolt or | Torque Bolt or Torque 
Description | Nut Size | Ft-Lbs Description | Nut Size Ft-Lbs 
In -- —+ 4 — 
rat bet tu Frame Cross Member Іше! Pipe to Exhaust Manitold 
Light Truck 378—1 18:25 Light Truck 7/16-14 
edum Truck 3/8-ІБ 15-21 Ib E 
Іші Truck 20-29 
Ket re 5 ge R 311 
I 5/1Б 10-14 H T 
3/8-ІБ 12-15 5 Ing 
F-250 (4 х 4) & F-350 3/8—16 18-25 Diesel 20-29 | 
Meduim Truck 5/16—18 (2-20 | Ш 
3/8-1Б | | 7 hill 
Heavy Trucks 3/8-16 Inlet Pipe U-Bolt and Clamp Light Truck ( ЖЕТУ | 2 | 
7/16-14 = T 1 
9/18-12 75.105 Muffler Inlet Pipe Bracket to Engine 
5/16—18 | 912 EI LETS 
H y Truck l 
Outlet Pipe U-Balt and Clamp 
Light Truck 3/8—16 25:35 Outlet Pipe Clamps Light Trucks BL aR 121 
E Еа 
Power Pack Exhaust 
Hanger U-Bolt and Clamp 
Light Truck: I5 
ЕНЕ 
UNLESS OTHERWISE SPECIFIED, THE FOLLOWING TORQUE RANGES ARE TO BE USED FOR FITTING ОН 
FASTENER DIAMETERS AS INDICATED 


BOLT OR NUT DIAMETER 


5/16" 
3/8" 
7/16" 
М2” 


TOROUE RANGE 


12-17. FTLB 
31-42 FT-LB 
50-70 FT-LB 


75-105 FT-LB CU1162-A 
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PART 26-11 Six-Cylinder Single Exhaust Systems 


COMPONENT INDEX 


INLET PIPE 
Econoline and Bronco 
Removal and Installation 
F100, 250, 350 and P-Series 
Removal and Installation 
500-750 Series Trucks 
Removal and Installation 
MUFFLER 
Econoline and Bronco 
Removal and Installation 
F100, 250, 350 and P-Series 
Removal and Installation 


Applies To All Models 


COMPONENT INDEX 
MUFFLER — Contd. 
500-750 Series Trucks 
nes 11-01 Removal and Installation ............ | 11-06 
11-01 OUTLET PIRE 
АСАР Econoline and Bronco 
11-03 Removal and Installation ............ 11-06 
ERES F100, 250, 350 and P-Series 
Removal and Installation ............ 11-06 
11.06 500-750 Series Trucks 
puce LR Removal and Installation ............ | 11-06 
A [1062 eSPECIFIGATIONS кше 4 ее | 04502 
|> К=з = ed a тен А АН E L Lo EY rt ae MCI a emp ads i Ay Siya iti 


REMOVAL AND INSTALLATION 


Brackets, clamps and insulators 
should be replaced if they are damaged 
or badly corroded. Do not attempt to 
repair these parts. 


INLET PIPE 


ECONOLINE AND BRONCO 


Removal 
If the inlet pipe is being replaced for 

the first time and it is still welded to the 

muffler proceed as follows: 

1. Raise the vehicle. 

2. Loosen the outlet pipe retaining 
clamp at the rear support bracket 
(Figs. 1 and 2). 

3. Temporarily support the outlet pipe 
with soft wire. 

4. Remove the clamp securing the 
muffler to the outlet pipe and 
separate the outlet pipe from the 
muffler. 

5. Disconnect the front support 
bracket on the inlet pipe. 

6. Remove the attaching nuts securing 
the inlet pipe to the exhaust 
manifold. 

7. Remove the muffler and inlet pipe 
assembly from the vehicle. 

8. Discard the inlet pipe to manifold 
gasket. 


Remove a separate inlet pipe as 
follows: 

1. Raise the vehicle. 

2. Remove the attaching nuts securing 
the inlet pipe to the exhaust 
manifold. 

3. Remove the clamp securing the inlet 
pipe to the front support bracket. 

4. Remove the clamp securing the inlet 
pipe to the muffler. 

5. Temporarily support the muffler 
and outlet pipe with soft wire. 

6. Slide the inlet pipe forward and 
separate the pipe from the muffler. 

7. Discard the gasket. 


Installation 
If the inlet pipe being replaced was 

welded to the muffler, first install a 

replacement muffler as described under 

Muffler Installation. 

1. Clean the gasket surfaces on the 
inlet pipe flange and exhaust 
manifold. Position a new gasket on 
the inlet pipe. 

2. Position the inlet pipe to the muffler 
and loosely install the retaining 
clamp. 

3. Position the inlet pipe in the exhaust 
manifold and front support bracket. 

4. Loosely install the inlet pipe flange 
and front support bracket clamp. 


5. Torque all attaching nuts to the 
specifications in Part 26-01. 

6. Start the engine and check the 
exhaust system for leaks. 

7. Lower the vehicle. 


F-100, 250, 350 AND P-SERIES 


The typical six cylinder single 
exhaust systems are shown in Figs. 3, 4 
and 5. 


Removal 

1. Loosen the outlet pipe clamps; then 
slide the outlet pipe (except cab 
models) toward the rear. 

2. Loosen the inlet pipe and muffler 
retaining clamp. 
Temporarily support the muffler 

and inlet pipe in position with soft wire. 
Remove the inlet pipe to manifold 
attaching nuts; then remove the wire 
and pull the inlet pipe and muffler 
assembly away from the manifold. 
Remove the gasket and inlet pipe. 

4. Separate the inlet pipe from the 
muffler if the muffler is still 
serviceable. On F-Series trucks, the 
production muffler and inlet pipe is 
a one-piece assembly. In service, 
however, both parts are replaced 
individually. If the inlet pipe being 
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FIG. 1 Econoline Six-Cylinder Exhaust System 
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FIG. 2 Bronco Six-Cylinder Exhaust System 


replaced still has the welded-on 
muffler, replace both components. 
Clean the exhaust manifold flange. 
Replace any damaged or worn 
exhaust system parts. 


Installation 


1: 


Position the new gasket and inlet 
pipe to the exhaust manifold. Install 
the attaching nuts and, alternately 
and evenly, torque them to 
specifications. 

Position the front support bracket 
and clamp between the inlet pipe 
and frame side rail. Do not tighten 
the attaching nuts. 

Install the inlet pipe to support 
bracket clamp (if so equipped) and 
loosely install the attaching nut. On 
other models support the inlet pipe 
with soft wire. 


4. Position the muffler and outlet pipe 
in place, loosely installing the 
clamp(s) attaching nuts. 

5. Align the exhaust system and, 
torque the remaining attaching nuts 
to the specifications shown in Part 
26-01. 

6. Check the exhaust system for leaks. 


500-750 SERIES TRUCKS 


Exhaust systems are shown in Figs. 
6, 7, 8 and 9. 
Removal 

On some trucks the production 
muffler and inlet pipe (or inlet pipe 
extension) is a one-piece assembly. In 
service, however, the parts are replaced 
individually. If the inlet pipe being 
replaced still has the welded-on muffler, 
replace both components. 


5C262 


CARRIAGE x 


373784-S2 


VIEW IN DIRECTION OF arrow 2. U1180-A 


Remove or slide forward the inlet 
pipe (or extension pipe) to muffler 
clamp (if so equipped). 

Separate the inlet pipe and muffler. 
On some models it may be necessary 
to loosen the muffler and outlet pipe 
clamps and slide the muffler 
rearward to gain clearance for 
removal. 

Remove the support bracket clamp 
securing the inlet pipe to the frame 
(if so equipped). 

Remove the inlet-to-inlet pipe 
extension clamp (if so equipped). 
Remove the attaching nuts securing 
the inlet pipe to the exhaust 
manifold. 

Remove the inlet pipe from the 
vehicle. 

Discard the inlet pipe flange gasket 
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FIG. 3 F-100, 250 Series Six-Cylinder Single Exhaust System 
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FIG. 4 F-250 (4 x 4) and F-350 Six-Cylinder Single Exhaust System 
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and clean (һе exhaust manifold 
flange. 

Installation 

1. Position a new service inlet pipe and 
new gasket on the exhaust manifold 
and into the muffler. If equipped 
with an inlet pipe extension, position 
it between the inlet pipe and muffler. 

2. Install the inlet pipe to manifold 
attaching nuts and tighten 
alternately and evenly to the torque 
shown in the specifications in Part 
26-01. 

3. Install the inlet pipe to muffler 
clamp and support bracket clamp (if 
so equipped). 

4. Adjust the exhaust system and 
torque all clamp and bracket 
attaching nuts to specifications. 

5. Check the exhaust system for leaks. 


MUFFLER 


ECONOLINE AND BRONCO 


Removal 

1. Raise the vehicle. 

2. Loosen the retaining clamp securing 
the outlet pipe to the rear support 
bracket (Fig. 1 or 2). 

3. Remove the retaining clamp 
securing the outlet pipe to the 
muffler. 

4. Separate and slide the outlet pipe 
rearward from the muffler. 

5. If the muffler is being replaced for 
the first time and is welded to the 
inlet pipe, proceed as follows: 
support the rear of the muffler. Cut 
the inlet pipe as close as possible to 
the muffler. Discard the muffler. 

6. Separate the inlet pipe from the 
muffler and remove the muffler 
from the vehicle. 

Installation 

1. Position the muffler to the inlet pipe 
and loosely install the retaining 
clamp (Fig. 1 or 2). 

2. Position the muffler to the outlet 
pipe and loosely install the retaining 
clamp. 

3. Adjust the exhaust system and 
torque the clamp attaching nuts to 
the specifications shown in Part 26- 
01. 

4. Start the engine and check the 
system for leaks. 

5. Lower the vehicle. 


F-100, 250, 350 AND P-SERIES 


Removal 

1. Remove the muffler to outlet pipe 
retaining clamp (Fig. 3, 4 or 5). 
Loosen the outlet pipe retaining 
clamp(s). 

2. Separate the muffler from the outlet 


SIX-CYLINDER SINGLE EXHAUST SYSTEM 


pipe and slide the outlet pipe 
rearward. 

3. Remove the inlet pipe to muffler 
clamp. On F-Series trucks, if the 
muffler has not been removed 
previously, cut the inlet flange of the 
muffler with a hacksaw to separate it 
from the inlet pipe. Make the cut as 
close to the muffler as possible. 

4. Separate the muffler from the inlet 
pipe and remove it from the vehicle. 

Installation 

1. Install the retaining clamp on the 

inlet pipe. Position a new service 

muffler on the inlet pipe. 

Position the outlet pipe and clamps 

on the muffler. 

3. Align the exhaust system and 
tighten the clamps and support 
clamp bracket attaching nuts to the 
specification in Part 26-01. 

4. Check the exhaust system for leaks. 


500-750 SERIES TRUCKS 


Removal 

1. Remove or slide rearward the 
muffler to outlet pipe clamp (Fig. 6, 
7, 8 or 9). 

2. Loosen the other outlet pipe clamps. 

3. Separate the muffler from the outlet 
pipe. 

4. Remove the inlet pipe to muffler 
clamp and separate the muffler from 
the pipe. For initial replacement on 
a truck with a one-piece muffler inlet 
pipe, cut the inlet flange of the 
muffler with a hacksaw and remove 
the muffler. Make the cut as close to 
the muffler as possible. 

Installation 

1. Install the retaining clamp(s) on the 
inlet pipe. Position a new service 
muffler on the inlet pipe. 

2. Position the outlet pipe and clamp 
on the muffler. 

3. Align the exhaust system and 
tighten the clamps and support 
clamp bracket attaching nuts to the 
specifications in Part 26-01. 


t2 


OUTLET PIPE 


ECONOLINE AND BRONCO 


Removal 

1. Raise the vehicle. 

2. Remove the clamps securing the 
outlet pipe to the muffler and 
support brackets (Fig. 1 or 2). 

3. Separate the outlet pipe from the 
muffler and remove from the 
vehicle. 

Installation 

1. Position the outlet pipe to the 
muffler and support bracket at the 
rear of the vehicle and 
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approximately 1 1/4 inches below 
the body sheet metal (also the 
intermediate support bracket on the 
Econoline Supervan models). 

2. Install the retaining clamps to hold 
the outlet pipe in position. 

3. Align the system and torque the 
retaining clamp nuts to the 
specifications shown in Part 26-01. 

4. Start the engine and check the 
exhaust system for leaks. 

5. Lower the vehicle. 


F-100, 250, 350 AND P-SERIES 


Removal 

1. Remove the outlet pipe clamp at the 
muffler (Fig. 3, 4 or 5). Remove the 
outlet pipe support bracket clamps 
(if so equipped). Separate the outlet 
pipe from the muffler. 

2. Replace any damaged or worn parts. 

Installation 

1. Position the muffler clamp on the 
new outlet pipe, then slide the pipe 
on the muffler. Install, but do not 
tighten, the support clamps (if so 
equipped). 

2. Adjust the exhaust system and 
tighten the outlet pipe clamp and 
support bracket clamp attaching 
nuts to the specifications in Part 26- 
01 (if so equipped). 

3. Check the exhaust system for leaks. 


500-750 SERIES TRUCKS 


Removal 
1. Remove or loosen and slide 
rearward the outlet pipe clamp at 

the muffler (Fig. 6, 7, 8 or 9). 

Remove the outlet pipe support 

bracket clamps (if so equipped). 

Separate the outlet pipe from the 

muffler. 

If the truck is equipped with a 
muffler outlet pipe extension, loosen the 
retaining clamp(s) and remove from the 
outlet pipe. 

2. Replace any damaged or worn parts. 

Installation 

1. Position the muffler clamp on the 
outlet pipe, then slide the pipe onto 
the muffler. Install, but do not 
tighten, the support clamps (if so 
equipped). 

If the truck is equipped with a 
muffler outlet pipe extension, position 
the retaining clamp on the outlet pipe. 
Slide the pipe extension onto the outlet 
pipe and tighten the retaining clamp. 
2. Align the exhaust system and 

tighten the outlet pipe clamp and 

support bracket clamp attaching 
nuts (if so equipped) to the 

specifications in Part 26-01. 

3. Check the exhaust system for leaks. 
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FIG. 5 P-350-500 Series Six-Cylinder Single Exhaust System 
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FIG. 6 B-600-750 Series Six-Cylinder Single Exhaust System 
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FIG. 7 С-500, F, LN, C-600 and B-600 (198.5 and 222.5 inch wheelbase) Six-Cylinder Single Exhaust System 
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FIG. 8 F-, LN-and B-500 Series Six-Cylinder Single Exhaust System 
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FIG. 9 F-500-750, B-500 and B-600 (198.5 and 222.5 inch wheelbase) Cowl Model Muffler Outlet Pipes— Six-Cylinder 
Single Exhaust System 
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COMPONENT INDEX 


INLET PIPE 


MUFFLER 


V-8 SINGLE EXHAUST SYSTEM 26-21-01 
PART 26-21 V-8 Single Exhaust Systems 

Applies to Bronco, Econoline, F100, 250 and 300 and 600 thru 900 zu 

COMPONENT INDEX Page 

OUTLET PIPE 

DU 21-01 Removal and Installation ........... 21-01 

dC 21-01 Еа и ire 01-02 
ОА WARES 


Removal and Installation ...... 


Removal and Installation ...... 


Brackets, clamps and insulators 
should be replaced if they are damaged 
or badly corroded. Do not attempt to 
repair these parts. 


INLET PIPE—EIGHT-CYLINDER 
BRONCO MODELS 


Removal 
If the inlet pipe is being replaced for 

the first time and is still welded to the 

muffler proceed as follows: 

1. Remove the attaching nuts securing 
the inlet pipe to the exhaust 
manifold. 

2. Loosen the outlet pipe retaining 
clamp at the rear support bracket 
(Fig. 1). 

3. Temporarily support the outlet pipe 
with soft wire. 

4. Remove the clamp securing the 
muffler to the outlet pipe and 
separate the outlet pipe from the 
muffler. 

5. Remove the attaching nuts securing 
the inlet pipe and crossover pipe to 
the exhaust manifolds. 

6. Remove the muffler and inlet pipe 
assembly from the vehicle. 

7. Discard the inlet pipe and crossover 
pipe to manifold gaskets. 

Installation 
If the inlet pipe being replaced was 

welded to the muffler, first install a 

replacement muffler as described under 

Muffler Installation. 

1. Clean the gasket surfaces on the 
exhaust manifolds and the inlet pipe 
flanges. 

2. Position new gaskets on the inlet 
pipe flanges. 

3. Position the inlet pipe to the exhaust 
manifolds and loosely install the 
attaching nuts. 

4. Slip the front end of the muffler into 
place over the inlet pipe and install 
but, do not tighten the clamp. 

5. Slip the outlet pipe into place on the 
muffler and install the clamp. 


6. Align the exhaust system then, 
tighten all attaching nuts to the 
specifications shown in Part 26-01. 

7. Start the engine and check the 
exhaust system for leaks. 

8. Lower the vehicle. 


INLET PIPE—EIGHT-CYLINDER 
ECONOLINE MODELS 


Removal 

1. Raise the vehicle. 

2. Loosen the clamps securing the 
muffler and outlet pipe to the 
support brackets (Fig. 2). 

3. Remove the clamp securing the inlet 
pipe to the muffler. 

4. Separate the inlet pipe from the 
muffler and slide the outlet pipe and 
muffler rearward. 

5. Disconnect and remove the inlet 
pipe from the exhaust manifolds. 

Installation 

1. Clean the inlet pipe flanges on the 
exhaust manifold. 

2. Place new gaskets on the inlet pipe 
flanges. Position the inlet pipe in the 
muffler and on the exhaust 
manifolds. 

3. Loosely install the exhaust manifold 
to inlet pipe attaching nuts. 

4. Align the exhaust system and torque 
all attaching nuts to the 
specifications in Part 26-01. 

5. Start the engine and check the 
exhaust system for leaks. 

6. Lower the vehicle. 


MUFFLER—BRONCO AND 
ECONOLINE 


Removal 

1. Raise the vehicle. 

2. Loosen the retaining clamp(s) 
securing the outlet pipe to the rear 
support bracket(s) (Figs. 1 or 2). 

3. Remove the retaining clamp 
securing the outlet pipe to the 
muffler. 


4. Separate and slide the outlet pipe 
rearward from the muffler. 

5. Remove the clamp securing the inlet 
pipe to the muffler. 

6. Separate the inlet pipe from the 
muffler and remove the muffler 
from the vehicle. 

Installation 

1. Position the muffler to the inlet pipe 
and loosely install the retaining 
clamp. 

2. Position the muffler to the outlet 
pipe and loosely install the retaining 
clamp. 

3. Align the exhaust system and torque 
the clamp attaching nuts to the 
specifications shown in Part 25-01. 

4. Start the engine and check the 
system for leaks. 

5. Lower the vehicle. 


OUTLET PIPE-BRONCO AND 
ECONOLINE 


Removal 

1. Raise the vehicle. 

2. Remove the clamps securing the 
outlet pipe to the muffler and 
support brackets (Figs. 1 or 2). 

3. Separate the outlet pipe from the 
muffler and remove from the 
vehicle. 

Installation 

1. Position the outlet pipe to the 
muffler and support bracket at the 
rear of the vehicle and 
approximately 1 1/4 inches below 
the body sheet metal. (Also the 
intermediate support bracket on the 
Econoline Supervan models). 

2. Install the retaining clamps to hold 
the outlet pipe in position. 

3. Align the system and torque the 
retaining clamp nuts to the 
specifications shown in Part 26-01. 

4. Start the engine and check the 
exhaust system for leaks. 

5. Lower the vehicle. 
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EXHAUST SYSTEM—F-100, 250-, 
350 


The typical exhaust systems аге 
shown in Figs. 3 and 4. 

The following procedures apply to 8- 
cylinder engine single exhaust systems. 


INLET PIPE 


Removal 

l. Loosen the outlet pipe clamps; then, 

slide the outlet pipe (all except cab 

models) toward the rear. 

Temporarily support the muffler 

and inlet pipe in position with soft 

wire. 

3. Remove the inlet pipe to manifold 
attaching nuts; then, remove the 
wire and pull the inlet pipe and 
muffler assembly away from the 
manifolds. Remove the flange 
gaskets. 

4. Separate the inlet pipe from the 
muffler if the muffler is still 
serviceable. On F-Series trucks the 
production muffler and inlet pipe is 
a one-piece assembly. In service 
however, both parts are replaced 
individually. If the inlet pipe being 
replaced still has the welded on 
muffler, replace both components. 

5. Clean the exhaust manifold flanges. 
Remove any damaged or worn 
exhaust system parts. 


N 


Installation 

1. Position the new gaskets and inlet 
pipe and cross-over pipe on the 
exhaust manifolds. Install the 
attaching nuts and alternately and 
evenly torque to specifications in 
Part 26-01. 

2. Position the front support bracket 
and clamp between the inlet pipe 
and frame side rail. Do not tighten 
the attaching nuts. 

3. Install the inlet pipe to support 
bracket clamp (if so equipped) and 
loosely install the attaching nut. On 
other models support the inlet pipe 
with soft wire. 

4. Position the muffler and outlet pipe 
in place, loosely installing the 
clamp(s) attaching nuts. 

5. Align the exhaust system and, 
torque the remaining attaching nuts 
to the specifications in Part 25-01. 

6. Check the exhaust system for leaks. 


MUFFLER 


Removal 

1. Remove the muffler to outlet pipe 
retaining clamp (Figs. 3 or 4). 
Loosen the outlet pipe retaining 
clamp(s). 

2. Separate the muffler from the outlet 
pipe and slide the outlet pipe 
rearward. 

3. Remove the inlet pipe to muffler 


clamp. On F-Series trucks if the 
original muffler has not been 
removed, cut the inlet flange of the 
muffler with a hacksaw to separate it 
from the inlet pipe. Make the cut as 
close to the muffler as possible. 

Separate the muffler from the inlet 

pipe and remove from the vehicle. 

Installation 

1. Install the retaining clamp on the 
inlet pipe. Position a new service 
muffler on the inlet pipe. 

2. Position the outlet pipe and clamps 
on the muffler. 

3. Align the exhaust system and 
tighten the clamps and support 
clamp bracket attaching nuts to the 
specification in Part 26-01. 

4. Check the exhaust system for leaks. 


OUTLET PIPE 


Removal 

1. Remove the outlet pipe clamp at the 
muffler (Figs. 3 or 4). Remove the 
outlet pipe support bracket clamps 
(if so equipped). Separate the outlet 
pipe from the muffler. 

2. Replace any badly damaged or worn 
parts. 

Installation 

1. Position the muffler clamp оп the 
new outlet pipe, then slide the pipe 
on the muffler. Install, but do not 
tighten, the support clamps (if so 
equipped). 

2. Align the exhaust system and 
tighten the outlet pipe clamp and 
support bracket clamp attaching 
nuts to the specifications in Part 26- 
01 (if so equipped). 

3. Check the exhaust system for leaks. 


EXHAUST SYSTEM—500-900 
SERIES TRUCKS 


Typical V-8 single exhaust systems 
are shown in Figs. 5 thru 8. 


INLET PIPE 


Removal 
On some trucks the production 

muffler and inlet pipe (or inlet pipe 
extension) is a one-piece assembly. In 
service, however, both parts are 
replaced individually. If the inlet pipe 
being replaced still has the welded-on 
muffler, replace both components. 

1. Remove or slide forward the inlet 
pipe (or extension pipe) to muffler 
clamp (if so equipped). 

2. Separate the inlet pipe and muffler. 
On some models it may be necessary 
to loosen the muffler and outlet pipe 
clamps and slide the muffler 
rearward to gain removal clearance. 


3. Remove the support bracket 


clamp(s) securing the inlet pipe to 
the frame (if so equipped). 


4. Remove the inlet-to-inlet pipe 
extension clamp (if so equipped). 
Remove the attaching nuts securing 
the inlet pipe to the exhaust 
manifolds. 

5. Remove the inlet pipe from the 
vehicle. 

6. Remove the inlet pipe flange gaskets 
and clean the exhaust manifold 
flanges. 

Installation 

1. Position a new service inlet pipe and 
new gaskets on the exhaust 
manifolds and into the muffler. If 
equipped with an inlet pipe 
extension, position it between the 
inlet pipe and muffler. 

2. Install the inlet pipe to manifold 
attaching nuts and tighten 
alternately and evenly to the torque 
shown in the specifications in Part 
26-01. 

3. Install the inlet pipe to muffler 
clamp and support bracket clamp(s) 
(if so equipped). 

4. Adjust the exhaust system and 
torque all clamp and bracket 
attaching nuts to specifications. 

5. Check the exhaust system for leaks. 


MUFFLER 


Removal 

1. Removeor slide the muffler to outlet 
pipe clamp rearward (Figs. 5 thru 8). 

2. Loosen the other outlet pipe clamps. 

3. Separate the muffler from the outlet 
pipe. 

4. Remove the inlet pipe to muffler 
clamp and separate the muffler from 
the pipe. For initial replacement on 
the truck with a one-piece muffler 
inlet pipe cut the inlet flange of the 
muffler with a hacksaw and remove 
the muffler. Make the cut as close to 
the muffler as possible. 

Installation 

1. Install the retaining clamp(s) on the 
inlet pipe. Position a new service 
muffler on the inlet pipe. 

2. Position the outlet pipe and clamp 
on the muffler. 

3. Adjust the exhaust system and 
tighten the clamps and support 
clamp bracket attaching nuts to the 
specifications in Part 26-01. 


OUTLET PIPE 


Removal 

1. Remove or loosen and slide the 
outlet pipe clamp rearward at the 
muffler (Figs. 5 thru 8). Remove the 
outlet pipe support bracket clamps 
(if so equipped). Separate the outlet 
pipe from the muffler. 
If the truck is equipped with a 

muffler outlet pipe extension, loosen the 
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retaining clamp(s) and remove it from 

the outlet pipe. 

2. Replace any damaged parts. 

Installation 

l. Position the muffler clamp on the 
outlet pipe, then slide the pipe onto 
the muffler. Install, but do not 
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PART- 26-23 V-8 Dual Exhaust System 


INLET PIPE 
Installation 


Removal 


MUFFLER 


Installation 


MUFFLER (Cont.) 


DUTLET РІРЕ 


Installation 


Removal ... 


Removal ... 


SPECIFICATIONS 


REMOVAL AND INSTALLATION 


Brackets, clamps and insulators 
should be replaced if they are damaged 
or badly corroded. Do not attempt to 
repair these parts. 


EXHAUST 5Ү5ТЕ/М5--600-1000 
SERIES TRUCKS 


Typical V-8 dual exhaust systems 
are shown in Figs. 1 thru 6. 


The following procedures apply to 
the right or left installation for the dual 
exhaust system, unless otherwise noted. 


INLET PIPE 


Removal 

1. Remove the clamp securing the inlet 
pipe to the muffler. 

2. Remove the attaching nuts securing 
the inlet pipe to the exhaust 
manifold. 

3. Separate the inlet pipe from the 
exhaust manifold and the muffler. 

4. Remove the flange gasket and clean 
the exhaust manifold flange(s). 


Installation 

1. Position the inlet pipe in the muffler. 
Loosely install the retaining clamp. 

2. Place a new gasket on the exhaust 
manifold flange and position the 
inlet pipe to the exhaust manifold. 
Loosely install the attaching nuts. 

3. Adjust the system. Torque all 
attaching nuts and bolts to 
specifications in Part 26-01. 

4. Check the system for leaks. 


MUFFLER 


Removal 

1. Remove the retaining clamp 
securing the muffler to the outlet 
pipe and separate the outlet pipe 
from the muffler (Figs. 1 thru 6). 

2. Remove the clamp securing the 
muffler to the inlet pipe. 

3. Loosen the muffler support bracket 
clamps. 

4. Separate the muffler from the inlet 
pipe and remove it from the vehicle. 

Installation 

l. Slide the muffler through the 


COMPONENT INDEX COMPONENT INDEX 
23-01 
23-01 
23-01 


retaining clamps and position it on 
the inlet pipe. Loosely install the 
retaining clamp. 

2. Position the outlet pipe to the 
muffler and loosely install the 
retaining clamp. 

3. Adjust the system and torque the 
attaching nuts and bolts to the 
specifications in Part 26-01. 

4. Check the system for leaks. 


OUTLET PIPE 


Removal 

l. Remove the clamp securing the 
outlet pipe to the muffler (Figs. 1 
thru 6). 

2. Remove the outlet pipe. 

Installation 

l. Position the outlet pipe to the 
muffler and loosely install the 
retaining clamp(s). 

2. Adjust the position of the outlet pipe 
and torque the attaching nuts to the 
specifications in Part 26-01. 

3. Check the system for leaks. 


SPRING- 54291 


FRAME ASSEMBLY 
5005 (REF) 


BRACKET - 54204 


HANGER - 5A290 


OUTLET PIPE 
5255 


CLAMP - м „= 


CLAMP ASSEMBLY 


5252 


MUFFLER- RH- 5230 


GASKET-945 — ⁄ bs MUFFLER- LH- 5230 
/ ENGINE MANIFOI D 


VIEW IN CIRCLE А 


U1063-B 


FIG. 1 1-600, 700, 750, LN-600, 700 and 750 Dual Exhaust System 


W4LSAS LSNVHX4 1УПА 8-A 20-62-92 


Сс0-Е0-96 


FRAME - 5005 


BOLT- 58635 
NUT-34987 - 52 
BOLT - 56323- 54 
Сер 33770-54 
ANGERS BRACKET- 5A204 4 
54290 BRAKE- 54204 


FRAME - 5005 


NUT - 34987-52 
WASHER - 373231 - 52 
BOL T- 58635- 52 


U- BOLT - 54239 


BOL T- 359838 - 52 


HANGER- 54290 


CLAMP - 54215 
CLAMP - 5270 


MUFFLER ASSEMBLY OUTLET PIPE 
5230. R 
УУД SPRING- 5A291 
WASHER- 382118- 52 
“| Š 
NUT - 34987 - 52 
STUD- 378921- $2 4, M 7 
GASKET-9451 =- Dt MUFFLER ASSEMBLY - 5230- LH 
5» EXHAUST MANIFOL D 
ж, 
FLAT WASHER - | ^ 
373230- 52 — ША 
73 5 S ig =) 
NUT - 34988 - 54 
VIEW IN CIRCLE A 
01155-А 


FIG. 2 С-600 Through 900 and CT-800 and 900 Dual Exhaust Systems 
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FIG. 5 L-, LT-800 and LN-, LNT-800 Dual Exhaust System 
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26-30-01 


FORD У-8 DIESEL EXHAUST SYSTEMS 


26-30-01 


PART 26-30 FORD V-8 Diesel Exhaust Systems 


Applies to All Models 


COMPONENT INDEX М COMPONENT INDEX 


INLET PIPE 
Installation 


Removal 


MUFFLER AND OUTLET PIPE 


Installation 


REMOVAL AND INSTALLATION 


Brackets, clamps and insulators 
should be replaced if they are damaged 
or badly corroded. Do not attempt to 
repair these parts. 


INLET PIPE 


C-, L-AND LN-6000-8000 CAB 
MODELS AND LT-, LTS-, LNT-8000 


The exhaust systems for the Ford V- 
8 diesel engines are shown in Figs. 1 thru 
ТК 


Removal 
1. Loosen the hanger straps on the 
muffler. 


2. Remove the inlet pipe extension to 
muffler clamp, separate the 
extension from the muffler, and slide 
the muffler rearward. 

3. Remove the exhaust manifold to 
inlet pipe nuts and bolts and remove 
the inlet pipe assembly from the 
vehicle. 

4. Remove the right and left inlet pipe 
to extension clamps. Separate the 
pipes from the adapter. 

5. Clean the exhaust manifold flanges. 

Installation 

l. Position the right and left inlet pipes 
in the extension. Loosely install the 
retaining clamps. 

2. Position the inlet pipe assembly on 
the exhaust manifold flanges and 
into the muffler. Loosely install the 
pipe to manifolds nuts and bolts and 
muffler clamp. 

3. Align the exhaust system and 
tighten all attaching nuts to the 
specifications in Part 26-01. 

4. Check the system for leaks. 


L-AND B-6000-7000 COWL MODELS 


Removal 

1. Remove the bolts and nuts securing 
the inlet pipes to the exhaust 
manifolds. 

2. Remove the clamp securing the inlet 
pipe extension to the muffler and 


separate the extension from the 
muffler. 


3. Loosen the muffler hanger straps 


and outlet pipe clamps as necessary 
to provide lowering clearance to 
disengage the inlet pipes from the 
exhaust manifolds. 


4. Remove the clamps and separate the 


right and left inlet pipes from the 
extension. 

5. Clean the exhaust manifold flanges. 

Installation 

1. Position the left and right inlet pipes 
in the inlet pipe extension and 
loosely install the retaining clamps. 

2. Position the extension in the muffler 
and the inlet pipes in the exhaust 
manifolds. Loosely install the 
attaching nuts, bolts and clamps, 

3. Adjust the exhaust system and 
torque all the nuts to the 
specifications in Part 26-01. 

4. Check the exhaust system for leaks. 


MUFFLER AND OUTLET PIPE 


C-, L-AND LN 6000-8000 CAB 
MODELS AND LT-, LTS-, LNT-8000 


Removal 

1. Loosen the muffler hanger strap 
retaining nuts (Figs. 1 and 2). 

2. Remove the muffler to inlet pipe 
extension clamp and separate the 
muffler from the extension. 

3. Remove the hanger strap attaching 
nuts and remove the muffler. 

4. Remove the outlet pipe to muffler 
clamp and separate the pipe. 

Installation 

1. Position the outlet pipe in the 
muffler and loosely install the 
clamp. 

2. Position the muffler on the inlet pipe 
extension, place the muffler hanger 
straps in position and loosely install 
the attaching nuts. 

3. Loosely install the muffler to inlet 
pipe adapter clamp. 


4. Adjust the exhaust system and 
tighten all nuts to the specifications 
in Part 26-01. 

5. Check the system for leaks. 


L AND В-6000-7000 COWL MODELS 


Removal 

1. Perform steps 1 through 3 for inlet 
pipe removal. 

2. Remove the clamp securing the 
outlet pipe to the muffler and 
separate the pipe from the muffler 
(Figs. 5 and 6). 

3. Remove the muffler hanger strap 
nuts and lower the muffler. 

4. Remove the outlet pipe extension 
support bracket clamp(s) and 
separate the outlet pipe extension 
from the rear outlet pipe (Figs. 5 and 
6). 

5. Remove the rear outlet pipe support 
bracket clamps. On L-6000-7000 
174 inch wheelbase models, remove 
the outlet pipe to rear outlet pipe 
clamp. Separate the rear outlet pipe 
from the outlet pipe. 

6. Remove the outlet pipe support 
bracket clamp(s). 

7. Remove the heat shield from outlet 
pipe. 

Installation 

1. Position the muffler on the outlet 
pipe and install the muffler hanger 
straps. 

2. Loosely install the muffler to the 
outlet pipe clamp. 

3. Position the inlet pipe assembly in 
the muffler and to the exhaust 
manifold. Loosely install the 
attaching nuts, bolts and clamp. 

4. Progressively place the outlet pipe, 
Tear outlet pipe and outlet pipe 
extension in position, loosely 
installing the retaining clamps as the 
parts are installed. 

5. Align the pipes and torque the 


clamp nuts to the specifications in 
Part 26-01. 
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FIG. 1 Exhaust System—C-6000-8000 Ford V-8 Diesel 


6. Install the heat shield on the outlet 
pipe under the air tank. Position the 
shield as shown in Fig. 5. 

7. Check the system for leaks. 
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CUMMINS DIESEL EXHAUST SYSTEMS 


26-31-01 


PART 26-31 Cummins Diesel Exhaust Systems 


[—] 
[—] 
COMPONENT INDEX Ed 
Applies to Models as Indicated z 
INLET PIPE 
Removal and Installation 31-01 | 31-01 | 31-01 | 31-01 | 31-01 | 31-01 | 31-01 
MUFFLER 
Removal and Installation 31-02 | 31-02 | 31-02 | 31-02 | 31-02 | 31-02 | 31-02 
OUTLET PIPE 
Removal and Installation 31-02 | 31-02 | 31-02 | 31-02 | 31-02 | 31-02 | 31-02 
SPECIFICATIONS 01-02 | 01-02 | 01-02 | 01-02 | 01-02 | 01-02 | 01-02 
REMOVAL AND INSTALLATION 
Brackets, clamps and insulators MUFFLER INLET REAR PIPE AND 2. Remove the exhaust manifold to 
should be replaced if they are damaged FLEX CONNECTOR inlet pipe bolts and nuts. 
or badly corroded. Do not attempt to 3. Remove the inlet pipe bracket 


repair these parts. 


EXHAUST SYSTEM L, LT AND 
LNT-8000-9000 AND LN-9000 
TRUCKS 


MUFFLER INLET FRONT PIPE 


Removal 


1. 


Loosen the retaining clamps 
securing the front and rear inlet 
pipes to the flex connector (Figs. 1 
thru 5). 

Remove the front inlet pipe to 
manifold attaching nuts. Slide the 
flex connector rearward and 
disconnect it from the front inlet 
pipe. Remove the inlet pipe and 
gasket from the exhaust manifold. 
Clean the gasket mounting surface 
on the exhaust manifold and inlet 


pipe. 


Installation 


1. 


3: 


Position a new gasket and the inlet 
pipe on the exhaust manifold. Install 
and tighten the inlet pipe attaching 
nuts. 

Place the front retaining clamp on 
the flex connector and slide the 
connector forward onto the front 
inlet pipe. Properly position the 
connector and front clamp; then, 
tighten the front and rear clamps to 
the specifications in Part 26-01. 
Check the exhaust system for leaks. 


Removal 


1; 


Loosen the flex connector retaining 
clamps and slide the flex connector 
rearward (Figs. 2 thru 5). 

Loosen the rear inlet pipe clamp at 
the muffler and remove the inlet 
pipe and flex connector. Separate 
the connector and inlet pipe. 


Installation 


1: 


3: 


Connect the rear inlet pipe to the 
flex connector, and position the rear 
inlet pipe to muffler clamp on the 
inlet pipe. Insert the flex connector 
through the inlet pipe support 
bracket clamp. Place the connector 
to front inlet pipe clamp on the 
connector. 

Connect the rear inlet pipe and flex 
connector assembly to the muffler 
and inlet front pipe. Properly 
position the inlet rear pipe, flex 
connector and the retaining clamps. 
Tighten the retaining clamps to 
specifications (Part 26-01). 

Check the exhaust system for leaks. 


EXHAUST SYSTEM—W-AND WT- 
SERIES TRUCKS 


Typical exhaust systems used on the 


W-Series truck are shown in Fig. 6. 


INLET PIPE—CUMMINS NH ENGINES 


Removal 


1. 


Loosen the inlet pipe to inlet pipe 
extension clamp (Fig. 6). 


4. 


clamp. 
Remove the inlet pipe and clean the 
gasket surfaces. 


Installation 


l. 


Using a new gasket place the new 
inlet pipe in position and install the 
exhaust manifold to inlet pipe bolts 
and nuts. 

Install the inlet pipe bracket clamp. 
Tighten the inlet pipe to inlet pipe 
extension clamp to specifications. 


INLET PIPE—CUMMINS NTC ENGINE 
Removal 


l 


3: 


4. 


Remove the inlet pipe to engine and 
inlet pipe to inlet pipe extension 
clamps. 

Remove the support bracket clamps 
on the inlet pipe and inlet pipe 
extension. 

Separate and remove the inlet pipe 
from the inlet pipe extension. 
Clean inlet pipe mounting flange of 
the exhaust manifold. 


Installation 


l. 


Place the new inlet pipe in position 
and loosely install the retaining 
clamps at both ends. 

Install the support bracket clamps 
on the inlet pipe and inlet pipe 
extension. 

Properly position the inlet pipe and 
support brackets and tighten all 
clamps and nuts to specifications 
(Part 26-01). 
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CUMMINS DIESEL EXHAUST SYSTEMS 


26-31-02 
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4. Check the exhaust system for leaks. 
INLET PIPE EXTENSIONS 


Removal 


l. Loosen the inlet pipe extension to 
muffler clamp (Fig. 6). 

2. Loosen the inlet pipe or inlet pipe 
adaptor to inlet pipe extension 
clamp and slide it onto the inlet pipe 
or inlet pipe adaptor. 

3. Disconnect the inlet pipe extension 
support bracket from the inlet pipe 
extension clamp. 

4. Remove the inlet pipe extensions 
from the vehicle. 

5. Remove the clamp retaining the flex 
tube to the inlet pipe extension and 
separate the two inlet pipe 
extensions. 


Installation 

1. Extend the flex pipe to 15 1/2 
inches. Position the flex pipe to the 
inlet pipe extension and install the 
clamp (Fig. 6). 


2. Position the inlet pipe extensions to 
the inlet pipe and muffler. 

3. Position the inlet pipe to inlet pipe 
extension and inlet pipe extension to 
muffler clamps. 

4. Connect the inlet pipe extension 
support bracket to the clamp 
retaining the two inlet pipe 
extensions together. 

5. Tighten all clamps to specifications 
(Part 26-01). 


MUFFLER 


Removal 

1. Remove the two muffler retaining 
clamps (Fig. 6). 

2. Remove the muffler and outlet pipe 
from the inlet pipe extension. 

3. Remove the outlet pipe from the 


muffler. 

Installation 

1. Place the outlet pipe оп the new 
muffler. 


2. Place the outlet pipe and muffler 
assembly on the inlet pipe extension 


and loosely install the two muffler 
retaining clamps. 

3. Position the outlet of the pipe 
towards the right hand curb. 

4. Tighten the muffler clamps to 
specification (Part 26-01). 

5. Check the exhaust system for leaks. 


MUFFLER OUTLET PIPE 


Removal 
1. Remove the muffler to outlet pipe 
clamp. 


2. Remove the outlet pipe and rain cap. 

Installation 

1. Place a new outlet pipe in position. 
The pipe outlet should be towards 
the right hand curb. 

2. Install and tighten the muffler to 
outlet pipe clamp to specifications 
(Part 26-01). 

3. Install the rain cap as shown in Fig. 
6. 

4. Check the exhaust system for leaks. 
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PART 26-32 Detroit Diesel Exhaust Systems 


Applies To LN, LT 8000, LNT 8000-9000, LN 9000 and W, WT 9000 


= 


COMPONENT INDEX 


INLET PIPE 
LN and LT 8000 Series 
Removal and Installation 
LNT 8000-9000 and LN 9000 
Removal and Installation 
W- and WT-Series 
Removal and Installation 


INLET PIPE EXTENSIONS 
Removal and Installation 


MUFFLER 
LN and LT 8000 Series 
Removal and Installation 
LNT 8000-9000 and LN 9000 
Removal and Installation 
W- and WT-Series 
Removal and Installation 
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Removal and Installation ......... 32-02 
ЕУ 32-02 W- and WT-Series 
Removal and Installation ......... 32-02 
5-71 32-02 OUTLET PIPE FLEX CONNECTOR AND 
EXTENSION 
Removal and Installation ............. 


REMOVAL AND INSTALLATION 


Brackets, clamps and insulators 
should be replaced if they are damaged 
or badly corroded. Do not attempt to 
repair these parts. 

Typical exhaust systems are shown 
in Figs. 1 thru 6. 

The following procedures apply to 
the right or left installation for the dual 
exhaust system, unless otherwise noted. 


INLET PIPE LN-AND LT-8000- 
SERIES 


Removal 

1. Remove the clamp securing the inlet 
pipe to the muffler. 

2. Remove the attaching nuts securing 
the inlet pipe to the exhaust 
manifold. 

3. Separate the inlet pipe from the 
exhaust manifold and the muffler. 

4. Remove the mounting gasket and 
clean the exhaust manifold flange(s). 


Installation 

1. Position the inlet pipe in the muffler. 
Loosely install the retaining clamp. 

2. Place a new gasket on the exhaust 
manifold flange and position the 
inlet pipe to the exhaust manifold. 
Loosely install the attaching nuts. 

3. Adjust the system. Torque all 


attaching nuts and bolts to 
specifications in Part 26-01. 
4. Check the system for leaks. 


LNT-8000-9000 AND LN-9000—<4-71 
ENGINE 


Removal 

l. Loosen the retaining clamps 
securing the front and rear inlet 
pipes to the flex connector. 

2. Remove the front inlet pipe to 
manifold clamp. Slide the flex 
connector rearward and disconnect 
it from the front inlet pipe. Remove 
the inlet pipe from the exhaust 
manifold. Remove the U-bolt and 
bracket from the inlet pipe. 

3. Clean the mounting surface on the 
exhaust manifold and inlet pipe. 

Installation 

1. Position the bracket on the inlet 
pipe. Tighten the U-bolt nuts so that 
they are snug, but not tight. 

2. Position the inlet pipe on the exhaust 
manifold and loosely install the 
retaining clamp. Slide the flex 
connector forward and engage with 
the inlet pipe. 

3. Properly position the inlet pipe, 
bracket and flex connector, then 
tighten the clamps and nuts to 


SPECIFICATIONS 


specifications (Part 26-01). 
4. Check the exhaust system for leaks. 


W-AND WT-SERIES—6-71 ENGINE 


Removal 

1. Remove the inlet pipe to engine and 
inlet pipe to inlet pipe extension 
clamps. 

2. Remove the support bracket clamps 
on the inlet pipe and inlet pipe 
extension. 

3. Separate and remove the inlet pipe 
from the inlet pipe extension. 

4. Clean inlet pipe mounting flange of 
the exhaust manifold. 

Installation 

1. Place the new inlet pipe in position 
and loosely install the retaining 
clamps at both ends. 

2. Install the support bracket clamps 
on the inlet pipe and inlet pipe 
extension. 

3. Properly position the inlet pipe and 
support brackets and tighten all 
clamps and nuts to specifications 
(Part 26-01). 

4. Check the exhaust system for leaks. 


W-AND WT-SERIES—8-71 ENGINE 


Removal 
1. Remove the inlet pipe(s) to inlet pipe 
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adapter clamp(s) and inlet pipe(s) to 
engine clamp(s). 

2. Remove the inlet pipe(s). 

3. Clean the exhaust manifold 
flange(s). 

Installation 

l. Place the new inlet pipe(s) in 
position and install the exhaust 
manifold to inlet pipe retaining 
clamp(s). 

2. Position the inlet pipe to inlet pipe 
adapter clamp. 

3. Tighten all clamps to specifications 
(Part 26-01). 

4. Check the exhaust system for leaks. 


MUFFLER INLET REAR PIPE AND 
FLEX CONNECTION 


LNT-8000-9000 AND LN-9000—6-71 
ENGINE 


Removal 

1. Loosen the flex connector retaining 
clamps and slide the flex connector 
forward. 

2. Loosen the rear inlet pipe clamp at 
the muffler and remove the inlet 
pipe. Remove the flex connector by 
sliding it rearward. 

Installation 

1. Slide the flex connector on the front 
inlet pipe. Position the rear inlet pipe 
on the muffler and engage with the 
flex connector by sliding the 
connector rearward. 

2. Properly position the inlet rear pipe 
and flex connector and install the 
three retaining clamps. Tighten the 
clamps to specifications (Part 26- 
01). 

3. Check the exhaust system for leaks. 


INLET PIPE EXTENSIONS 


W-AND WT-SERIES 


Removal 

l. Loosen the inlet pipe extension to 
muffler clamp. 

2. Loosen the inlet pipe to inlet pipe 
extension clamp and slide it onto the 
inlet pipe. 

3. Remove the inlet pipe extensions 
from the vehicle. 

Installation 

1. Extend the flex pipe. Position the 
flex pipe to the inlet pipe extension 
and install the clamp. 

2. Position the inlet pipe extensions to 
the inlet pipe and muffler. | 

3. Position the inlet pipe to inlet pipe 
extension and inlet pipe extension to 
muffler clamps. 

4. Tighten all clamps to specifications 
(Part 26-01). 


DETROIT DIESEL EXHAUST SYSTEMS 


MUFFLER 


LN-AND LT-8000 SERIES 


Removal 

l. Remove the retaining clamp 
securing the muffler to the outlet 
pipe and separate the outlet pipe 
from the muffler. 

2. Remove the clamp securing the 
muffler to the inlet pipe. 

3. Loosen the muffler support bracket 
clamps. 

4. Separate the muffler from the inlet 
pipe and remove it from the vehicle. 

Installation 

l. Slide the muffler through the 
retaining clamps and position it on 
the inlet pipe. Loosely install the 
retaining clamp. 

2. Position the outlet pipe to the 
muffler and loosely install the 
retaining clamp. 

3. Align the system and torque the 
attaching nuts and bolts to the 
specifications in Part 26-01. 

4. Check the system for leaks. 


LNT-8000-9000 AND LN-9000—4-71 
ENGINE 


Removal 

1. Loosen the muffler inlet and outlet 
pipe clamps at the muffler flanges. 
Slide the clamps forward onto the 
muffler inlet and outlet pipes. 

2. Loosen the attaching bolts securing 
the muffler support brackets to the 
muffler. 

3. Slide the muffler rearward to 
remove it from the muffler inlet and 
outlet pipes and the muffler support 
bracket. 

Installation 

1. Slide the new muffler through the 
muffler support brackets and 
position the muffler inlet and outlet 
flanges within the inlet and outlet 
pipe. 

2. Tighten the muffler support bracket 
attaching nuts to specifications (Part 
26-01). Properly position the inlet 
and outlet pipe retaining clamps. 
Tighten the clamps to specifications. 

3. Check the exhaust system for leaks. 


W-AND WT-SERIES 


Removal 
1. Remove the two muffler retaining 
clamps. 


2. Remove the muffler and outlet pipe 
from the inlet pipe extension. 
3. Remove the outlet pipe from the 


muffler. 

Installation 

1. Place the outlet pipe on the new 
muffler. 
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2. Place the outlet pipe and muffler 
assembly on the inlet pipe extension 
and loosely install the two muffler 
retaining clamps. 

3. Tighten the muffler clamps to 
specification (Part 26-01). 

4. Check the exhaust system for leaks. 


OUTLET PIPE 


LN-AND LT-8000 SERIES 


Removal 

l. Remove the clamp securing the 
outlet pipe to the muffler. 

2. Remove the outlet pipe. 

Installation 

l. Position the outlet pipe to the 
muffler and loosely install the 
retaining clamp(s). 

2. Align the position of the outlet pipe 
and torque the attaching nuts to the 
specifications in Part 26-01. 

3. Check the system for leaks. 


LNT-8000-9000 AND LN-9000—4-71 
ENGINE 


Removal 

1. Loosen the outlet pipe retaining 
clamp at the muffler. Loosen the flex 
connector clamps. Remove the 
outlet pipe support bracket clamps. 

2. Disconnect the flex connector from 
the outlet pipe and remove the outlet 
pipe from the muffler. 

Installation 

1. Position the flex connector lower 
clamp and the muffler clamp on the 
new outlet pipe. 

2. Position the outlet pipe on the 
muffler outlet flange, and connect 
the outlet pipe to the flex connector. 
Loosely install the outlet pipe 
support bracket clamp. 

3. Properly position the outlet pipe, 
and tighten the flex connector and 
outlet pipe clamps to specifications 
(Part 26-01). 

4. Check the exhaust system for leaks. 


W-AND WT-SERIES 


Removal 

l. Remove the muffler to outlet pipe 
clamp. 

2. Remove the outlet pipe. 

Installation 

1. Place a new outlet pipe in position. 

2. Install and tighten the muffler to 
outlet pipe clamp to specifications 
(Part 26-01). 

3. Check the exhaust system for leaks. 
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OUTLET PIPE FLEX CONNECTOR 


2. Remove the outlet pipe extensions 


AND EXTENSION 


LNT-8000-9000 AND LN-9000 


Removal 


1. 


Loosen the flex connector lower 
clamp at the outlet pipe and slide the 
clamp onto the outlet pipe. Remove 
the outlet pipe extension retaining 
clamps. 


and the connector as a unit and 
disconnect them. 


Installation 


Install the connector on the outlet 
pipe extension. Install the outlet 
pipe extension and flex connector on 
the outlet pipe. Loosely install the 
extension pipe clamps, and the flex 
connector lower clamp in their 
proper position. 


Properly position the connector on 
the outlet pipe and tighten the flex 
connector lower clamp to 
specifications (Part 26-01). Position 
the outlet pipe extension in the flex 
connector and tighten the lower and 
upper retaining clamps to 
specifications. 

Check the exhaust system for leaks. 
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PART 27-02 General Cooling System Service 


Applies To All Models 


COMPONENT INDEX COMPONENT INDEX 


COOLING SYSTEM 
Description and Operation 


Draining and Filling 


CORROSION RESISTOR 
Removal and Installation 


WATER FILTER AND CONDITIONER 


Maintenance 


DESCRIPTION AND OPERATION 


COOLING SYSTEM 


Correct coolant level is essential for 
maximum circulation and adequate 
cooling. In addition, for the cooling 
system to perform its function, it must 
receive proper care. This includes 
keeping the radiator fins clean and a 
periodic inspection of the cooling system 
for leakage. 

Use care when removing the 
radiator cap to avoid injury from 
escaping steam or hot water. 

Do not remove the radiator cap on 
vehicles equipped with a coolant 
recovery system. Add coolant to the 
plastic bottle only. Maintain level at the 
specified cold or hot fill mark. 

When cooling system is drained, fill 
radiator with coolant, vent the system 
by disconnecting heater upper hose and 
add fluid to specified mark on plastic 
bottle. 


In production, the cooling system is 
filled with a 45-55 (50-50 for Canada 
and export) solution of Ford Permanent 
Anti-freeze and water which prevents 
corrosion, keeps the cooling system 
clean, provides anti-freeze protection to 
-20 (-35 for Canada and export) degrees 
F in winter and provides for higher 
summer operation temperatures. 

For the most effective cooling 
system operation, this mixture strength 
should be maintained all year round and 
in all climates. 

All coolant added should be the 
specified mixture of Ford permanent 
anti-freeze and water. If Ford 
Permanent Anti-freeze is not available, 
another reputable permanent anti-freeze 
may be used and diluted with an equal 
quantity of water. 

Ordinary tap water may be used in 
an emergency except in areas where the 
water is known to be exceptionally hard 


02-03 
02-03 


or to have a high alkali content. The 
cooling system should be drained and 
flushed and the proper mixture of 
antifreeze added as soon as possible. 

To avoid possible overheating in 
very hot weather, do not use mixtures 
with more than 50 percent anti-freeze 
except in areas where anti-freeze 
protection below -35 degrees F is 
required. In this case, refer to the 
coolant mixture chart on the Ford 
permanent anti-freeze container. 

On diesel engines using water only 
in the cooling system, add a can of 
Radiator Rust Inhibitor whenever the 
system is completely refilled. 

Do not add any radiator sealers 
containing water soluble oil to the 
cooling system as it will make the 
corrosion resistor inoperative. 

A standard ethylene gycol 
hydrometer can be used to check the 
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protection level of (һе long-life coolant. 

Do not backflush cooling systems 
that have а water shut-off valve іп the 
heater system, or damage to the valve 
can result. 

To prevent damage to the cooling 
system during periods of below freezing 
ambient temperature, when water or 
anti-freeze is added to the supply tank, 
always operate the engine at fast idle for 
30 minutes before letting the truck stand 
with the engine off for prolonged 
periods. This will allow a uniform 
mixture throughout the cooling system 
and prevent damage by freezing, when 
sufficient anti-freeze is used. 

If the fan drive belt(s) are noisy, 
check the tension of the belt(s) to make 
certain it is within specifications. Also, 
check for misaligned pulleys. If the drive 
belt(s) are worn or frayed, replace, 
following the procedure in Part 27-04. 


DRAINING AND FILLING THE 
COOLING SYSTEM 


100-900 SERIES TRUCKS 


To prevent loss of anti-freeze when 
draining the radiator, attach a hose on 
the radiator drain cock and drain the 
coolant from the radiator into a clean 
container. 

To drain the radiator, open the drain 
cock located at the bottom of the 
radiator and remove the radiator or 
supply tank cap. The cylinder block of 
the V-8 engine is drained by removing 
the drain plugs located on both sides of 
the block. The 6-cylinder engines have 
one drain plug located at the left rear of 
the cylinder block. 

To fill the cooling system, install the 
cylinder block drain plug(s) and close 
the radiator drain cock. On 100-750 
Series trucks, disconnect the heater 
outlet hose at the water pump to bleed 
or release trapped air in the system. 
When the coolant begins to escape, 
connect the heater outlet hose. 

On C-800-900 Series trucks with 
super duty engines, open the air vent 
valve located at the front of the intake 
manifold to bleed the system. When 
coolant begins to escape at the opening, 
close the valve finger-tight. Do not 
overtighten, as the air vent valve is 
designed to be closed finger-tight only. 

C-Series trucks equipped with Ford 
Diesels have an auxiliary air bleed 
connecting the supply tank to the top of 
the radiator tank. L-Series trucks have 
an automatic air bleed. 

On downflow radiators, operate the 
engine and add more coolant, if 
necessary, to fill the radiator to the 
proper level. On trucks without a supply 
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tank, fill the radiator one inch above the 
baffles (or core). On trucks equipped 
with a supply tank, fill the supply tank 
2/3 full. 

On L-Series gasoline and Ford V-8 
Diesel engines, with crossflow radiators, 
fill until the coolant is 1 inch from the 
top of the tank with engine cold. 
(Caution—Do not operate engine if 
coolant level is below sightglass.) (Refer 
to Fig. 1). 

On L-Series—Cummins and Detroit 
Diesel engines, fill until the coolant is 
visible through the upper sightglass with 
engine cold. (Caution—Do not operate 
engine if coolant level is below the lower 
sightglass.) (Refer to Fig. 2). 

After the initial fill, the coolant level 
will drop approximately 1 quart after 
the engine has been operated about 20 
minutes at 2000 rpm. This is due to the 
displacement of entrapped air. Refill 
radiator as required. 


CUMMINS NH-SERIES ENGINE 


To prevent loss of anti-freeze when 
draining the radiator, attach a hose to 
the radiator drain cock and drain the 
coolant from the radiator into a clean 
container. 

To drain the radiator, open the drain 
cock located at the bottom of the 
radiator. The cylinder block is drained 
by opening one drain plug located at the 
right rear of the block. Also, drain the 
oil cooler and heat exchanger (if so 
equipped). 

To fill the cooling system, close the 
drain cocks, venting is automatic. 

Operate the engine and add more 
coolant, if necessary, to fill the radiator 
to the proper level. On trucks without a 
supply tank, fill the radiator one inch 
above the baffle on downflow radiators. 
On crossflow radiators, fill to the sight 
glass. On trucks equipped with a supply 
tank, fill the supply tank 2/3 full. After 
the initial fill, the coolant level will drop 
approximately 1 quart when the engine 
has been operated about 20 minutes at 
2000 rpm. This is due to the 
displacement of entrapped air. 


DETROIT DIESEL ENGINES 


To drain the radiator, open the drain 
petcock at the bottom of the radiator 
and drain the coolant into a container to 
prevent loss of anti-freeze. The radiator 
will drain faster if the filler cap is 
removed. 

To drain the cylinder block, open 
the two drain petcocks on each side of 
the engine block and on the bottom of 
the oil cooler. 

To fill the cooling system, close the 
drain petcocks and pour the coolant into 
the radiator. Operate the engine until 
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Q 1040-A 
FIG. 1 Sightglass—L- 
Series—Gasoline and Ford 
V-8 Diesel Engines with 
Crossflow Radiator 
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FIG. 2 Sightglass—L- 
Series Cummins and 
Detroit Diesel Engines 


operating temperature is obtained and 
check the coolant level. 


FORD V-8 DIESEL ENGINES 


To drain the radiator, open the drain 
petcock at the bottom of the radiator 
and drain the coolant into a container to 
prevent loss of anti-freeze. The radiator 
will drain faster if the filler cap is 
removed. 

To drain the cylinder block, open 
the drain cocks at the thermostat 
housing and oil cooler, and remove the 
drain plugs from the rear of the cylinder 
block (one on each side). 

To fill the cooling system, install the 
cylinder block plugs and close the drain 
cocks at the radiator, thermostat 
housing and oil cooler. Pour the coolant 
into the radiator. Operate the engine 
until operating temperature is reached 
and check the coolant level. 
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CORROSION RESISTOR 


CUMMINS DIESEL ENGINES 


Removal and Installation 


Check the coolant chromate 


concentration as described under Check 
Engine Coolant in the Cummins Engine 
Operation and Maintenance Manual. 


1. 


То change the filter element: 

Close the shut-off valves on the inlet 
and drain lines of the Filter 
assembly. Unscrew the drain plug at 
the bottom of the housing (Fig. 3). 
Remove the cover retaining bolts. 
Remove the cover (with hose 
attached) and gasket. Discard the 
gasket. Remove the upper plate, 
element, lower plate and the spring 
from the housing. Discard the 
element. 

Polish the surface of the lower plate. 
If less than one-half of the upper and 
lower surfaces of the plate can be 
exposed by polishing, replace the 
plate. 

Install the spring and lower plate. 
Remove the transparent bag from 
the new resistor element, and install 
the element in the housing. 

Install the upper plate, gasket and 
cover. Install the drain plug, and 
open the shut-off valves in the 
corrosion resistor inlet and drain 
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FIG. 3 Corrosion Resistor 
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lines. Do not add any radiator 
sealers containing water soluble oil 
to the cooling system as it will make 
the corrosion resistor and lower 
plate inoperative. 


WATER FILTER AND 
CONDITIONER 


DETROIT DIESEL ENGINES 


For maintenance of the engine 
coolant and water filter, refer to the 
Detroit Diesel Engine Maintenance 
Manual. 
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DESCRIPTION AND OPERATION 


RADIATOR 


All radiators except 8-cylinder 
Bronco and L-Series trucks are of the 
tube and corrugatedfin-core type with 
the tubes arranged for vertical flow of 
the coolant. Two header tanks, one on 
the top and one on the bottom of the 
radiator provide uniform distribution of 
the coolant to the tubes. The radiator 
outlet port (lower header tank) is 
connected to the water pump inlet port. 
The radiator inlet port(s) (upper header 
tank) is connected to the coolant outlet 
elbow of the engine, thereby permitting 
coolant circulation through the radiator 
when the thermostat is open. 


The Bronco V-8 and L-Series 
radiator is of the cross-flow type, with 
the tubes and fins arranged for 
horizontal flow. The header tanks are 
therefore located at the sides of the 
radiator. 

An expansion tank is provided as a 
means of filling and checking the 
system. 


SUPPLY TANK 


C-Series trucks and 8-cylinder 
Bronco have a separate coolant supply 
or expansion tank, with the radiator cap 
on this tank. 

On all other trucks the radiator 


upper header tank serves as the supply 
and expansion tank. 


COOLANT RECOVERY SYSTEM 


Some F-100, F-250 6-cylinder 
models and Bronco units with 8- 
cylinder engines are equipped with a 
coolant recovery system. Do not remove 
the radiator cap on these vehicles— add 
coolant to the plastic bottle only. 
Maintain level at the specified cold or 
hot fill mark. 

When cooling system is drained, fill 
radiator with coolant according to the 
instructions in Part 27-02. 


TESTING 


PRESSURE TEST 


It is recommended that a cooling 
System pressure test gauge be used to 
properly test the system for: 

1. Blown or leaking cooling system 
sealing gaskets. 

2. Internal or external cooling leakage. 

3. Pressure cap malfunction. 

Some modification of existing 
pressure testers may be required in order 
to use this procedure. 

1. Shut the engine off. To prevent loss 
of coolant and to avoid the danger of 
being burned, place a cloth over the 
cap and rotate the cap slowly 
counterclockwise to first stop and 
allow pressure to escape completely. 
Then turn cap again slowly 
counterclockwise to remove. 

2. After the cooling system pressure 
has been released, remove the 
radiator cap, wet the rubber sealing 
surface and reinstall cap tightly on 
the radiator. 

3. Disconnect the electrical connector 
from the engine temperature 
sending unit and remove the 
temperature sending unit from the 
manifold. 

With the radiator cap installed, only 
a small amount of coolant will be lost 
when the sending unit is removed. 

4. Install an adaptor fitting (3/8 
N.P.T. male thread on one end, and 
a hose connection on the other end 
to accommodate the tester hose) 
tightly into the intake manifold or 


cylinder head in place of the sending 

unit. 

5. Remove the radiator overflow hose 
from the retainer clips. Make sure 
the hose is firmly installed on the 
radiator overflow tube and is in good 
condition. Insert the free end of the 
overflow hose into a container of 
water. 

6. Attach the pressure pump and gauge 
to the adapter fitting and pressurize 
the cooling system until bubbles are 
observed in the water container. 
Discontinue pumping when bubbles 
appear. 

When the bubbles cease, read the 
pressure gauge. The gauge reading is the 
pressure relief of the cap and should be 
within specifications. If the pressure 
reading exceeds the specified limit, 
replace the radiator cap. 

7. If bubbles continue and the pressure 
drops below 10 psi, the radiator cap 
is not holding pressure. Release 
pressure and wash cap in clean water 
to dislodge any foreign matter from 
the valves. Check the rubber sealing 
surface of the cap and also the cap 
sealing surface in the radiator neck. 
Inspect the cam lock flanges on both 
sides of the filler neck for maximum 
cap engagement. 


8. Recheck the cooling system as 


outlined in step 6. If the cap still 
does not hold pressure, the cap is 
damaged and must be replaced. 
Recheck system after a new cap is 
installed to assure that the system 
will now hold pressure. 


9. Ifthe bubbles in the water container 
cease and the radiator cap is within 
pressure specifications, observe 
gauge reading for approximately 
two minutes. Pressure should not 
drop during this time. 

10. If pressure drops, check for leaks at 
the engine to heater core hoses, 
engine to radiator hoses, by-pass 
hose, water valve hose (A/C 
equipped), thermostat housing 
gasket, etc. Any leaks which are 
found must be corrected and the 
system rechecked. 

11. If the system holds pressure, remove 
the radiator cap to release the 
pressure, then reinstall the cap. 

12. Remove the adapter from the 
manifold or cylinder head and 
reinstall the temperature sending 
unit. Check coolant level and 
replenish if necessary with the 
correct coolant solution. 


THERMOSTAT TEST 


TRUCKS EQUIPPED WITH GASOLINE 
ENGINES 


It is good practice to test new 
thermostats before installing them in the 
engine. 

Remove the thermostat and 
immerse it in boiling water. Replace the 
thermostat if it does not open more than 
1/4 inch. 

If the problem being investigated 15 
insufficient heat, the thermostat should 
be checked for leakage. This may be 
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done by holding the thermostat up to a 
lighted background. Light leakage 
around the thermostat valve 
(thermostat at room temperature) is 
unacceptable and the thermostat should 
be replaced. It is possible, on some 
thermostats, that a slight leakage of 
light at one or two locations on the 
perimeter of the valve may be detected. 
This should be considered normal. 


TRUCKS EQUIPPED WITH CUMMINS 
DIESEL ENGINES 


Suspend a thermometer and the 
thermostat to be tested in a container of 
water so that neither one touches the 
container. Heat the water container 
until the thermostat begins to open and 


note the temperature. Continue heating 
the water until the thermostat is fully 
open. The temperature stamped on the 
thermostat is that at which the 
thermostat should begin to open. The 
fully open temperatures for the 
thermostats are listed in Specifications. 


TRUCKS EQUIPPED WITH DETROIT 
DIESEL ENGINES 


Refer to the Detroit Diesel 
Maintenance Manuals for the test 
procedures. 


TRUCKS EQUIPPED WITH FORD V-8 
DIESEL ENGINES 


Refer to the appropriate Caterpillar 
Diesel engine service manual. 


CORROSION RESISTOR TEST 


CUMMINS DIESEL ENGINES 


Check the coolant chromate 
concentration to determine if the 
corrosion resistor element should be 
changed. 


WATER FILTER AND 
CONDITIONER 


DETROIT DIESEL ENGINES 


For coolant system checks, refer to 
the Detroit Diesel Engine Maintenance 
Manual. 


ADJUSTMENTS 


BELT TENSION—GASOLINE 
ENGINES 


100-350 SERIES TRUCKS 


1. Install the belt tension tool on the 
drive belt(s) (Fig. 1) and check the 
tension following the instructions of 
the tool manufacturer. 

2. If adjustment is necessary, loosen 
the alternator mounting bolts and 
move the alternator adjusting arm 
bolt. Move the alternator toward or 
away from the engine until the 
correct tension is obtained 
(Specifications). Remove the gauge. 
Tighten the alternator adjusting arm 
bolt and the mounting bolts. Install 
the tension gauge and check the belt 
tension. 


500-900 SERIES TRUCKS 


1. Install the belt tension tool on the 
drive belt(s) (Fig. 1) and check the 
tension following the instructions of 
the tool manufacturer. 

The tension is checked between the 
water pump pulley and the alternator 
pulley on single or double fan drive belts 
and all alternator and water pump fan 
drive belts. The tension on separate fan 
drive belts is checked between the fan 
pulley and the crankshaft pulley. The 
tension of the air compressor drive belt 
is checked between the compressor 
pulley and the fan pulley or the 
crankshaft (C-Series). The belt tensions 
are given in Specifications. 

2. If adjustment is necessary, follow 
the applicable procedure. 


Tool—T631-8620-A 


Q1002-A 


FIG. 1 Checking Drive Belt Tension 


BELT TENSION—DIESEL ENGINES 


FORD V-8 DIESEL ENGINES 


To check belt tension, exert 25 Ib. 
force on the belt midway between the 
pulleys. Correctly adjusted belts will 
deflect 1/2 to 3/4 inch. 

Single or Double Fan Belts 

Loosen the alternator mounting 
bolts and the alternator adjusting 
bracket bolt. Move the alternator 
generator toward or away from the 
engine until the correct belt tension 
(Specifications) is obtained. Tighten the 
alternator mounting bolts and the 
adjusting bracket bolt before checking 
the tension. 


Separate Fan Belt 

Loosen the fan bracket mounting 
bolts. Slide the bracket up or down until 
the correct belt tension (Specifications) 
is obtained. Tighten the bracket bolts 
before checking the tension. 

On a truck equipped with an air 
compressor, it may be necessary to 
loosen the compressor drive belt in 
order to obtain proper fan drive belt 
adjustment. Adjust the compressor 
drive belt after the fan drive belt 
adjustment is complete. 

Air Compressor Belt 

Loosen the air compressor mounting 
bolts and slide the compressor in its 
bracket until the correct tension 
(Specifications) is obtained. Tighten the 
compressor mounting bolts before 
checking the deflection. Adjust the air 
compressor drive belt whenever the fan 
drive belt is adjusted or replaced. Adjust 
the air compressor drive belt last. 


CUMMINS NH-SERIES DIESEL 
ENGINES FAN BELTS 


Loosen the adjusting screw locknut 
on the fan hub. Adjust the fan hub 
adjusting screw to obtain the specified 
fan belt tension (Specifications) and 
tighten the locknut. 

Water Pump Belts 

l. Loosen the alternator adjusting 
bracket and the alternator to 
mounting bracket bolts. Loosen the 
water pump retainer mounting 
bolts. 

2. Pivot the water pump assembly to 

Obtain the specified drive belt 

tension (Specifications) and tighten 
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the water pump retainer bolts to 
specifications. 

3. Adjust the alternator to obtain the 
specified drive belt tension 
(Specifications) and tighten the 
adjusting bracket bolt and alternator 
to mounting bracket bolts. 


DETROIT DIESEL ENGINES 


If the belt needs adjustment, loosen 
the support bracket mounting bolts and 
the adjusting bolt. Move the bracket up 
or down, as required, to obtain the 
specified belt tension (Specifications) 


and tighten the adjusting bolt. Check 
the belt tension again. When the belt is 
properly adjusted, tighten the bracket 
mounting bolts. 


DONT TUS р ЕЛ ANNONCER ERE UNES 
REMOVAL AND INSTALLATION 


FAN 


ALL EXCEPT ECONOLINE WITH 6- 
CYLINDER ENGINES 


Removal and Installation 

1. Examine the fan mounting system to 
determine whether or not the drive 
belt tension should be relieved. 
Loosen fan drive belt(s) tension, if 
necessary. 

2. Remove the fan blade retaining bolts 
and remove the fan and spacer (if so 
equipped). 

3. Position the spacer (if so equipped) 
and fan blade on the water pump 
hub or the crankshaft damper (low- 
mount fan). Tighten the retaining 
bolts. 

4. Adjust fan belt(s) tension. 


ECONOLINE WITH 240 6-CYLINDER 
ENGINE 


Removal and Installation 
The radiator must be removed in 

order to remove the fan. Refer to the 

instructions in this Section for 
procedures. 

1. With the radiator removed, release 
the fan belt tension and remove the 
bolts retaining the fan and spacer to 
the water pump pulley and remove 
the fan, spacer and retaining bolts. 

2. Position the fan, spacer and bolts to 
the water pump pulley and install 
the retaining bolts, torquing to the 
proper value. 

3. Adjust fan belt tension to 
specifications. 

4. Install the radiator per instructions. 


FAN BELT 


ALL GASOLINE ENGINES 


Removal and Installation | 
1. Loosen the alternator mounting 


bolts and the alternator adjusting 
arm bolt. Move the alternator 
toward the engine. Remove the belt 
from the alternator, crankshaft 
pulley, and water pump pulley. Lift 
the belt(s) over the fan. 

2. Place the belt(s) over the fan. Insert 
the belt(s) in the water pump pulley, 
crankshaft pulley, and alternator 
pulley grooves. Adjust the belt 
tension to specifications. 


CUMMINS NH DIESEL ENGINES 


Removal and Installation 

1. Loosen the cooling fan hub locknut 
and back-off the adjusting screw. 

2. Remove the drive belts from the 
compressor pulley and the fan hub. 

3. Position the new drive belts on the 
cooling fan hub and the compressor 
pulley. Adjust the tension of the 
drive belts to specifications, and 
tighten the fan hub locknut. 


DETROIT DIESEL ENGINES 


Removal and Installation 

1. Loosen the adjusting bolt on the top 
of the fan pulley support bracket. 

2. Loosen the adjusting bracket 
assembly bolts and let the bracket 
slide down. 

3. Slip the belts off the pulleys and over 
the fan. 


4. Position the new belts on the pulleys 


and adjust the belts by following the 
procedure under Belt 
Tension—Detroit Diesel Engines in 
this section of the book. 


DRIVE BELTS 


CUMMINS NH DIESEL ENGINES 


Removal and Installation 
1. Remove the cooling fan drive belts 
and the power steering pump drive 


belts from the compressor pulley. 

2. Loosen the water pump retaining 
ring mounting bolts. Loosen the 
alternator to mounting bracket bolts 
and the adjusting bracket bolt. 

3. Rotate the water pump and remove 
the drive belt from the compressor 
pulley and the water pump pulley. 

4. Position a new water pump drive 
belt on the compressor pulley and 
the water pump pulley. Rotate the 
water pump to obtain the specified 
drive belt tension, Specifications, 
and tighten the retaining ring bolts. 

5. Adjust the alternator to obtain the 
specified belt tension, Specifications, 
and tighten the adjusting bracket 
and alternator mounting bolts. 

6. Install the power steering pump 
drive belts and adjust the belt 
tension to specifications. Install the 
cooling fan drive belts and adjust the 
belt tension to specification. 


FORD V-8 DIESEL ENGINES—C- 
SERIES 


Removal and Installation 

The fan on the C-Series truck is 
mounted on the crankshaft. A belt from 
the fan pulley drives the air compressor. 
The next pulley rearward on the 
crankshaft drives the power steering 
pump. A double-grooved pulley at the 
rear drives the water pump and 
alternator by means of two belts. 

To replace the water pump 
alternator belts, first loosen the air 
compressor drive belt idler pulley and 
remove the air compressor drive belt. 

Next, loosen the power steering 
pump mounting, move the pump inward 
and remove the power steering pump 
drive belt. 

Loosen the alternator mounting and 
adjusting bolts, move the alternator 
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inward and remove the drive belts. 

Belts mounted in pairs must be 
replaced in pairs. 

Install the new alternator-water 
pump belts on the pulleys. Adjust the 
belts to the specified tension and tighten 
the alternator mounting and adjusting 
bolts. 

Position the power steering pump 
drive belt on the pulleys and adjust the 
belt tension, Specifications. Tighten the 
power steering pump mounting bolts. 

Position the air compressor drive 
belt on the drive and idler pulleys. 
Adjust the idler pulley until the drive 
belt has the specified tension, 
Specifications. Tighten the idler pulley 
adjusting bolt. 


FORD V-8 DIESEL ENGINES—F-B- 
SERIES 


Removal апа Installation 

А four-groove pulley is used on the 
crankshaft. The two grooves nearest the 
engine are used for the fan, water pump 
and alternator drive belts. The next 
groove forward is used for the air 
compressor drive belt. If a power 
steering pump is used, it is belt driven 
from the front pulley groove. 

To replace the fan, water pump and 
alternator belts, first loosen the power 
steering pump bracket (if so equipped), 
move the pump inward and remove the 
power steering pump drive belt. Next 
loosen the air compressor drive belt idler 
pulley and remove the air compressor 
drive belt. Loosen the alternator 
mounting bolt and the adjusting bolt 
and remove the two fan belts. Always 
replace double belts in pairs. 

Position the fan belts on the pulleys 
and adjust the tension, Specifications, 
of the belts by moving the alternator 
outward. Tighten the alternator 
mounting and adjusting bolts. 

Position the air compressor drive 
belt on the pulleys and adjust the idler 
pulley until the drive belt has the 
specified belt tension, Specifications. 

Position the power steering pump 
drive belt (if so equipped) on the pulleys 
and move the power steering pump 
outward until the belt has the specified 
belt tension, Specifications. 


RADIATOR HOSE 


Removal and Installation 

The cooling system hoses should be 
replaced whenever they become cracked 
or deteriorated, or have a tendency to 
collapse. 

Partially drain the cooling system to 
replace a cooling system upper hose(s). 
Drain the cooling system to replace the 
radiator outlet hose. 


1. Drain or partially drain the radiator, 
then loosen the clamps on each end 
of the hose(s) to be removed. Slide 
the hose(s) off the connections. 

2. Position the clamps on each end of 
the new hose. Slide the hose onto the 
connections, then tighten the 
clamps. If the connections have a 
bead around the edges, make sure 
the clamps are located beyond the 
beads. 

3. Fill the cooling system with coolant 
and bleed the system. 

4. Operate the engine for several 
minutes, then check the hose(s) and 
connections for leaks. 


THERMOSTAT REPLACEMENT 


Whenever changing the thermostat 
to a higher or lower temperature range 
on trucks equipped with automatic 
shutters, change the shutterstat 
accordingly to a higher or lower range. 

А poppet-type thermostat is used 
with all engines. 

When the thermostat is closed, 
coolant flows to the water pump 
through a by-pass passage at the front of 
the engine. When the thermostat is 
open, coolant flows through the coolant 
outlet elbow (thermostat housing) to the 
radiator. 

Super Duty V-8 engines are 
equipped with a front and a rear 
thermostat. The front thermostat is 
mounted inside the water outlet elbow. 
The rear thermostat is mounted inside 
the intake manifold at the rear. 

The thermostat used in production 
is a high temperature thermostat for use 
with a 45-55 mixture of water and 
permanent-type anti-freeze. A low 
temperature thermostat should be 
installed if a non-permanent type anti- 
freeze and water coolant solution is used 
(except on trucks with automatic 
radiator shutters). 

Do not attempt to repair the 
thermostat. It should be replaced if it is 
not operating properly. 

Check the thermostat before 
installing it, following the procedure 
under Thermostat Test, Testing. 


6-CYLINDER ENGINES—GASOLINE 


Replacement of the thermostat in 6- 
cylinder Econoline vehicles requires 
removal and installation of the radiator. 
Refer to the radiator part of this section 
for instructions on removal and 
installation. Otherwise, the instructions 
given below also apply to the 6-cylinder 
Econoline thermostat installation. 
Removal 
1. Drain the radiator so that the 


coolant level is below the 

thermostat. 

On C-Series trucks remove the 
supply tank hose at the coolant outlet 
elbow. 

2. Remove the coolant outlet elbow 
retaining bolts. Pull the elbow away 
from the cylinder head sufficiently 
to provide access to the thermostat. 
Remove the thermostat and gasket. 

Installation 

1. Clean the coolant outlet elbow and 
cylinder head gasket surfaces. Coat a 
new gasket with water-resistant 
sealer. Position the gasket on the 
cylinder head opening. The gasket 
must be positioned on the cylinder 
head before the thermostat is 
installed. 

2. The coolant outlet elbow contains a 
locking recess into which the 
thermostat is turned and locked. 
Install the thermostat with the 
bridge section in the outlet elbow. 
Turn the thermostat clockwise to 
lock it in position on the flats cast 
into the outlet elbow. 

3. Position the coolant outlet elbow 
against the cylinder head. Install 
and torque the retaining bolts to 
specifications. 

On C-Series trucks connect the 
supply tank hose. 

4. Fill and bleed the cooling system. 
Check for leaks and proper coolant 
level after the engine has reached 
normal operating temperatures. 


V-8 ENGINES—GASOLINE 


On 8-cylinder Econoline vehicles, 
the engine cover and air cleaner must be 
removed for access to the thermostat. 
Otherwise, instructions given below also 
apply to thermostat replacement on this 
vehicle. 

Removal 

l. Drain the radiator so that the 
coolant level is below the 
thermostat. 

On C-Series trucks remove the 
supply tank hose at the water outlet 
housing. 

2. Disconnect the by-pass hoses at the 
water pump and intake manifold. 
Remove the by-pass tube. Remove 
the water outlet housing retaining 
bolts. Bend the radiator upper hose 
upward and remove the thermostat 
and gasket. 

Installation 

l. Clean the water outlet housing 
gasket surfaces. Coat a new water 
outlet housing gasket with water- 
resistant sealer. Position the water 
outlet housing gasket on the intake 
manifold opening. 
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2. Install the thermostat in the intake 
manifold opening with the copper 
pellet or element toward the engine 
and the thermostat flange positioned 
In the recess. If the thermostat is 
improperly installed, it will cause a 
retarded flow of coolant. 

3. Position the water outlet housing 
against the intake manifold. Install 
and torque the retaining bolts to 
specifications. Install the water by- 
pass line and tighten hose 
connections. 

On C-Series trucks connect the 
supply tank hose. 

4. Fil and bleed the cooling system. 
Operate the engine until normal 
operating temperature is reached; 
then check the coolant level and 
check for leaks. 


CUMMINS NH-SERIES DIESEL 
ENGINES—L-, LN-, LT-, LNT-AND W- 
SERIES TRUCKS 


Removal 

l. Drain the cooling system to below 
the thermostat level. 

2. Disconnect the oil cooler coolant 
hose, radiator supply tank vent line, 
and air compressor coolant line from 
the thermostat housing. 

3. Close the air control valve and 
disconnect the air hoses from the 
shutterstat, if so equipped. 
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4. Remove the thermostat housing 
retaining bolts. Move the thermostat 
housing forward and to one side, 
then remove the thermostat. 
Discard the gasket. 

Installation 

1. Clean and apply water-resistant 
sealer to the gasket surfaces at the 
coolant manifold and thermostat 
housing. 

2. Position the thermostat in the 
housing with the V notch at the top 
to vent as much air as possible. If the 
thermostat is not properly installed, 
an air lock and incomplete coolant 
circulation may result. 

3. Install a new gasket on the 
thermostat housing and position the 
housing to the water manifold. 
Install and tighten the retaining 
bolts. 

4. Connect the oil cooler coolant hose, 
radiator supply tank vent line, and 
air compressor water line to the 
thermostat housing. Connect the air 
hoses to the shutterstat and open the 
air control valve. 

5. Fill the cooling system. Operate the 
engine and check for coolant leaks. 


DETROIT DIESEL ENGINES 


For thermostat replacement 
procedures, refer to the appropriate 


UPPER HOSE 8260 


LOWER HOSE 8286 


FIG. 2 Radiator and Related Parts—Econoline— Typical 


LOWER HOSE 8286 


Detroit Diesel Highway Maintenance 
Manual. 


FORD V-8 DIESEL ENGINES 


For thermostat replacement 
procedures, refer to the appropriate 
Caterpillar Service Manual. 


RADIATOR 


Radiator shroud note: Fiberglass 
shrouds are retained to the radiator 
support with bolts having a flat washer 
between the bolt head and the fiberglass. 
Always assemble in this manner. 


ECONOLINE 


Removal 

1. Refer to Fig. 2. 

2. Drain the cooling system. 

3. Open the hood and raise the support 
rod to hold the hood open. 

4. Disconnect the upper radiator hose 
at the radiator. 

5. Disconnect the lower radiator hose 
at the radiator. 

6. Disconnect the transmission oil 
cooler lines from the radiator (if so 
equipped). 

7. On a 240-6 only, remove the right 
hood lock bracket and bolts from the 
radiator grille. 

8. Remove the 4 bolts retaining the 
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radiator to the radiator support and 

remove the radiator. 

Installation 

1. If a new radiator is to be installed, 
remove the drain cock from the old 
radiator and install it in the new 
radiator. On a vehicle with 
automatic transmission, remove the 
oil cooler line fittings from the old 
radiator and install them in the new 
radiator, using oilresistant sealer M- 
46-11. 

On a vehicle with a coolant recovery 
system, remove the reservoir from the 
old radiator and install it on the new 
radiator. 

2. Positic . the radiator assembly and 
install the support bolts. 

3. Connect the radiator upper and 
lower hoses. 

On a vehicle with automatic 
transmission connect the oil cooler lines. 
4. Install the hood lock bracket and 

bolts. 

5. Close the drain cock. Fill and bleed 
the cooling system. 

6. On 6-cylinder engines equipped with 
a coolant recovery system 
completely fill the radiator through 
the filler cap opening of the radiator 
upper tank. The cap may be 
removed by turning to the stop and, 
pressing down on the cap, force the 
cap past the stop tangs on the filler 
neck. Engine should be running at 
idle speed to circulate the coolant 
and eliminate any trapped air in the 
system. Install the radiator cap. Fill 
the coolant reservoir with one quart 
of coolant. Operate vehicle until 
normal engine temperature is 
evident. Check coolant reservoir to 
see if coolant level is noted at the 
Engine Hot level. If necessary, add 
coolant to bring to this level. 

7. Operate the engine and check for 
leaks at the hose connections and the 
automatic transmission oil cooler 
lines. Check the automatic 
transmission fluid level. 


BRONCO (WITH 200 6-CYLINDER 
ENGINE) 


Kemoval 
Refer to Figure 3. 
1. Drain the cooling system. 
2. Disconnect the upper hose at the 
radiator. 
3. Disconnect the lower hose at the 
radiator. өз 
4. Remove the radiator retaining 
screws, and remove the radiator. 
Installation 
If a new radiator is to be installed, 
remove the drain cock from the old 
radiator and, using water-resistant 
sealer, install it on the new radiator. 
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FIG. 3 Radiator and Related Parts—Bronco—Typical 


1. Position the radiator, and install the 
retaining screws. 

2. Connect the lower hose at the 
radiator. 

3. Connect the upper hose at the 
radiator. 

4. Fill and bleed the cooling system. 

5. Operate the engine and check for 
leaks. 


BRONCO (WITH 302 8-CYLINDER 
ENGINE) 


Removal 
Refer to Figure 3. 

1. Drain the cooling system. 

2. Disconnect the transmission cooler 
lines if so equipped. 

3. Disconnect the upper hose at the 
radiator. 

4. Loosen the two shroud lower 
retaining bolts. 

5. Remove the two shroud upper 
retaining bolts. 

6. Position the radiator shroud over 
the fan, clear of the radiator. 

7. Disconnect the lower hose at the 
radiator. 

8. Remove the two radiator upper 
supports (1 bolt each, Fig. 6) and 
remove the radiator. 

Installation 
If a new radiator is to be installed, 

remove the drain cock from the old 


radiator and, using water-resistant 

sealer, install it in the new radiator. 

1. Slide the radiator into the lower 
supports (Fig. 6) and install the 
upper supports. 

2. Connect the lower hose to the 
radiator. 

3. Position the shroud to the radiator 
and install the retaining bolts. 

4. Connect the upper hose to the 
radiator. 

5. Connect the transmission cooler 
lines if so equipped. 

6. Fill the cooling system, bleeding air 
as necessary. 

7. Operate the engine and check for 
leaks. 


P-SERIES (WITH 240, 300 6- 
CYLINDER ENGINES) 


Removal 
The 6-cylinder P-Series radiator 

installations are shown in Fig. 4. 

1. Remove the hood. Disconnect the 
headlights and parking lights at the 
bullet connectors. Remove the grille, 
headlights, parking lights, wind 
deflector and hood lower 
weatherstrip as an assembly. Drain 
the cooling system. 

2. If equipped with a fan shroud, 
remove the fan, spacer, water pump 
pulley and drive belt. 

Disconnect the radiator upper hose 
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at the radiator and the thermostat 

housing. 

3. Disconnect the radiator lower hose 
at the water pump. 

If equipped with an automatic 
transmission, disconnect the 
transmission oil cooler line at the 
radiator lower hose tee. 

Remove the radiator retaining bolts 
and radiator support tie-bar; then 
remove the radiator and shroud (if so 
equipped). 

Installation 

1. If a new radiator is to be installed, 
transfer the hoses, draincock and fan 
shroud (if so equipped) to the new 
radiator. Apply water-resistant 
sealer to the threads of the drain 
cock. 

2. Position the radiator in the chassis 
and install the retaining bolts and 
radiator support tie-bar. Connect 
the radiator upper hose. Connect the 
transmission oil cooler coolant line 
(if so equipped) to the radiator lower 
hose tee. Connect the radiator lower 
hose. 

If equipped with a fan shroud, install 
the fan, spacer and drive belt. Adjust the 
belt tension to specifications. 

3. Fill and bleed the cooling system. 
Operate the engine until it reaches 
normal operating temperature and 
check the coolant level. Check for 
leaks. 

4. Install the grille, headlights, parking 
lights, wind deflector and hood 
lower weatherstrip. Install the hood 
and retaining bolts; then adjust the 
hood at the hinge retaining bolts. 


F-100-350 SERIES (WITH 240-300 6- 
CYLINDER ENGINES) 


Removal 
The F-100-350 radiator installations 

are shown in Figure 5. 

1. Drain the cooling system. 
Disconnect the radiator upper hose 
at the coolant outlet elbow and the 
radiator lower hose at the water 
pump. 
On a truck with an automatic 

transmission, disconnect the 

transmission oil cooler coolant line at 
the radiator. 

2. If equipped with a fan shroud, 
loosen the generator or alternator 
adjusting arm bolts and loosen the 
fan belt. Remove the cooling fan 
retaining bolts, and remove the fan, 
spacer, water pump pulley and fan 
belt. 

3. Remove the radiator retaining bolts, 
and remove the radiator and fan 
shroud (if so equipped). 
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FIG. 4 Radiator and Related Parts—P-Series—Typical 


Installation 

1. If a new radiator is to be installed, 
transfer the hoses, draincock, fan 
shroud, and coolant recovery 
reservoir (if so equipped) to the new 
radiator. Apply water-resistant 
sealer to the thread of the draincock. 

2. Position the radiator (and shroud) in 
the chassis and install the retaining 
bolts. Connect the radiator hoses to 
the coolant outlet elbow and water 
pump. 

If equipped with an automatic 
transmission, connect the oil cooler 
coolant-line to the radiator lower tank. 
3. Ifequipped with a fan shroud, install 

the water pump pulley, spacer, 

cooling fan and fan belt. Adjust the 
drive belt tension to specifications. 
4. Fill and bleed the cooling system. 

On 6-cylinder engines equipped with 
a coolant recovery system (Fig. 4), fill 
the radiator, through the filler cap 
opening of the radiator upper tank, 
completely full. The cap may be 
removed by turning to the stop and, 
pressing down on the cap, force the cap 
past the stop tangs on the filler neck. 
Engine should be running at idle speed 
to circulate the coolant and eliminate 
any trapped air in the system. Install the 
radiator cap. Fill coolant reservoir with 
one quart of coolant. Operate vehicle 
until normal engine temperature is 
evident. Check coolant reservoir to see if 
coolant level is noted at the Engine Hot 
level. If necessary, add coolant to bring 
to this level. Operate the engine until it 


reaches normal operating temperature; 
check the coolant level and the system 
for leaks. 


B-F-500-600 SERIES (WITH 240, 300 
6-CYLINDER ENGINES) 


Removal 
The B-and F-Series radiator 


installation is shown in Figure 6. 

1. Drain the cooling system. 
Disconnect the radiator upper hose 
at the coolant outlet elbow and the 
radiator lower hose at the water 


pump. 


2. Loosen the generator or alternator 


adjusting arm bolts and loosen the 
fan belt. Remove the cooling fan 
retaining bolts, and remove the fan, 
spacer, water pump pulley and fan 
belt. 

3. Remove the radiator retaining bolts, 
and remove the radiator and fan 
shroud. 

Installation 

1. If a new radiator is to be installed, 
transfer the hoses, drain cock and 
fan shroud to the new radiator. 
Apply water-resistant sealer to the 
threads of the draincock. 

2. Position the radiator and shroud in 
the chassis and install the retaining 
bolts. Connect the radiator hoses to 
the coolant outlet elbow and water 
pump. 

3. Install the water pump pulley, 
spacer, cooling fan and fan belt. 
Adjust the drive belt tension to 
specifications. 
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F-100 —250 (4 X 2) INSTALLATION WITH SINGLE REAR WHEELS B2475- C 
FIG. 5 Radiator Installation—F-100-350 Series—Typical 
4. Fill and bleed the cooling system. 
Operate the engine until it reaches 
normal operating temperature; 
check the coolant level and check SHROUD 


the system for leaks. 


C-500-600 SERIES (WITH 240, 300 6- 
CYLINDER ENGINES) 


Removal 
The C-500-600 radiator installation 

is shown in Figure 7. 

1. Drain the cooling system. 
Disconnect the upper radiator hose 
from the radiator. Remove the bolt 
securing the radiator lower hose 
tube extension to the frame. 
Disconnect the tube extension from 
the lower radiator hose. 

2. Disconnect the radiator vent line at 
the radiator. Remove the cooling fan 
retaining bolts and remove the fan 
assembly. Remove the bolts securing 
the radiator brace to the frame. 

3. Remove the radiator retaining bolts 
and remove the radiator, fan shroud 
and hose as an assembly. 

Installation 

1. If a new radiator is to be installed, 
transfer the radiator lower hose, 
draincock, fan shroud, struts, and 
vent line fittings to the new radiator. 

Apply water-resistant sealer to the 
threads of the draincock. Position 
the radiator assembly in the chassis 
and install the retaining bolts. 
Position the struts to the frame and 
install the retaining bolts. 

2. Install the cooling fan assembly and 
adjust the belt tension to 
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FIG. 6 Radiator Installation—B-F-500-600 Series—Typical 


specifications. Connect the radiator 
vent line to the radiator. Connect the 
lower radiator hose to the tube 
extension and secure the tube 
extension to the frame. Connect the 
upper radiator hose to the radiator. 


3. Fill and bleed the cooling system. 


Operate the engine until it reaches 
normal operating temperature; 
check the coolant level and check 
the system for leaks. 


F-100-350 SERIES (WITH 302, 360, 
390 8-CYLINDER GAS ENGINES) 


Removal 
The F-100-350 Series Radiator 

installations are typical of those shown 

in Figure 5. 

1. Drain the cooling system. 
Disconnect the upper and lower 
radiator hoses at the radiator. 

On a truck with an automatic 
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transmission, disconnect the 

transmission oil cooler line at the 

radiator. 

2. If equipped with a fan shroud, 
loosen the alternator adjusting arm 
bolts and loosen the fan belt. 
Remove the cooling fan retaining 
bolts and remove the fan assembly. 

3. Remove the radiator retaining bolts 
and remove the radiator and fan 
shroud, if so equipped. 

Installation 

1. If a new radiator is to be installed, 
transfer all the fittings and fan 
shroud (if so equipped) to the new 
radiator. Apply water-resistant 
sealer to the threads of the 
draincock. 

2. Position the radiator (and shroud) in 
the chassis and install the retaining 
bolts. Connect the radiator upper 
and lower hoses to the radiator. 

If equipped with an automatic 
transmission, connect the oil cooler line 
to the radiator. 

3. Ifequipped with a fan shroud, install 
the cooling fan assembly and adjust 
the fan belt to specifications. 

4. Fill and bleed the cooling system. 
Operate the engine until it reaches 
normal operating temperature; 
check the coolant level and check 
the system for leaks. 


B-F-500-750 SERIES (WITH 330, 361, 
391 8-CYLINDER GAS ENGINES) 


Removal 
The B-and F-Series radiator 

installation is typical of that shown in 

Fig. 6. 

l. Drain the cooling system. 
Disconnect the upper and lower 
radiator hoses at the radiator. 

On a truck with a Transmatic 
transmission, disconnect the oil cooler 
lines at the radiator. 

On a truck with an air compressor, 
remove the compressor belt. 

2. Loosen the alternator adjusting 
bracket bolts. Remove the fan 
assembly retaining bolts and remove 
the fan, spacer, pulley, and fan belt. 

3. Remove the radiator retaining bolts 
and remove the radiator and shroud. 

Installation 

1. If a new radiator is to be installed, 
transfer the drain cock and fan 
shroud to the new radiator. Apply 
water-resistant sealer to the threads 
of the draincock. 

2. Position the radiator and shroud in 
the chassis and install the retaining 
bolts. Connect the radiator hoses. 
Install the fan, spacer, pulley and fan 
belt. Adjust the drive belt tension to 
specifications. 
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FIG. 7 Radiator Installation—C-500-600 Series—Typical 


On a truck with a Transmatic 
transmission, connect the oil cooler 
lines. 

On a truck with an air compressor, 
install the air compressor belt and adjust 
the belt tension to specification. 

3. Fill and bleed the cooling system. 
Operate the engine until it reaches 
normal operating temperatures and 
check the coolant level. Check for 
leaks. 

On a truck with a Transmatic 
transmission, check the Transmatic 
transmission oil cooler lines for leakage. 
Check the fluid level. 


C-500-809 SERIES (WITH 330, 361, 
391 8-CYLINDER GAS ENGINES) 


Removal 
The C-500-800 Series radiator 

installation is typical of that shown in 

Figure 7. 

l. Drain the cooling system. 
Disconnect the upper and lower 
radiator hoses at the radiator. 
Disconnect the radiator vent line at 
the radiator. 

On a truck with a Transmatic 
transmission, disconnect the 
transmission oil cooler inlet and outlet 
lines and clamps from the radiator. 

On a truck with an air compressor, 
remove the compressor belt. 

2. Remove the tachometer cable 
clamps from the left side of the 
radiator. Disconnect the accelerator 


rod assembly at the cross-shaft and 
carburetor and remove the rod. 


3. Disconnect the supply tank hose 


clamps from the fan shroud, if so 
equipped. 


4. Remove the bolts securing the fan 


shroud to the radiator and lay the 
shroud over the fan. Remove the fan 
assembly from the crankshaft 
damper and remove the fan and 
shroud. Remove the radiator 
retaining bolts and insulators from 
top brackets and nuts and insulators 
from bottom support rods. Remove 
the radiator. 

Installation 

1. Ifa new radiator is to be installed, 
transfer all fittings to the new 
radiator. Apply water-resistant 
sealer to the threads of the 
draincock. 

2. Position the radiator in the chassis 
and install the retaining insulators, 
nuts and bolts. Place the fan shroud 
and fan assembly in the chassis and 
install the fan assembly to the 
crankshaft damper. Install the fan 
belt and adjust the belt tension to 
specifications. Position the fan 
shroud to the radiator and install the 
retaining bolts. 

3. Connect the upper and lower 
radiator hoses. Connect the radiator 
vent line at the radiator. Connect the 
accelerator rod assembly to the 
carburetor and cross-shaft. Position 
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the tachometer cable to the radiator 
and install the retaining clamps. 
On a truck with a Transmatic 


transmission, connect the transmission 
oil cooler lines. 


On a truck with an air compressor, 


install the compressor belt and adjust 
the belt tension to specifications. 


4. 


Position the supply tank hose to the 
shroud and install the hose clamps, 
if so equipped. 

Fill and bleed the cooling system. 
Operate the engine until it reaches 
normal operating temperature and 
check the coolant level. Check for 
leaks. 

On a truck with a Transmatic 


transmission, check the oil cooler lines 
for leakage. Check the fluid level. 


C-SERIES (WITH 401, 477, 534 8 
CYLINDER GAS ENGINES) 


Removal 


The C-Series radiator installation is 


typical of that shown in Figure 7. 


I: 


Drain the cooling system. Remove 
the fan and lower it into the shroud. 
Remove the heater hose to radiator 
bracket retaining bolt and remove 
the bracket and hose from the right 
side of the radiator. 

Remove the controls and brackets 
from the radiator. 

Remove the draincock. 

Disconnect the shutterstat to air 
cylinder line at the top of the 
radiator. Disconnect the shutter 
assembly from the radiator and 
remove the shutter, air cylinder, and 
air line as an assembly. 

Remove the radiator left support 
strap bolt and nut at the radiator 
and loosen the nut and bolt at the 
frame and move the support strap 
out of the way. 

Remove the radiator right support 
strap bolt and nut at the frame and 
loosen the bolt at the radiator and 
move the strap out of the way. 
Remove the radiator mounting bolts 
and remove the radiator, hoses, fan, 
and shroud. 


Installation 


1; 


If a new radiator is to be installed, 
transfer the hoses, draincock and 
shroud to the new radiator. Apply 
water-resistant sealer to the threads 
of the draincock. 

Place the fan in the shroud and 
position the shroud and radiator 
assembly in the chassis. 

Install the shutter assembly. 
Connect the shutterstat to air 
cylinder line. 

Install and tighten the radiator right 
and left support strap bolts. 

Install the fan. Install the draincock 
and the accelerator cable and clamp 
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FIG. 8 Radiator Installation—W-Series—Typical 


bracket. Install the heater hose 
bracket and position the heater hose 
in the bracket. Connect the radiator 
hoses. 

Fill and bleed the cooling system. 
Operate the engine until it reaches 
normal operating temperature and 
check the coolant level. Check for 
leaks. 


W-SERIES (WITH CUMMINS NH 
DIESEL ENGINES) 


Removal 


The W-Series radiator installation is 


shown in Figure 8. 


1. 


2. 
3 
4 


Drain the radiator. 

Disconnect the radiator hoses. 
Remove the fan and fan spacer. 
Remove the bolt, nut, washers and 
lower insulator from the left and 
right radiator supports. Remove the 
nut and washer from the lower 
radiator support bracket at the 
frame crossmember. 

Remove two bolts from the upper 
header tank. Using two longer bolts, 
connect a chain to the upper header 
tank and lift the radiator assembly 
out with a chain fall. Remove the 
insulators from the three radiator 


supports. 


Installation 


n 


eo 


If a new radiator is being installed, 
transfer the radiator shroud, lower 
support bracket, shutter assembly 
and drain petcock to the new 
radiator. Apply water-resistant 
sealer to the threads of the drain 
petcock. 

Position the insulator on the frame 
crossmember to radiator lower 
support stud. Tape the insulator to 
the left and the right support. Lower 
the radiator into place. 

Place the large washer and the 
insulator on the left support bolt and 
place the bolt through the support 
and the radiator bracket. Install the 
washer and nut. Torque the nut to 
specifications. Follow the same 
procedure for the right support. 
Install the lower radiator support 
retaining washer and nut and 
tighten the nut until the insulator is 
compressed to a thickness of 1/4 
inch. 

Install the fan and spacer. 

Remove the bolts and chain used for 
removal and install the header tank 
bolts. 

Connect the radiator hoses. 

Fill and bleed the cooling system. 
Start the engine and check for 
coolant leaks. 
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W-SERIES (WITH CUMMINS МТС 
AND DETROIT DIESEL ENGINES) 


Removal 
Тһе W-Series radiator installation is 

shown in Fig. 8. 

1. Drain the radiator. 

2. Disconnect the radiator hoses. 

3. Remove the fan and fan spacer. 

4. Remove the bolt, nut, washers and 
lower insulator from the left and 
right radiator supports. Remove the 
nut and washer from the lower 
radiator support bracket at the 
frame crossmember. 

5. Remove two bolts from the upper 
header tank. Using two longer bolts, 
connect a chain to the upper header 
tank and lift the radiator assembly 
out with a chain fall. Remove the 
insulators from the three radiator 
supports. 

Installation 

l. If a new radiator is being installed, 
transfer the radiator shroud, lower 
support bracket, shutter assembly 
and drain petcock to the new 
radiator. Apply water-resistant 
sealer to the threads of the drain 
petcock. 

2. Position the insulator on the frame 
crossmember to radiator lower 
support stud. Tape the insulator to 
the left and right support. Lower the 
radiator into place. 

3. Place the large washer and the 
insulator on the left support bolt and 
place the bolt through the support 
and the radiator bracket. Install the 
washer and nut. Torque the nut to 
specifications. Follow the same 
procedure for the right support. 

4. Install the lower radiator support 

retaining washer and nut and 

tighten the nut until the insulator is 

compressed to a thickness of 1/4 

inch. 

Install the fan and spacer. 

6. Remove the bolts and chain used for 
removal and install the header tank 
bolts. 

7. Connect the radiator hoses. 

Fill and bleed the cooling system. 

9. Start the engine and check for 
coolant leaks. 


ол 
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F-B-SERIES (WITH FORD 8-CYLINDER 
DIESEL ENGINES) 


Removal 
The F-and B-Series radiator 

installation is shown in Figure 9. 

|. Drain the cooling system. 

2. Disconnect the upper radiator hoses 
at the radiator. 

3. Remove retaining bolts and remove 
fan. 

4. Disconnect the lower radiator hose 
at the radiator. 
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FIG. 9 Radiator Installation—F-B-6000-7000 Series—Typical 


6. 


Remove the bolts securing the 
radiator to the radiator support and 
remove the radiator and shroud 
assembly. 
Remove the shroud from the 
radiator. 


Installation 


1. 


If a new radiator 15 to Бе installed, 
transfer the drain cock to the new 
radiator. Apply water-resistant 
sealer to the threads of the drain 
cock. 

Install the shroud to the radiator. 
Position the radiator and shroud to 
the support and install the retaining 
bolts. 

Install the fan. 

Connect the radiator hoses to the 
radiator. 

Fill and bleed the cooling system. 
Start the engine and check for 
coolant leaks. 


C-SERIES (WITH FORD 8-CYLINDER 
DIESEL ENGINES) 


Removal 


Тһе C-Series radiator installation is 


typical of that shown in Figure 7. 


I: 
2- 


Unlock and tilt cab. 

Drain the cooling system. 
Disconnect the upper and lower 
hoses and vent hose at the radiator. 
Remove bolt and nut retaining 


7: 


accelerator cable bracket to 
radiator. 

Remove the cooling fan retaining 
bolts and remove the fan. 

Remove nuts, washers and pads 
retaining the radiator strut to the 
frame on each side. 

Remove the two bolts, nuts and pad 
on each side retaining the radiator 
support to the frame. 

Remove the radiator, shroud, 
supports and braces as an assembly. 


Installation 


i 


If a new radiator is to be installed, 
transfer the radiator shroud, 
supports and braces to the new 
radiator. Transfer the drain cock to 
the new radiator, using water- 
resistant sealer on the threads. 


Position the radiator and related 
parts in the vehicle. 


Install the radiator support retaining 
bolts, nuts and pads. 

Install the radiator strut retaining 
nuts, washers and pads. 

Connect the radiator hoses and vent 
hose. 

Install the cooling fan and retaining 
bolts. 

Install accelerator cable bracket. 
Fill and bleed the cooling system. 
Operate the engine until it reaches 
normal operating temperature; 
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check the coolant level and check 
the system for leaks. 
9. Lower and lock the cab. 


L-SERIES (WITH GAS AND DIESEL 
ENGINES) 


Removal 
Radiator installations are typical of 

those shown in Figs. 10 and 11. 

1. Unlock and tilt hood assembly 
forward. 

2. Drain the cooling system. 
Disconnect all hoses and air lines as 
necessary. Remove electrical 
harness clamps and position harness 
aside, as necessary. 

3. Position a support under the front of 
the hood assembly. 

4. Disconnect hood assembly support 
cables and lower hood assembly 
onto the support. 

5. Disconnect radiator upper support 
rod. 

6. Remove the bolts securing the 
bottom of the radiator. 

7. Using a sling and chain fall, lift the 
radiator assembly from the truck. 
Move the radiator forward enough 
so the shroud clears the fan assembly 
as the radiator assembly is being 
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removed. FIG. 10 Radiator Installation—L-Series— Typical 

8. Remove the shroud from the 
radiator. 

9. Remove the shutter assembly if so TRANSMATIC TRANSMISSION MODELS 
equipped. 

Installation 


1. If a new radiator is to be installed, 
transfer the drain cock and all 
necessary fittings to the new 
radiator. 

2. Install the shroud to the radiator. 

3. Install the shutter assembly if so 
equipped. 

4. Using the proper sling and a chain 
fall, position the radiator assembly 
in the truck. 

5. [nstall the lower radiator retaining 
bolts and upper radiator support 
rod. Disconnect the sling and chain 
fall. Be sure to use the correct 
shoulder bolt for thickness of truck 
frame. 

6. Connect all radiator hoses and air 
lines as necessary to the radiator. 
Install electrical harness as 
necessary. 

7. Fill and bleed the cooling system. 
(Refer to Part 27-02). Operate the 
engine until it reaches normal 
operating temperatures; check the 
coolant level and check the system 
for leaks. 

8. Lower and lock the hood assembly 
into place. FIG. 11 Radiator Installation—L-Series—Typical 
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RADIATOR SUPPLY ТАМК 


Removal 

1. Drain the radiator until the coolant 
is out of the supply tank. Disconnect 
the radiator supply tank hose at the 
supply tank. Disconnect the radiator 
vent tube at the supply tank, if so 
equipped. 


2. Remove the overflow tube from the 
supply tank. Remove the supply 
tank strap or bracket retaining 
bolt(s) and remove the supply tank. 


Installation 

1. Position the supply tank in the 
chassis and install the strap or 
bracket retaining bolt(s). 


2. Connect the radiator hose, overflow 
tube and vent tube (if so equipped) 
to the supply tank. 

3. Fill and bleed the cooling system. 
Check for coolant leaks and proper 
coolant level after the engine reaches 
normal operating temperatures. 


CLEANING AND INSPECTION 


COOLING SYSTEM 


FORD GASOLINE ENGINES 


To remove rust, sludge and other 
foreign material from the cooling 
system, use either FoMoCo Regular 
Cooling System Cleanser or in severe 
cases use Heavy Duty Cleanser. 
Removal of such material restores 
cooling efficiency and avoids 
overheating. 

In severe cases where cleaning 
solvents will not properly clean the 
cooling system for efficient operation, it 
will be necessary to use the pressure 
flushing method. 


Various types of flushing equipment 
are available. If pressure flushing is 
used, make sure the cylinder head bolts 
are properly tightened to prevent 
possible water leakage into the 
cylinders. 


Always remove the thermostat prior 
to pressure flushing. 

A pulsating or reversed direction of 
flushing water flow will loosen sediment 
more quickly than a steady flow in the 
normal direction of coolant flow. 

Do not backflush cooling systems 
that have a water shut-off valve in the 
heater system, or damage to the valve 
can result. 


CUMMINS DIESEL ENGINES 


To clean the cummins Diesel 
cooling system, refer to CLEAN 
COOLING SYSTEM—SPRING AND 
FALL, in the Cummins Engine 
Operation and Maintenance Manual. 


DETROIT DIESEL ENGINES 


To clean the Detroit Diesel cooling 
system, refer to Cooling System in the 
applicable Detroit Diesel Highway 
Maintenance Manual. 


FORD V-8 DIESEL ENGINES 
Refer to the appropriate Caterpillar 


Service Manual for instructions on care 
and cleaning of the cooling systems. 
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SPECIFICATIONS 


(D Any belt that has operated for ten minutes or more is considered a used belt. 


TORQUE VALUES — 
Description Ft-Lbs Description Ft-Lbs ч) 
| Radiator Clamp to Radiator Support Bronco 5-8 Radiator Support to Frame 
Shutter to Radiator P-Series Diesel 5-8 Insulator Bolts 30-35 
Radiator to Body Sheet Metal Fan to Water Pump-All F-Series (Except F-350 DR) 12-18 
All F-Series, Bronco and Econoline except Econoline, Bronco and Parcel Delivery (Gas Only) 10-14 
F-350 with A/C and/or E.C. and Bronco W/302 Fan to Fan Spacer - P-Series Diesel and F-350 (DR) 8-12 
SSeS 10-15 Radiator to Radiator Support - P-Series (Gas) 20-30 
F-350 with A/C and/or OR with EC 20-25 Shroud to Radiator - F-100 through 350 and P-Series 5-8 
Radiator to Frame Crossmember P-Series 20-24 Shroud to Radiator - Bronco 1-2 
Radiator Hose Clamp 16-24 in-Ib Radiator-to-Body Side Supports - 
T cute se] ы 
Tie-Bar to Radiator Suppurt P-350-400-500 20-24 . F, B and LN-Series Medium 3/8-16 20-24 
Fan Shroud to Radiator Radiator Hose Clamp 16-22 inb 
W-Series 1/4-20 30-45 in-Ib Water By-Pass Connector to Engine Front Cover 
F-,L-, LN-, LT- and LNT-Series F and B-6000-7000 
Medium and Heavy 1/4-20 50-68 in-Ib C-6000-8000 
Radiator-to-Sidemember- F and Т-8000 13-23 
C-Series 3/8-16 20-24 Shutter to Radiator 
7/16-14 33-45 W-Series 1/4-20 30-45 in-Ib 
Radiator-ta-top-Support F. L. LN. LT- LNT 
а ы” 5/16-18 and 5/16-24 | 812 
Medium and Heavy 1/2-13 31-42 x Y 
Water Outlet Housing C-Series 1/4-20 50-68 in-Ib 
170, 240 and 300 Six 12-15 Water Filter Hose Clip-to-Air Inlet Housing 
302 V-8 12-15 3/8-16 20-25 
330, 350, 361, 390 and 391 V-8 23-28 Water Filter Hose Clip-to-Engine Idler Gear Cover 
401, 477 and 534 V-8 23-28 3/8-16 29-36 
Fan to Fan Hub Water Filter Ground Wire to Engine 1 
NH-Engines, W-Series Truck 45-50 3/8-16 29-36 - 4] 
Radiator Brace Rods 
L-, LN-, LT- and LNT-Series Trucks 30-35 ара DR S UREE 1 
DRIVE BELT TENSION 
А Minimum Tension (for use at mainte- Installation Tension 
Belt Width * 3 
nance interval only) (Hot Engine) Used Belt G) | New Belt 
1/4" 30 Ibs. 80 Ibs 
3/8” and 15/32" 50 Ibs. 110 Ibs. 140 Ibs. 
1/2" 50 Ibs. 110 Ibs. 140 Ibs. 
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PART 27-07 Radiator Automatic Shutter 
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DESCRIPTION AND OPERATION 


The automatic shutter controls 
engine temperature by regulating air 
flow through the radiator. It provides 
faster engine warm-up and less variation 
in operating temperature. 

There are three methods of 
operating the shutters, а 
thermostatically operated system, an air 
operated system and a vacuum operated 
system. The thermostatically controlled 
system is used on P-5000, W and L- 
Series trucks. The air operated system is 
used on other trucks with air brakes. A 
vacuum operated system is used on 
other trucks with vacuumboosted 
hydraulic brakes. 


THERMOSTAT OPERATED 
SYSTEM 


The thermostat operated system 
consists of a shutter control assembly, a 
shutter control rod or a shutter control 


cable and a shutter assembly. The 
shutter control assembly has a power 
element which works much like a 
thermostat. When the coolant 
temperature is below operating 
temperature, the shutters are closed 
because of the spring tension at the end 
of the control rod or cable. As the 
coolant reaches operating temperature, 
the power element expands and opens 
the shutters by working against the 
spring tension. 


AIR OPERATED SYSTEM 


The air operated shutter system 
consists of the shutter assembly, an air 
cylinder which operates the shutter, and 
a thermostatically controlled air valve 
called a shutterstat. With no air pressure 
on the system, springs in the shutter 
assembly will hold the shutter blades in 
the open position. With normal air 


pressure and the engine below operating 
temperature, the shutter blades close. 
As the engine coolant heats to the 
operating temperature setting of the 
shutterstat, an air valve in the 
shutterstat closes, cutting off air to the 
air cylinder. The air in the air cylinder 
is then exhausted through the 
shutterstat and the shutter assembly 
springs open the shutter blades. Always 
release the air from the brake system 
before removing a shutter air line. 


VACUUM OPERATED SYSTEM 


The vacuum operated shutter 
system consists of the shutter assembly, 
a vacuum power cylinder which 
operates the shutter, and 
thermostatically controlled vacuum 
valve called a shutterstat. Operation of 
this system is the same as for air with the 
exception that vacuum power is the 
operating medium. 
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TESTING 


AUTOMATIC SHUTTER TEST 


On trucks so equipped, the radiator 
automatic shutter thermostat maintains 
coolant temperature above the engine 


thermostat setting, opening or closing 
the shutter as necessary to maintain 
engine temperature at a pre-determined 
setting. The W-and L-Series trucks and 
the P-5000-Series trucks use a shutter 


that directly is operated by a thermostat 
linked to the shutter. On some trucks 
with air brakes, an air cylinder actuates 
the shutters. On other trucks with 
vacuum brakes, a vacuum cylinder 
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actuates the shutters. Control of the air 
or vacuum cylinder is maintained by a 
shutterstat, which is a thermostatically 
controlled valve. To determine the cause 
of automatic shutter malfunction, the 
air or vacuum cylinder and shutterstat 
or the thermostat power element and 
linkage can be tested separately. 


AIR CYLINDER TEST 


1. To test air cylinder operation, 
release all air pressure from the 
brake system and disconnect the air 
lineat the air cylinder. Springs in the 
shutter assembly should completely 
open the shutters. 

2. If shutters remain closed, the cause 
may be either the air cylinder is not 
working, cylinder linkage is 
maladjusted, the shutters are 
binding, or shutter spring is broken. 

3. Apply 90 psi air pressure to the air 
cylinder. The shutters should close 
completely, providing the linkage is 
adjusted correctly and the shutters 
are not binding. Check the air 
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cylinder for leaks. Replace or repair 
the air cylinder if leaking, or the 
shutters are not completely closed. 


VACUUM CYLINDER TEST 


1. To test vacuum cylinder operation, 
disconnect the vacuum line to the 
vacuum cylinder. Springs in the 
shutter assembly should completely 
open the shutters. 

2. If shutters remain closed, the cause 
may be either the vacuum cylinder is 
damaged, cylinder linkage is 
maladjusted, or the shutters are 
binding. 

3. Connect a temporary line from the 
truck vacuum system to the vacuum 
cylinder. Start the engine. Shutters 
should close completely when 
vacuum reaches normal level, 
providing the linkage is adjusted 
correctly and the shutters are not 
binding. Check the vacuum cylinder 
for air leaks. Replace the vacuum 
cylinder if leaking or if the shutters 
do not close completely. 
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THERMOSTATICALLY CONTROLLED 
SHUTTER TEST (W-L-SERIES) 


1. Make sure that the linkage is 
properly adjusted and free from 
binding. 

2. Check to see if shutters are opening 
at desired temperature range. 

If the shutters are opening at the 
desired temperature range, but the 
engine is overheating, the problem may 
be the engine thermostat, fan belt, water 
pump or a clogged cooling system. 

If the shutters are not opening at the 
desired temperature range, remove the 
control assembly and measure the 
distance from the gasket surface to the 
end of the power element. The distance 
should be 2-15/16 inches. If not, adjust 
it until the proper distance is obtained. 
If it is properly adjusted, check the 
number stamped on the end of the 
power element. Number 383 will open at 
170 degrees, Number 137 at 175 degrees 
and Number 380 at 180 degrees. 


ADJUSTMENTS 


RADIATOR AUTOMATIC 
SHUTTER ADJUSTMENT 


When operating properly, the 
radiator automatic shutters will remain 
fully closed until the engine reaches 
normal operating temperature. Àn 
adjustable feature is provided in the 
shutter linkage of some models to set the 
shutters at the fully closed position. 


AIR OPERATED SHUTTER—C-SERIES 


1. Apply air pressure (approximately 

90 psi) to the air cylinder for the full 

stroke of the piston to close the 

shutter blades. 

Loosen and back-off nut B (Fig. 1). 

3. Adjust nut A (Fig. 1) to provide a 
slight pressure of the rubber vane 
seals on the shutter blades. 

4. Tighten nut B. 


VACUUM-OPERATED SHUTTER—C- 
750-800 


l. Apply normal vacuum to the 
vacuum cylinder to close the shutter 
blades. 

2. Check for a slight pressure contact 
of the rubber vane seals on the 
shutter blades. 

3. If adjustment is required, loosen nut 
B (Fig. 1) and remove nut A from 


pin. 


tl 


4. Screw nut A (Fig. 1) in or out to 
increase or decrease the closed 
pressure contact of the rubber vane 
seals. 

5. Replace nut A on pin and apply 
vacuum to the cylinder. Recheck the 
blade contact. 

6. After the correct adjustment, 
tighten nut B. 


VACUUM-OPERATED SHUTTER—C- 
SERIES EXCEPT C-750-800 


1. Apply vacuum to the vacuum 
cylinder to close the shutter blades. 

2. Loosen and back-off nut B (Fig. 1). 

3. Adjust nut A (Fig. 1) to provide a 
slight pressure of the rubber vane 
seals on the shutter blade. 

4. Tighten nut B. 


THERMOSTATICALLY OPERATED 
SHUTTER—LN-6000-7000 


1. When the engine is cold, loosen jam 
nut B shown in Fig. 1. 

2. Turn nut A until slack in the cable 
is taken up and shutter blades are in 
the closed position. 

3. Tighten jam nut B. 


THERMOSTATICALLY OPERATED 


1. When the engine is cold, loosen jam 
nuts B shown in Fig. 1. 


2. Turn nut A until slack in linkage is 
taken up with the shutter blades in 
the closed position. 

3. Back off nut A 1 to 2 turns. 

4. Tighten jam nuts В. 


VACUUM-OPERATED SHUTTER—F 
AND B-6000-7000 


1. Loosen the jam nut (Fig. 1) and 
disconnect the swivel nut from the 
trip lever. 

2. Apply vacuum to the vacuum 
cylinder to move the trip lever to the 
shutter blade closed position. 

3. Move the shutter rod upward to 
obtain a slight pressure contact of 
the vane seals on the shutter blades. 
Then, adjust the swivel nut to match 
the hole in the trip lever. 

4. Connect the swivel nut to the trip 
lever and tighten the jam nut. 


THERMOSTAT OPERATED 
SHUTTER—P-SERIES 


1. When the engine is cold, loosen the 
nut B shown in Fig. 1. 

2. Adjust nut A to obtain a slight 
pressure contact of the shutter blade 
rubber vanes. 

3. Tighten nut B against nut A, taking 
care not to let nut A turn. 
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VERNATHERM THERMOSTATICALLY 
OPERATED SHUTTER L—W-SERIES 


1. 


With the engine temperature below 
150 degrees F, loosen the jam nut on 
the shutter control rod (Fig. 1). 

Adjust the turnbuckle on the shutter 
control rod until the shutter control 
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assembly plunger bottoms. 

Back off the turnbuckle 1 to 1 1⁄2 
turns. During very cold weather 
operation, the turnbuckle may be 
backed off 3-4 turns. If it is backed 
off 3-4 turns, it will have to be 
readjusted to 1 to 1 1/2 turns if and 
when warm weather operation is 
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encountered. 

Tighten the jam nut. 

Operate the engine and see if the 
shutter opens as the engine reaches 
operating temperature. The full 
open position of the shutter blades is 
at an angle of 60 degrees— 70 
degrees to the radiator. 
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SHUTTER ASSEMBLY 
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NUT “B” 


NUT “в” 


SHUTTER 


ASSEMBLY 
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FIG. 1 Automatic Shutter Adjustment Points 
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REMOVAL AND INSTALLATION 


AIR CYLINDER 


700-800 SERIES TRUCKS—GASOLINE 
ENGINES 


Removal 
The 700-800 Series air cylinder 

installations are shown in Fig. 2. 

1. Shut off the air control valve. 
Disconnect the air line at the air 
cylinder. 

2. On C-Series trucks, remove the 
cotter pin, washer and clevis pin 
connecting the air cylinder rod to 
the linkage. 

3. Remove the air cylinder retaining 
bolts and remove the air cylinder. 

Installation 

1. If a new air cylinder is being 
installed, transfer the nut(s) and air 
fitting to the new air cylinder. 

2. Install the air cylinder and torque 
the retaining bolts to specifications. 

3. On C-Series trucks, connect the air 
cylinder rod to the linkage with the 
clevis pin, washer and cotter pin. 

4. Connect the air line to the air 
cylinder and open the air control 
valve. Adjust the shutter linkage as 
described in this Part, Adjustments. 


800-900 SERIES TRUCKS—GASOLINE 
ENGINES 


Removal 
The air cylinder installations are 

shown in Figs. 3 and 4. 

1. Shut off the air control valve. 
Disconnect the air line at the air 
cylinder. 

2. Disconnect the shutter operating 
bellcrank at the air cylinder. 

3. Remove the air cylinder retaining 
bolts and remove the air cylinder. 

Installation 

l. If a new air cylinder is to be 
installed, transfer the air fitting to 
the new cylinder. Install the air 
cylinder on the mounting bracket. 
Position the shutter operating 
bellcrank on the cylinder and install 
the retaining nut. 

2. Connect the air line to the air 
cylinder and open the air control 
valve. Adjust the shutter linkage as 
described in this Part, Adjustments. 


CUMMINS DIESEL AND DETROIT 
DIESEL ENGINES 


Removal 
The air cylinder installations are 

shown in Figs. 2 through 5. 

1. On L-, LN-, LT-, LNT-Series 
trucks, open the hood assembly. On 
C-Series, tilt the cab. 
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FIG. 2 Typical C-Series Air-Operated Radiator Shutter Assembly—Gas Engine 


2. Shut off the air control valve. 
Disconnect the air line at the air 
cylinder. 

3. Disconnect the shutter operating 
bellcrank at the air cylinder. 

4. Remove the air cylinder retaining 
bolts and remove the air cylinder 
from the mounting bracket. 

Installation 

1. If a new air cylinder is to be 
installed, transfer the air fitting to 
the new cylinder. 

2. Install the air cylinder on the 
mounting bracket and torque the 
retaining bolts to specifications. 

3. Connect the air hose. Position the 
shutter operating bellcrank on the 
cylinder and install the retaining 
nut. 

4. Open the air control valve. Start the 
engine and check the shutter 
operation. 

5. Close the hood assembly. 


VACUUM CYLINDER 


GASOLINE ENGINES 


Removal 
Vacuum cylinder installations are 


shown in Figs. 6 and 7. 

l. Disconnect the vacuum line at the 
vacuum cylinder. 

2. On C-Series trucks remove the 
cotter pin, washer and clevis pin and 
disconnect the vacuum cylinder rod 
from the shutter linkage. 

3. Remove the retaining bolts and lift 
off the vacuum cylinder. 

Installation 

1. If a new vacuum cylinder is being 
installed, transfer the rod nut(s) and 
vacuum fitting to the new vacuum 
cylinder. 

2. Install the vacuum cylinder and 
torque the retaining bolts to 
specifications. 

3. On C-Series trucks connect the 
vacuum cylinder rod to the shutter 
linkage with clevis pin, washer and 
cotter pin. 

4. Connect the vacuum line to the 
vacuum cylinder. Adjust the shutter 
linkage as described in this Part, 
Adjustments. 


SHUTTERSTAT 


Whenever changing the shutterstat 
to a higher or lower temperature range, 
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the engine thermostat must Бе changed 

accordingly to a higher or lower range. 

Removal 

1. Partially drain the radiator so that 
the coolant level is below the 
shutterstat assembly. 

On an air operated system, close the 
air control valve. 

2. Disconnect the air hoses from the 
shutterstat. Remove the shutterstat. 
Do not attempt to adjust the 
Shutterstat. It should be replaced if 
it is not operating properly. 

Installation 
When installing a new shutterstat, 

be sure the difference in temperature 
calibration between the engine 
thermostat and the shutterstat is 
maintained or the shutters will be 
ineffective. 

1. Ifanew shutterstat is to be installed, 
remove the fittings from the old 
shutterstat. Apply water-resistant 
sealer on the threads of the fittings 
and install the fittings in the new 
shutterstat. 

2. Apply water-resistant sealer on the 
mounting threads of the shutterstat. 
Install the shutterstat. Connect the 
air hoses to the shutterstat. 

3. Fill the cooling system with coolant 
and bleed the system. 

4. Start the engine and check the 
shutter operation. Check the system 
for leaks and correct coolant level. 


SHUTTER ASSEMBLY 


C-SERIES TRUCKS—GASOLINE 
ENGINES 


Removal 
Refer to Figures 4, 6 and 7. 

1. Оп ап air operated system, close the 
air control valve. Disconnect the air 
line at the air cylinder. 

On a vacuum operated system, 
disconnect the vacuum line at the 
vacuum cylinder and at the shutterstat. 
2. Disconnect the throttle linkage 

ahead of the radiator and swing to 
one side. Remove the bolt(s) 
retaining the air or vacuum line on 
the radiator and/or shutter 
assembly. 

3. Remove the bolts, nuts and washers 
retaining the shutter assembly to the 


radiator. 

4. Lift the shutter assembly from the 
truck. 

Installation 


1. If the shutter is being replaced, 
transfer the air or vacuum cylinder, 
linkage and weatherstrip to the new 
shutter. 

2. Position the shutter assembly on the 
radiator and install the retaining 
bolts, nuts and washers. Adjust the 
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FIG. 3 Typical L-Series Air-Operated Radiator Shutter Assembly—Gas 


Engines and 6V-53 Diesel 


radiator shutter linkage as described 
in this Part, Adjustments. 

3. Connect the air or vacuum line. 
Conrect the throttle linkage. 

4. Оп ап air operated system, open the 
air control valve. 

5. Start the engine and check the 
shutter operation. Check the system 
for leaks. 


W-SERIES TRUCKS—ALL ENGINES 


Removal 

1. Remove the radiator (refer to Part 
27-04, Removal and Installation). 

2. Remove the cotter pin from the 
shutter control rod (Fig. 8) and 
remove the shutter control rod from 
the shutter control assembly lever. 
Remove the shutter control 

assembly cover plate. 

3. Remove the bolts, nuts and washers 
from each side of the shutter 
assembly. Disconnect the overflow 
hose from the radiator cap housing 
and remove the shutter assembly. 

Installation 


1. If the shutter assembly is being 
replaced, transfer the overflow hose 
and clamps from the old shutter 
assembly. 

2. Install the shutter assembly on the 


radiator. 

3. Insert the shutter control rod in the 
shutter control assembly lever and 
install the cotter pin. 

4. Adjust the control rod (refer to 
Adjustments). 

5. Install the shutter contro! assembly 
cover plate and connect the overflow 
hose to the radiator cap housing. 

6. Install the radiator (refer to Part 27- 
04, Removal and Installation). 


L-LN-LT-LNT-SERIES—ALL ENGINES 

Removal 

1. Unlock and tilt hood assembly 
forward. 

2. On air operated system, close the air 
control valve. Disconnect the air line 
at the air cylinder. 

On thermo operated system (Figs. 9 
through 11), remove cotter pin 
attaching shutter control linkage to 
bellerank. Disconnect shutter control 
linkage from bellcrank. Remove linkage 
attaching screw as necessary. 

3. Remove the bolts retaining the 
shutter assembly to the radiator. 

4. Lift the shutter assembly from the 
truck. 

Installation 

1. Position the shutter assembly in 
front of the radiator and install 


27-07-07 


2, 


attaching bolts. 

On air operated system, connect the 
air line and open air control valve. 
On thermo operated system, connect 


the air line and open air control valve. 
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4. 


Adjust the shutter assembly as 
described in Adjustments, as 
necessary. 

Close and lock hood assembly. 
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MAJOR REPAIR OPERATIONS 


AIR CYLINDER 


Some air operated shutter 


installations are equipped with air 
cylinders that are replaced as a unit. 
Other installations have air cylinders 
which can be disassembled and repaired. 
The instructions below apply to the 
repairable type air cylinder. 
Disassembly 


The air cylinder assembly is shown 


in Fig. 12. 


1. 


Remove the air cylinder. Remove 
the four long bolts and the nuts 
retaining the air cylinder ends to the 
cylinder (Fig. 12). Slide off the air 
inlet end and the cylinder housing. 
Loosen the lock nut at the actuating 
arm end of the piston and unscrew 
the piston from the actuating arm. 
Remove the lock nut, piston 
assembly, return spring, spring seat 
washer, felt, and gasket. 

Remove the nut and lock washer 
from the piston cup retainer. 
Remove the cup retainer, cup, and 
lift off the seal. 

Remove the two screws and lock 
washers retaining the dust cap 
retainer. Remove the dust cap, felt, 
and washer. 


Assembly 


l. 


Install the dust cap washer, new felt, 
dust cap, dust cap retainer and the 
screws and lock washers. Do not 
tighten the retaining screws at this 
time. 

Install a new gasket, felt, and spring 
seat washer on the actuating arm 
bracket end plate. 

Install the return spring on the 
piston, insert the piston assembly 
through the actuating arm end plate, 
and install the lock nut. 

Install the seal in the piston groove, 
the piston cup, cup retainer, and 
lock washer and nut. 

Screw the piston assembly into the 
actuating arm and tighten the lock 
nut. 

Tighten the dust cap retaining 
Screws. 

Coat the cylinder and piston cup 
with a high temperature grease 
(Litholene multipurpose grease or 


the equivalent). Install the cylinder 
housing. Install the O-ring on the air 
inlet and plate and place the plate on 
the cylinder housing. 

Install the four bolts, position the 
mounting bracket on the bolts, and 
install the lock washers and nuts. 


SHUTTER ASSEMBLY 


Disassembly 
1. 


Оп C-Series Trucks, disconnect the 
linkage from the shutter pin and 
remove the air or vacuum cylinder 
and linkage. 

Place the assembly on a work bench 
and remove the bolts and washers 
retaining the shutter blades to the 
housing. 

Remove the shutter blade assembly 
from the housing. 

Remove the shutter blade return 
springs. 


RADIATOR 


SHUTTER 


5. 


Remove the retaining wires from the 
end brackets. Remove the E clips 
from the blade actuating bracket. 
Remove the brackets from the 
shutter blades. 


Assembly 


l. 


SHUTTERSTAT 


If the oilite bearings are damaged 
either replace or rebush the 
bearings. Repair or replace damaged 
shutter blades. 

Install the washers on the shutter 
blades. Install the brackets, 
retaining wires, and E clips on the 
shutter blades. 

Position the shutter blade assembly 
on the housing with the actuating 
arm rod through the shutter housing 
and into the cylinder arm. 

Install the blade retaining screws 
and washers. 

On the C-Series truck, install the air 
or vacuum cylinder and connect the 
linkage. 
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FIG. 4 Typical C-CT-900 Series Air-Operated Shutter Assembly—Gas Engine 
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FIG. 6 Typical С-750-800 Vacuum-Operated Radiator Shutter Assembly—Gas 
Engine 
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FIG. 8 W-Series—Vernatherm Thermostat-Operated Shutter Assembly 
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FIG. 9 Typical LN-6000-7000 Thermostat-Operated Shutter Assembly 
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FIG. 10 Typical L-800-8000 Series Thermostat-Operated Shutter Assembly 
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FIG. 11 Typical L-9000 Series Thermostat-Operated Shutter Assembly 
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FIG. 12 Air Cylinder Assembly 
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PART 28-01 Starting System General Service 


GENERAL INFORMATION 


The function of the starting system 
is to crank the engine at a speed fast 
enough to permit the engine to start. 
Heavy cables, connectors, and switches 
are used in the starting system because 
of the large current required by the 
starter while it is cranking the engine. 
The amount of resistance in the starting 
circuit must be kept to an absolute 
minimum to provide maximum current 
for starter operation. Loose or corroded 
connections, relay contacts, or partially 
broken cables will result in slower than 


normal cranking speeds, and may even 
prevent the starter from cranking the 
engine. 

In cases of starting system trouble, 
the owner may have discharged the 
battery before calling for assistance. At 
the time the trouble occurs, the owner is 
more interested in getting the engine 
started than in knowing the cause of the 
trouble. A road service procedure is 
presented to aid the service technician in 
such cases of starting trouble. Once the 
engine is started, be sure to follow 


diagnosis procedures in order to locate 
the cause of the starting difficulty. The 
road service is not a part of the diagnosis 
procedures. 

Refer to the Truck Diagnosis 
Manual, Form FD-7962-70T, for 
diagnosis information and procedures. 

Refer to the Wiring Diagrams 
Manual, Form 7795P-73, for electrical 
schematic wiring diagrams and the 
locations of wiring harnesses. 
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PART 28-02 Positive Engagement Starter 
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DESCRIPTION AND OPERATION 


= TO ALTERNATOR OUTPUT 
| i3 | + STARTER RELAY UU 0 


BATTERY 


POSITIVE ENGAGEMENT 
STARTER 


The starting system includes the 
starter motor with an integral positive- 
engagement drive, the battery, a remote 
control starter switch (part of the 
ignition switch), the neutral-start switch 
(used with automatic transmissions), the 


AUTOMATIC 
TRANSMISSION ONLY 
STARTER NEUTRAL SWITCH 
CLOSED WITH SELECTOR IN 
Ы OR P POSITION ! 


іл 


STARTER SWITCH 


starter relay, and heavy circuit wiring. 

Turning the ignition key to the 
START position actuates the starter 
relay through the starter control circuit. 
The starter relay then connects the 
battery to the starter. 

Vehicles equipped with an 
automatic transmission have a neutral- 
start switch in the starter control circuit. 
This prevents operation of the starter on 
vehicles with an automatic transmission 
if the selector lever is not in the N 
(neutral) or P (park) position. 

When the starter is not in use, one of 
the field coils is connected directly to 
ground through a set of contacts (Fig. 


(ON IGNITION SWITCH 
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FIG. 1 Starting Circuit 


1). When the starter is first connected to 
the battery, a large current flows 
through the grounded field coil, 
actuating a movable pole shoe. The pole 
shoe is attached to the starter drive 
plunger lever and thus the drive is 
forced into engagement with the 
flywheel. 


J1083.F 


When the movable pole shoe is fully 
seated, it opens the field coil grounding 
contacts and the starter is then in 
normal operation. Normal field current 
is used to maintain the movable pole 
shoe in the fully seated position during 
the time that the starter is cranking the 
engine. 
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TESTING 


ROAD SERVICE 


On road service calls, connect a 
booster battery to the system for cases of 
a starter that will not crank the engine 
Or a starter that cranks the engine very 
slowly. If the starter does not turn the 
engine over, even with the booster 
battery attached, refer to the following 
tests. Be certain that correct battery 
voltage polarity is observed when using 
a booster battery; positive to positive, 


and negative to negative connection of 
the auxiliary cables. Be sure that all 
lights are OFF when using a booster 

battery.DO NOT USE A BOOSTER 
BATTERY OR BATTERIES WITH A 
VOLTAGE GREATER THAN THE 
VEHICLE BATTERY VOLTAGE. 
TO DO SO MAY CAUSE DAMAGE 
TO THE STARTER.When the engine 
is started with a booster battery, be 


certain the engine is at idle speed before 
disconnecting the booster battery. 


ON VEHICLE TESTING 


STARTER DRIVE AND STARTER TEST 


Flood the warm engine by pumping 
the accelerator eight to ten times. Turn 
the ignition key to start and hold it in 
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the start position. Тһе engine should fire 
immediately, but should not start and 
run. The starter should continue to 
crank the engine. This indicates a 
normal, acceptable starter drive. If the 
engine stops turning and the starter 
spins at high speed, the drive is not 
operating properly and should be 
replaced. Whenever possible, remove 
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FIG. 2 Starter Cranking Circuit 
Test 


POSITIVE ENGAGEMENT STARTER 


the plunger cover to observe if the 
plunger pole is operating while the 
starter is on the vehicle. Do not damage 
the exposed switch during starter 
removal or installation. 


ALTERNATE STARTER DRIVE TEST 


1. Pull the push-on connector from the 
ignition coil primary terminal. Place 
the connector loosely on the coil 
terminal. 

2. Connect a remote control starter 
switch to the starter relay. 

3. Turn the ignition switch key to the 
ON position and depress the remote 
control starter switch. As soon as 
the engine begins to run, pull the 
push-on connector from the coil 
terminal while holding the remote 
control switch in the start position. 
Pulling the wire off the coil kills the 
ignition, and the dead engine should 
now be cranked by the starter. 

4. Observe to see if the starter begins to 
crank the dead engine and if it 
continues to crank the engine until 
the remote control switch is 
released. If the starter does not 
crank the dead engine, the drive 
assembly is slipping. 

5. Repeat the test at least three times in 
succession to detect intermittent 
operation. 


STARTER CRANKING CIRCUIT TEST 


Excessive resistance in the starter 
circuit can be determined from the 
results of this test. Make the test 
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connections as shown in Fig. 3. Crank 

the engine with the ignition OFF. This 

is accomplished by disconnecting the 
grounding the high tension lead from 

the ignition coil and by connecting a 

jumper from the battery terminal of the 

starter relay to the S terminal of the 
relay. 

The voltage drop in the circuit will 
be indicated by the voltmeter (0 to 2 volt 
range). Maximum allowable voltage 
drop should be: 

1. With the voltmeter negative lead 
connected to the starter terminal 
and the positive lead connected to 
the battery positive terminal (Fig. 2, 
connection (1)) ...0.5 volt. 

2. With the voltmeter negative lead 
connected to the battery terminal of 
the starter relay and the positive lead 
connected to the positive terminal of 
the battery (Fig. 2, connection 
(2))...0.1 volt. 

3. With the voltmeter negative lead 
connected to the starter terminal of 
the starter relay and the positive lead 
connected to the positive terminal of 
the battery (Fig. 2, connection 
(3))...0.3 volt. 

4. With the voltmeter negative lead 
connected to the negative terminal 
of the battery and the positive lead 
connected to the engine ground (Fig. 
2, connection (4))...0.1 volt. 


STARTER LOAD TEST 


Connect the test equipment as 
shown in Fig. 3. Be sure that no current 


Vase) то COIL 
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15 flowing through the ammeter and 
heavy-duty carbon pile rheostat portion 
of the circuit (rheostat at maximum 
counterclockwise position). 

Crank the engine with the ignition 
OFF, and determine the exact reading 
on the voltmeter. This test is 
accomplished by disconnecting and 
grounding the high tension lead from 
the ignition coil, and by connecting a 
jumper from the positive battery 
terminal to the "S" terminal of the 
starter relay. 

Stop cranking the engine. Then 
reduce the resistance of the carbon pile 
until the voltmeter indicates the same 
reading as that obtained while the 
starter cranked the engine. The 
ammeter will indicate the starter current 
draw under load. 


BENCH TESTS 
STARTER NO-LOAD TEST 


The starter no-load test will uncover 
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Test 


open or shorted windings, rubbing 
armature, and bent armature shaft. The 
starter can be tested, at no-load, on the 
test bench only. 

Make the test connections as shown 
in Fig. 4. The starter will run at no-load. 
Be sure that no current is flowing 
through the ammeter (rheostat at 
maximum counterclockwise position). 
Determine the exact reading on the 
voltmeter. 

Disconnect the starter from the 
battery. Then, reduce the resistance of 
the rheostat until the voltmeter indicates 
the same reading as that obtained while 
the starter was running. The ammeter 
will indicate the starter no-load current 
draw. 


ARMATURE OPEN CIRCUIT 
TEST—ON TEST BENCH 


Ап open circuit armature may 
sometimes be detected by examining the 
commutator for evidence of burning. А 
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FIG. 6 Field Grounded Circuit Test 


spot burned on the commutator is 
caused by an arc formed every time the 
commutator segment, connected to the 
open circuit winding, passes under a 
brush. 


ARMATURE AND FIELD GROUNDED 
CIRCUIT TEST—ON TEST BENCH 


This test will determine if the 
winding insulation has been damaged, 
permitting a conductor to touch the 
frame or armature core. 

To determine if the armature 
windings are grounded, make the 
connections as shown in Fig. 5. If the 
voltmeter indicates any voltage, the 
windings are grounded. 

Grounded field windings can be 
detected by making the connections as 
shown in Fig. 6. If the voltmeter 
indicates any voltage, the field windings 
are grounded. 


REMOVAL AND INSTALLATION 


POSITIVE ENGAGEMENT 


STARTER 
1. Raise the vehicle on a hoist (light 
vehicles). 


2. Disconnect the starter cable at the 
starter terminal. 

3. Remove the starter mounting bolts. 
Remove the starter assembly (Fig. 
7). 

4. Position the starter assembly to the 


flywheel housing, and start the 
mounting bolts. 

5. Snug all bolts while holding the 
starter squarely against its mounting 
surface and fully inserted into the 
pilot hole. Torque the bolts to 
specification. 


6. Connect the starter cable. 
7. Lower the vehicle. Check the 


operation of the starter. 
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FIG. 7 Starter Mounting 
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Disassembly 

1. Loosen the brush cover band 
retaining screw and remove the ARMATURE 11005 е... ' 
brush cover band and the starter a \ 
drive plunger lever cover. Observe — 


BRUSH COVER 
BAND 11126 


k BUSHING 


the lead positions for assembly and 
then remove the commutator 
brushes from the brush holders. 

2. Remove the through bolts, starter 
drive end housing, and the starter 
drive plunger lever return spring. 

3. Remove the pivot pin retaining the 
starter gear plunger lever and 
remove the lever and the armature. 

4. Remove the stop ring retainer. 

Remove and discard the stop ring 

retaining the starter drive gear to the 

end of the armature shaft, and 
remove the starter drive gear 
assembly. 

Remove the brush end plate. 

6. Remove the two screws retaining the 
ground brushes to the frame. 

7. On the field coil that operates the 
starter drive gear actuating lever, 
bend the tab up on the field coil 
retaining sleeve and remove the 
sleeve. 

8. Remove the three coil-retaining 
screws, using Tool 10044-A and an 
arbor press (Fig. 9). The arbor press 
prevents the wrench from slipping 
out of the screw. Unsolder the field 
coil leads from the terminal screw, 
and remove the pole shoes and coils 
from the frame. Use a 300-watt 
solder iron. 

9. Cut (or unsolder) the insulated 
brush leads from the field coils, as 
close to the field connection point as 
possible. 

10. Remove the starter terminal nut, 
washer, insulator and terminal from 
the starter frame. Remove any 
excess solder from the terminal slot. 

Cleaning and Inspection 

1. Use a brush or air to clean the field 
coils, armature, commutator, 
armature shaft, brush end plate, and 
drive end housing. Wash all other 
parts in solvent and dry the parts. 

2. Inspect the armature windings for 
broken or burned insulation and 
unsoldered connections. 

3. Check the armature for open circuits 
and grounds. 
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FIG.8 Starter Disassembled 


4. Check the commutator for runout 
(Fig. 10). Inspect the armature shaft 
and the two bearings for scoring and 
excessive wear. If the commutator is 
rough, or more than 0.005 inch out- 
of-round, turn it down. 

5. Check the brush holders for broken 
springs and the insulated brush 
holders for shorts to ground. 
Tighten any rivets that may be loose. 
Replace the brushes if worn to 1/4 
inch in length. 

6. Check the brush spring tension. 
Replace the springs if the tension is 
not within specified limits (40 
ounces minimum). 

7. Inspect the field coils for burned or 
broken insulation and continuity. 
Check the field brush connections 
and lead insulation. A brush kit and 
a contact kit are available. All other 
assemblies are to be replaced rather 
than repaired. 

8. Examine the wear pattern on the 
starter drive teeth. The pinion teeth 
must penetrate to a depth greater 
than 1/2 the ring gear tooth depth 
(Fig. 11), to eliminate premature 
ring gear and starter drive failure. 

9. Replace starter drives and ring gears 
with milled, pitted or broken teeth 
or that show evidence of inadequate 
engagement (Fig. 11). 


Assembly 

1. Install the starter terminal, 
insulator, washers, and retaining nut 
in the frame (Fig. 12). Be sure to 
position the slot in the screw 
perpendicular to the frame end 
surface. 
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FIG. 9 Pole Shoe Screw Removal 
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FIG. 10 Commutator Runout Check 


2. Position the coils and pole pieces, 
with the coil leads in the terminal 
screw slot, and then install the 
retaining screws (Fig. 8). As the pole 
shoe screws are tightened, strike the 
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FIG. 11 
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NORMAL WEAR PATTERN 


frame several sharp blows with a 
soft-faced hammer to seat and align 
the pole shoes, then stake the screws. 
Install the solenoid coil and retainer 
and bend the tabs to retain the coils 
to the frame. 

Solder the field coils and solenoid 
wire to the starter terminal using 
rosin core solder. Use a 300-watt 
iron. 

Check for continuity and grounds in 
the assembled coils. 

Position the new insulated field 
brushes lead on the field coil 
terminal. Install the clip provided 
with the brushes to hold the brush 
lead to the terminal. Solder the lead, 
clip, and terminal together, using 
rosin core solder (Fig. 12). Use a 
300-watt iron. 

Position the solenoid coil ground 
terminal over the nearest ground 
screw hole. 

Position the ground brushes to the 
starter frame and install the 
retaining screws (Fig. 12). 

Position the starter brush end plate 
to the frame with the end plate boss 
in the frame slot. 


. Apply a thin coating of Lubriplate 


777 on the armature shaft splines. 
Install the starter motor drive gear 
assembly to the armature shaft and 
install a new retaining stop ring. 
Install a new stop retainer. 
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SMALL WEAR PATTERN 


11. 


12. 


13. 


14. 


15. 


16. 


Pinion and Ring Gear Wear Patterns 


Position the fiber thrust washer on 
the commutator end of the armature 
shaft and position the armature in 
the starter frame. 

Partially fill the drive end housing 
bearing bore with grease 
(approximately 1/4 full). Position 
the starter drive gear plunger lever 
to the frame and starter drive 
assembly, and install the pivot pin. 
Position the starter drive plunger 
lever return spring and the drive end 
housing to the frame and install and 
tighten the through bolts to 
specification (55-75 inch pounds). 
Do not pinch the brush leads 
between the brush plate and the 
frame. Be sure that the stop ring 
retainer is seated properly in the 
drive housing. 

Install the brushes in the brush 
holders. Be sure to center the brush 
springs on the brushes. 

Position the drive gear plunger lever 
cover on the starter and install the 
brush cover band with a gasket. 
Tighten the band retaining screw. 
Check the starter no-load current 
draw. 


STARTER DRIVE REPLACEMENT 


ih 


Loosen and remove the brush cover 
band and the starter drive plunger 
lever cover (Fig. 8). 
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EXCESSIVE WEAR ON 
2 OR 3 TEETH 
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MILLED TOOTH-METAL 


BUILD-UP WILL NOT 
PERMIT ENGAGEMENT 
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FIG. 12 Field Coil Assembly 


2. Loosen the through bolts enough to 
allow removal of the drive end 
housing and the starter drive 
plunger lever return spring. 
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3. Remove the pivot ріп retaining the 
starter drive plunger lever and 
remove the lever. 

4. Remove the drive gear stop ring 
retainer and stop ring from the end 
of the armature shaft and remove 
the drive gear assembly. 

5. Apply a thin coating of Lubriplate 
777 on the armature shaft splines. 
Install the drive gear assembly on 
the armature shaft and install a new 
stop ring. 

6. Position the starter gear plunger 
lever on the starter frame and install 
the pivot pin. Be sure that the 
plunger lever properly engages the 
starter drive assembly. 

7. Install a new stop-ring retainer. 
Partially fill the drive end housing 
bearing bore with grease 
(approximately 1/4 full). Position 
the starter drive plunger lever return 
spring and drive end housing to the 
starter frame, and then tighten the 
through bolts to specifications (55- 
75 inch pounds). 

8. Position the starter drive plunger 
lever cover and the brush cover 
band, with its gasket, on the starter. 
Tighten the brush cover band 
retaining screw. 


BRUSH REPLACEMENT 


Replace the starter brushes when 
they are worn to 1/4 inch. Always 
install a complete set of new brushes. 
1. Loosen and remove the brush cover 

band, gasket, and starter drive 

plunger lever cover. Remove the 
brushes from their holders. 

2. Remove the two through bolts from 
the starter frame. 

3. Remove the drive end housing, and 
the plunger lever return spring. 

4. Remove the starter drive plunger 

lever pivot pin and lever, and 

remove the armature. 

Remove the brush end plate. 

Remove the ground brush retaining 

screws from the frame and remove 

the brushes. 

7. Cut the insulated brush leads from 

the field coils, as close to the field 

connection point as possible. 

Clean and inspect the starter motor. 

9. Replace the brush end plate if the 
insulator between the field brush 
holder and the end plate is cracked 
or broken. 

10. Position the new insulated field 
brushes lead on the field coil 
connection. Position and crimp the 
clip provided with the brushes to 
hold the brush lead to the 
connection. Solder the lead, clip, 
and connection together, using rosin 
core solder (Fig. 12). Use a 300-watt 
iron. 
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11. 
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13. 


14. 


15. 


16. 
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18. 
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Install the ground brush leads to the 
frame with the retaining screws. 
Clean the commutator with 00 or 
000 sandpaper. 

Position the brush end plate to the 
starter frame, with the end plate boss 
in the frame slot. 

Install the armature in the starter 
frame. 

Install the starter drive gear plunger 
lever to the frame and starter drive 
assembly, and install the pivot pin. 
Partially fill the drive end housing 
bearing bore with grease 
(approximately 1⁄4 full). Position 
the return spring on the plunger 
lever, and the drive end housing to 
the starter frame. Install the through 
bolts and tighten to specified torque 
(55-75 inch pounds). Be sure that 
the stop ring retainer is seated 
properly in the drive end housing. 
Install the commutator brushes in 
the brush holders. Center the brush 
springs on the brushes. 

Position the plunger lever cover and 
the brush cover band, with its gasket 
on the starter. Tighten the band 
retaining screw. 

Connect the starter to a battery to 
check its operation. 


ARMATURE REPLACEMENT 


Loosen the brush cover band 
retaining screw and remove the 
brush cover band, gasket, and the 
plunger lever cover. Remove the 
brushes from their holders. 
Remove the through bolts, the drive 
end housing, and the drive plunger 
lever return spring. 

Remove the pivot pin retaining the 
starter gear plunger lever, and 
remove the lever. 

Remove the armature. If the starter 
drive gear assembly is being reused, 
remove the stop ring retainer and 
the stop ring from the end of the 
armature shaft, and remove the 
drive. 

Place the drive gear assembly on the 
new armature with a new stop ring. 
Install the armature in the starter 
frame. 

Position the drive gear plunger lever 
to the frame and drive gear assembly 
and install the pivot pin. 

Partially fill the drive end housing 
bearing bore with grease 
(approximately 1/4 full). Position 
the drive plunger lever return 
spring, the drive end housing and 
the front end plate to the starter 
frame; then, install and tighten the 
through bolts to specification. Be 
sure that the stop ring retainer is 
seated properly in the drive housing. 
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Place the brushes in their holders, 
and center the brush springs on the 
brushes. 


. Position the plunger lever cover and 


the brush cover band, with its 
gasket, and then tighten the 
retaining screw. 


. Connect the starter to a battery to 


check its operation. 


STARTER TERMINAL 


Removal 


1 


Loosen the brush cover band 
retaining screw and remove the 
brush cover band and the starter 
drive plunger lever cover. Observe 
the lead positions for assembly and 
then remove the commutator 
brushes from the brush holders. 
Remove the through bolts, starter 
drive end housing, starter drive 
plunger lever return spring, and the 
brush end plate. 

Remove the pivot pin retaining the 
starter gear plunger lever and 
remove the lever and the armature 
assembly. 

Unsolder the field coil and solenoid 
wire leads from the terminal screw. 
Use a 300-watt soldering iron. 
Remove the starter terminal nut, 


washer, insulator and terminal from the 
starter frame. 
Installation 


1. 


Install the new starter terminal, 
insulator, washers, and retaining nut 
in the frame (Fig. 8). Be sure to 
position the slot in the screw 
perpendicular to the frame end 
surface. 

Solder the field coils and solenoid 
wire to the starter terminal using 
rosin core solder. Use a 300-watt 
iron. 

Check for continuity and grounds in 
the assembled coils. 

Position the starter brush end plate 
to the frame with the end plate boss 
in the frame slot. 

Position the armature in the starter 
frame. 

Position the starter drive gear 
plunger lever to the frame and 
starter drive assembly, and install 
the pivot pin. 

Partially fill the drive end housing 
bearing bore with grease 
(approximately 1⁄4 full). Position 
the starter drive plunger lever return 
spring and the drive end housing to 
the frame and install and tighten the 
through bolts to specification (55-75 
in-lbs). Do not pinch the brush leads 
between the brush plate and the 
frame. Be sure that the stop ring 
retainer is seated properly in the 
drive housing. 
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8. Install the brushes in the brush 
holders. Be sure to center the brush 
springs on the brushes. 

9. Position the drive gear plunger lever 
cover on the starter and install the 
brush cover band with a gasket. 
Tighten the band retaining screw. 

10. Check the starter no-load current 


draw. 
SPECIFICATIONS 
POSITIVE ENGAGEMENT STARTER 
I Positive Engagement Starter Motor Starter Brushes — 
Ё i Normal | Min. | imm Through 
Current Draw | Engine Stall Max. Мо. Mfg. Wear Spring Bolt 
Dia. Under Normal | Cranking Torque Load Load Length Limit Tension Torque Mounting 
(Inches) Load Speed (05 Volts (Amps) | (Amps) (Inches) (Inches) (Ounces) | (In-Lbs) | Bolt Torque 
Ë (Amps) (rpm) (Ft-Lbs) (Ft-Lbs) 
4 150—200 180-250 90 460 70 050 | 1025 40 || 50—75 WEA 
ET 150—180 150-290 15.5 670 70 0.50 | 0,25 40 | 55-75 Шек 
Maximum Commutator runout is 0.005 inch. Maximum starting circuit voltage drop (battery positive terminal to starter 
terminal) at normal engine temperature is 0.5 volt 
€ 
SPECIAL TOOLS 
Ford Tool No. | Former No. Description 
TOOL 10044-А | 10044-A Generator Pole 
Screw Wrench 
CJ 1430-B 


Ford Tool No. Former No. Description 


TOOL 10044-A 10044-A Generator Pole 
Screw Wrench 


CJ145]-A 
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DELCO REMY STARTER 


PART 28-10 Delco Remy Starter 


This Information Applies To All Trucks with Diesel Engines 
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DESCRIPTION AND OPERATION 


The Delco starter is a 12-volt unit 
that has the solenoid mounted on the 
starter housing (Fig. 1). The solenoid is 
energized when the starter relay 
contacts are closed. This action engages 
the starter drive with the flywheel ring 
gear, starting the engine. An 
overrunning clutch in the drive protects 
the starter from excessive speed when 
the engine starts. The starter current 
flows through the solenoid energizing 
coil until the solenoid plunger is at the 
end of its travel. The plunger then closes 
a set of contacts that by-pass the 
energizing coil, letting the holding coil 
keep the starter drive engaged. A 
Typical installation of the Delco 12-volt 
starting system is shown in Fig. 3. 


STARTER SHIELD RETAINING BOLTS 
Ë xir 


| ; 


STARTER MOUNTING BOL 


TS 
J1305-B 


FIG. 1 Delco Starter Mounting 


TESTING 


ROAD SERVICE 


On road service calls, connect a 
booster battery to the system for cases of 
a starter that will not crank the engine 
or a Starter that cranks the engine very 
slowly. If the starter turns the engine 
over, but the engine still will not start, 
even with the booster battery attached, 
refer to the following tests. Be certain 
that correct battery polarity is observed 
when using a booster battery; positive to 
positive, and negative to negative 
connection of the auxiliary cables. 


ON VEHICLE TESTING 


STARTER CRANKING CIRCUIT TEST 


Excessive resistance in the starter 
circuit can be determined from the 
results of this test. Make the test 
connections as shown in Fig. 2 on each 
set of batteries. Crank the engine with 
the ignition OFF. This is accomplished 
by disconnecting and grounding the 
high tension lead from the ignition coil 
and by connecting a jumper from the 
battery terminal of the starter solenoid 


to the energizing terminal (black wire), 
of the starter solenoid. 

The voltage drop in the circuit will 
be indicated by the voltmeter (0 to 2 volt 
range). Maximum allowable voltage 
drop for each set of batteries should be: 
1. With the voltmeter negative lead 

connected to the starter terminal 

and the positive lead connected to 

the battery positive terminal (Fig. 2, 

connection (1))...0.5 volt. 

2. With the voltmeter negative lead 
connected to the battery terminal of 
the starter relay and the positive lead 
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FIG. 2 Starter Cranking Circuit 
Test 
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connected to the positive terminal of 
the battery (Fig. 2, connection 
(2))...0.1 volt. 

With the voltmeter negative lead 
connected to the starter terminal of 
the starter relay and the positive lead 
connected to the positive terminal of 
the battery (Fig. 2, connection 
(3))...0.3 volt. 

With the voltmeter negative lead 
connected to the negative terminal 
of the battery and the positive lead 
connected to the engine ground (Fig. 
2, connection (4))...0.1 volt. 


STARTER LOAD AND NO-LOAD 
TESTS 


Follow the procedures under these 


headings given in Part 28-02, Testing. 
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REMOVAL AND INSTALLATION 


STARTER 


Removal 

1. Open the battery box and disconnect 
the battery cables. 

2. Remove one bolt and lock washer 
securing the battery cable retainer to 
the right rear cylinder head cover. 

3. Remove the starter upper mounting 
bolt (Fig. 1). 

4. Remove the clamps securing the 
resonator inlet pipes to the exhaust 
manifolds, and position the inlet 
pipes out of the way. 

5. Remove the starter shield retaining 
bolts (Fig. 1). 


6. Disconnect the starter and starter 


solenoid wires. Tag the wires to 
facilitate connection at the proper 
terminals during starter installation. 
Remove the two remaining starter 
mounting bolts and lock washers. 
Remove the starter. 


Installation 


1: 


Position the starter on the engine, 
and install three bolts and lock 
washers. Tighten securely. 
Connect the solenoid wire to the 
starter terminal (Fig. 3). 

Install the starter shield on the 
engine with two retaining bolts. 
Connect the remaining starter wires 


to the starter terminals. 

Connect the resonator inlet pipes to 
the exhaust manifolds, and secure 
with clamps. 

Connect the battery cables and close 
the battery box. Check the operation 
of the starter. 
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12-Volt Delco Starter Cable Connections 


FIG. 3 
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OVERHAUL 


12-VOLT STARTER 5. 
6. 
DISASSEMBLY 
1. Thoroughly clean the outside of the 
Starter. 7. 
2. Remove the four screws securing the 
inspection plates and gaskets to the 8. 


starter frame. 

3. Remove the four bolts securing the 
brush end plate, and rotate the end 9. 
plate to expose two screws securing 


the field coil leads to the brush end 10. 


plate. Remove the screws. 
4. Remove the brush end plate (Fig. 4). 


If the brushes are to be replaced, see 105 


Brush Removal and Installation. 


DELCO REMY STARTER 


Remove the large screw plug from 
the starter yoke housing. 

Remove the six Allen-head screws 
securing the starter drive end plate 
(Fig. 4). Remove the end plate. 
Remove the starter yoke adjusting 
nut. 

Remove the five bolts securing the 
starter yoke housing, and remove 
the housing. 

Remove the C-clip from the yoke 
center pin and drive the pin out. 
Remove the starter clutch and drive 
assembly, and the armature from the 
starter frame. 

To remove the solenoid assembly, 
proceed as follows: Remove the four 
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screws attaching the solenoid to the 
starter frame. Remove the copper 
strap from the motor side of the 
solenoid-to-starter terminal. 
Remove the solenoid from the 
starter. 

12. Disconnect the field coil connector 
from the solenoid motor terminal, 
and remove the lead from the 
solenoid ground terminal. 

13. Remove the field coils from the 
starter frame by using a pole shoe 
screwdriver and arbor press. 

14. To disassemble the solenoid, 
proceed as follows: Remove all wires 
and screws from the solenoid 
terminal end. Remove the four self- 
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FIG. 4. Disassembled 12-Volt Delco Starter 
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15. 


locking nuts and nylon washers 
retaining the solenoid end plate; pull 
the plate away from the solenoid and 
remove one screw securing the 
internal wire. Remove the contact 
disc, plunger, and spring. To replace 
the contact bolts, remove the large 
nuts, washers and insulated washers, 
and remove the contact bolts. 
Replace the cork gasket, if 
necessary, and install the bolts, 
washers and nuts. 

To disassemble the brush end plate, 
remove the three screws attaching 
the brush holder to the end plate. 
Remove the nut and lock washer on 
the terminal bolt and remove two 
fiber insulators, the rubber O-ring, 
and the fiber sleeve. 


Assembly 


l. 


If the starter solenoid assembly was 
disassembled, install the plunger and 
spring, and position the contact 
disk. Position the solenoid end plate, 
and install the internal wire. Install 
the four self-locking nuts and nylon 
washers which retain the end plate. 
Install the wires and screws to the 
outside terminals. 

Assemble the field coils and pole 
shoes to the starter frame. Position 
the field terminal leads in the open 
windows of the frame. 

Assemble the armature and brush 
end plate to the starter frame. 
Connect the two field leads to the 
brush brackets. Tap the end plate 
lightly after alignment, and install 
the four retaining bolts. 

Using a drift, drop the brushes into 
position. 

Lubricate the drive end bushing and 
splines of the armature shaft with 
SAE 10W oil. Do not use heavier oil. 
Position the starter clutch and drive 
assembly. 

Position the starter yoke, and install 
the center pin and C-clip. 

Position the starter yoke housing 
and secure it in place with five bolts. 
Position the drive end plate and 
secure it in place with six Allen-head 
screws. The two short screws are 
installed on the solenoid side of the 
starter. 


. Install the starter solenoid on the 


starter with four screws. Install the 
copper ground strap. 


. Install the yoke adjusting nut, and 


adjust the drive gear end play. 


. Install the large screw plug in the 


yoke housing. 


. Position the inspection covers and 


gaskets, and secure with four screws. 


DELCO REMY STARTER 


CLEANING AND INSPECTION 
12-VOLT STARTER 


l. Wipe the field coils, armature, 
commutator and armature shaft 
with a clean cloth. Wash the springs, 
shims, thrust washer, trip collar, 
locking collar, pinion assembly, 
pinion spring cover, and brush end 
plate assembly in solvent and dry the 
parts. 

2. Inspect the armature for broken or 
burned insulation and unsoldered 
connections. Inspect the 
commutator surface for grooves, 
and check for runout. 

If the surface of the commutator is 
rough or more than 0.002 inch out of 
round, turn it down. Do not undercut 
the mica. 

3. Check the armature windings with a 
growler tester. 

4. Inspect the ball recesses in the 
armature shaft for burrs caused by 
the locking balls. Use a fine oil stone 
to remove the burrs. Inspect the 
shaft helices for excessive wear. 

5. With the starter disassembled, check 
the field windings with a growler 
light for shorts to the housing or 
pole shoes. Connect one growler 
light lead to the starter housing; 
connect the other growler lead to 
each of the field coil brush leads in 
turn. А short circuit will light the 
growler light. Replace damaged 
coils. 

6. Examine the starter bushings for 
excessive wear. Replace worn or 
badly scored bushings. 

Before assembling the starter, the 
armature bushing in the brush end plate 
should be lubricated by soaking for 24 
hours in oil-SAE 10W/30W or SAE 
5W/20W (subzero climates). To soak 
the bushing, plug one end and fill the 
bushing with oil. A new bushing should 
be similarly soaked before assembly. 

7. Examine the contacts on the 
solenoid assembly, and if necessary, 
clean them with very fine sandpaper 
or crocus cloth. 

The solenoid winding can be tested 
for internal shorts or open circuits with 
an ohmmeter. Connect the instrument 
across the winding and note the reading. 
The reading should be within the limits, 
0.056-0.620 ohms for 12-volt starters. A 
low reading will generally indicate an 
internal short circuit, while no reading 
at all indicates an open circuit. 

If the solenoid contacts are badly 
burned, or the solenoid winding is 
shorted replace the solenoid assembly. 
8. Inspect the pinion teeth for excessive 

wear or damage from improper 
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engagement. If a new pinion is to be 
installed, be sure it has the same 
number of teeth as the replaced 
component. Install the new pinion 
on the armature shaft and check for 
free movement. If necessary, the 
pinion and armature shaft can be 
lightly lapped together. 

9. Check the tension of the starter 
springs for conformance to 
specifications. 

10. Check the brushes for free 
movement in the brush holders. 
Inspect the brushes for excessive 
wear. Where brush leads are 
insulated, be sure that the insulation 
is not burned or worn. 

The brushes should be well seated to 
the commutator; that is, worn to the 
commutator over at least 60 percent of 
the brush contact area. If not, fit the 
brushes to the commutator with fine 
sandpaper until the desired seating area 
is obtained. Do only one brush at a time. 
Clean the brushes and commutator with 
compressed air. Be sure that no abrasive 
particles are embedded in the contact 
area of the brushes. 

New brushes are not ground to fit 
the commutator; therefore, they must be 
seated as described above. 

Mark each brush and brush holder 
with which it was seated to permit 
assembly in the same position. 

Check the tension of each brush 
spring at the point of contact with the 
brush. Use a spring scale hooked under 
the brush spring lip. Brush spring 
tension must be within specifications. 


ENGAGEMENT MECHANISM 


l. Pull the pinion forward by hand 
approximately 1/16 inch and release 
it. The pinion should return to its 
original position. 

2. Energize the solenoid with the 
proper voltage battery. Connect the 
battery between the solenoid 
terminal and the ground terminal; 
the pinion should move forward a 
minimum of 1/4 inch. 

3. With the solenoid energized, pull the 
pinion forward by hand toward its 
stop. The ball locking mechanism 
should now operate, locking the 
pinion in the forward position. 

4. Disconnect the battery at the 
solenoid; the pinion must return to 
its normal position in one sharp 
movement. 

5. Check the recoil spring action by 
applying a compression spring scale 
to the driving end of the armature 
shaft. The force required before 
backward movement of the shaft 
occurs should be 30-38 pounds. 
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STARTER DRIVE REPLACEMENT 9. Position the armature, lever housing brushes in the brush holders, and 
й and drive-end housing assembly to remove the eight brushes. 

l. Scribe a mark on the commutator- the starter frame, engaging the 8. Install new brushes in the brush 
end plate, starter frame, drive end brushes onto the commutator. Align holders. Tighten the screws 
housing and lever housing for the scribe marks made during securely. Be certain that the brush 
assembly. disassembly. tension springs are functioning 

2. Remove the through bolts and the 10. Position the commutator-end plate correctly. 
commutator end plate. to the frame, align the scribe marks 9. Position the armature in the starter. 

3. Remove the drive-end housing, lever and install the through bolts. Position the brush end plate on the 
housing, armature and solenoid starter, with the brushes held in a 
plunger as a unit. | BRUSH REPLACEMENT retracted position by the brush 

4. Completely loosen the drive-end springs. Be certain that the plate is 
housing to lever housing screws, and 12-VOLT STARTER located so that the field coil lead 
separate the lever-end housing from Y retaining screws can be installed. 
the drive housing, drive assembly, 1. Thoroughly clean the outside of the 10. Install the two field coil retaining 
and armature. starter. screws, and secure the field coil 

5. Remove the drive assembly stop 2. Remove the four screws securing leads in place. 
retainer from the armature shaft, both inspection plates and gaskets to 11. Install the four bolts which attach 
and remove the drive gear and lever- the starter frame. the brush end plate (о the starter 
housing assembly from the armature 3. Remove the four bolts securing the frame. 
shaft. brush end plate, and rotate the end 12. Using a drift, drop the brv shes into 

6. Separate the drive-gear assembly plate to expose two screws securing position. 
from the lever housing. the field coil leads to the brush plate. 13. Install the inspection plates and 

7. Position and the new drive-gear Remove the screws. gaskets with the four attaching 
assembly and engage the shift lever 4. Remove the brush end plate. screws. 
in the drive-assembly flange. 5. Remove the starter armature. Inspect 
Position the four mounting bolts for an open or grounded circuit. ARMATURE 
into the lever housing, position the 6. If the surface of the commutator is 
lever housing assembly on the rough or more than 0.002 inch out of To remove the armature, 
armature shaft and install the drive round, turn down the commutator. disassemble the starter with the 
assembly stop retainer on the Do not undercut the mica. Polish exception of the field coils and brushes. 
armature shaft. with 00 or 000 sandpaper to remove Follow the starter disassembly 

8. Position the drive-end housing on all burrs left by the turning procedures. 
the armature shaft, align the scribe operation. Be sure that no copper 
marks made during disassembly, particles remain on the insulation 
and tighten the drive-end housing to between the segments. 
lever housing bolts. 7. Remove the six screws securing the 

SPECIFICATIONS 

DELCO STARTERS 

ma Sie Brushes Mounting Bolt 

КГ ү == 
Torque (Ft-Lbs) 

Current — ——4À 

Draw Minimum 

Under Stall Brush Through | 3/8-In 

Nor mal Torque Minimum Maximum | Mfg. Wear Spring Bolt Bolt Three. 

Load @5 Volts | Stall Load No-Load | Length | Limit Tension Torque Two-Hole | Hole 
Vendor | (Amperes) (Ft-Lbs) Torque (Amperes) (Amperes)| (Inches) (Inches) | (Ounces) | (In-Lbs) Mtg. Mtg. 

| |ы; | Il 

Delco 12 Volt | 150(Gas) 

Positive 270-3750 15 15 1.5 700 140 0.75 0.25 45 72-96 23-28 

Engagement 650-750@ 

Delco 12 Volt | 200 17.5 17 5 525 60 0.75 0.25 24 72-96 23-28 

Inertia | |. | E 

Maximum commutator runout in inches is 0.005. Maximum starting circuit voltage drop (battery + terminal to starter terminal) 
normal engine temperature 0.5 volt @Dorset Diesel @Heavy Diesels 


| 
CJ1465-B 
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PART 28-ТІ Prestolite Starter 
This Information Applies To All Trucks with 401, 477 and 534 C.1.D. Gasoline Engines 
COMPONENT INDEX Page COMPONENT INDEX Page 
DESCRIPTION AND OPERATION ....... 11-01 SPREE Г ASIDE E 11-03 


DISASSEMBLY AND OVERHAUL 


REMOVAL AND INSTALLATION 


DESCRIPTION AND OPERATION 


PRESTOLITE STARTER 


The Prestolite starter is a heavy duty 
unit with an armature shaft center 
bearing (Fig. 1). An inertia starter drive 
with an overrunning clutch in the drive 
protects the starter from excessive speed 
when the engine starts. 


BRUSH END 
THROUGH BOLTS PLATE 


11009 11050 


E VN, E — кс 
) нй | " % “ | 


FRAME STARTER DRIVE 


LOCKING SCREW 
/ 


7 
110005 P de 


TESTING SL. 


T OIL CAP ; 
es ГА 
THRUST WASHERS — KT ЕМЕН 
WES © k 
naa Vane ` 
COVER BAND ( ) fai са ` DRIVE 
11124 jj“ ~ pe : Җ HOUSING 
— 11130 
ARMATURE SHAFT STARTER DRIVE 
CENTER BEARING 11350 
11395 
J1062.D 
FIG. 1 Disassembled Prestolite Starter 


ROAD SERVICE 


On road service calls, connect a 
booster battery to the system for cases of 
a starter that will not crank the engine 
or a starter that cranks the engine very 
slowly. If the starter cranks the engine, 
but the engine still will not start, even 
with the booster battery attached, refer 


to the following tests. Be certain that 
correct battery polarity is observed 
when using a booster battery; positive to 
positive, and negative to negative 
connection of the auxiliary cables. 


STARTER CRANKING CIRCUIT 
TEST 


Follow the procedure given in Part 


28-02, Testing, Starter Cranking Circuit 
Test. 


STARTER LOAD AND NO-LOAD 
TESTS 


Follow the procedures under these 
headings given in Part 28-02, Testing. 


28-11-02 


PRESTOLITE STARTER 


28-11-02 


REMOVAL AND INSTALLATION 


PRESTOLITE STARTER 


1. Disconnect the starter cable at the 
starter terminal. 

2. Remove the starter mounting bolts, 
and remove the starter assembly. It 
may be necessary to tilt the starter 


slightly to clear the starter drive 
around the flywheel. 

Position the starter assembly to the 
flywheel housing, and start the 
mounting bolts. On a vehicle with an 
automatic transmission, the 
transmission dipstick tube bracket is 


mounted under the starter side 
mounting bolt. 

Snug all bolts and then tighten them 
to specifications (Specifications at 
end of this Part). 

Connect the starter cable and check 
the starter operation. 


OVERHAUL 


PRESTOLITE STARTER 


DISASSEMBLY 


A disassembled view of the 

Prestolite starter is shown in Fig. 1. 

1. Remove the cover band and remove 
the brushes from their holders. 

2. Remove the two through bolts and 
the brush end plate mounting 
Screws. 

3. Remove the armature, brush end 
plate and drive housing from the 
frame. Remove the terminal from 
the frame. 

4. Remove the four field pole shoes and 
slide the field coils out of the frame. 
If the brushes are to be replaced at 
this time, unsolder the old brushes 
from the field coils and solder new 
brushes in their place. The ground 
brushes are riveted to the brush end 
plate. Remove the rivets and rivet 
new brushes to the end plate. 

5. The starter drive is held in position 
on the armature shaft by a locking 
screw and two keys. Compress the 


SPECIFICATIONS 


PRESTOLITE STARTER 


starter drive spring slightly on the 
armature end of the spring and 
remove the locking screw. Slide the 
starter drive off the armature shaft. 
No further disassembly of the drive 
should be made. The drive is 
serviced as a complete unit. Do not 
lubricate the Prestolite starter 
drive. It should run freely after 
cleaning in kerosene and wiping dry. 


PARTS REPAIR OR REPLACEMENT 


Nicks and scratches may be 


removed from the commutator by 
turning it down. АП other serviced parts 
are to be replaced rather than repaired. 


ASSEMBLY 


Г. 


Position the thrust washers апа 
armature shaft center bearing on the 
armature shaft in the order shown in 
Fig. 1. 

Slide the drive on the shaft, and 
Install the drive locking screw. 
Position the armature and drive in 
the drive housing so that the slot in 
the armature shaft center bearing 


support plate engages the pin in the 
drive housing, and the bearing is 
seated firmly in the housing. 

Slide the field coils into the frame 
with the brush leads opposite the 
terminal hole, and install the field 
pole shoes. As the pole shoe screws 
are tightened, strike the frame 
several sharp blows with a soft-faced 
hammer to seat and align the pole 
shoes. Install the terminal. 

Attach the brush end plate to the 
frame with the six screws. Position 
the armature and drive housing into 
the frame with the frame dowel 
engaging the hole in the drive 
housing, and install the through 
bolts. 

Install the brushes in their holders 
making certain that the brush 
springs are centered on the brushes 
and that the insulated brush leads 
are clear of the armature. 

Install the cover band, oil felt and oil 
cap. Put a few drops of engine oil in 
the oil cap opening. 


Brushes T 

Cur rent Mounting 
Draw Minimum Maximum | No-Load Through Bolt 
Under Stall Load (Amperes) | Mfg. Wear Brush Bolt Torque 
Nor mal Torque (Amperes) | Length Limit Spring Torque (Ft-Lbs) 
Load (Inches) | (Inches) Tension (In-Lbs) 

Vendor (Amperes) (Ounces) 

(Ft-Lbs) 
Prestolite 200 17.2 525 50 0.46-0.48 | 0.25 45-53 [72-96 [ 23-28 


Maximum commutator runout in inches is 0.005 
engine temperature 0.5 volt 


Maximum starting circuit voltage drop (battery + terminal to starter terminal) at normal 
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FOREWORD 


This manual is divided into five volumes: 1 — Chassis, 2 — Engine, 3 — and 4 — Electrical 
and Body, 5 — Maintenance and Lubrication. These volumes should provide Service 
Technicians with complete information covering normal service repairs on all 1973 model 
trucks built by the Ford Companies in the U. S. and Canada. As changes in the product 
occur, this information will be updated by Technical Service Bulletins. When issued, T.S.B. 
information always supersedes the information in the manual. 


Information in each volume is grouped by system or component plus “General Service" part 
which contains information common to several similar components. 


The table of contents on the first page of each volume indicates the general content of the 
book and provides a handy tab locator to make it easy to find the first page of each 
"Group." That page will contain an index to "Parts" and the first page of each "Part" 
contains a detailed index which gives page location for each service operation covered. Page 
numbers are consecutive in each "Part." 


To make reference easier, information has been broken down into smaller units so that 
essentially there is now one "Part" for each component or system. Group numbers indicate 
the volume in which the group may be found. 
Example: М = 02 = 2 
Volume 1 — Group 11 — Part 02 — Page 21 
The descriptions and specifications in this manual were in effect at the time this manual was 
approved for printing. Ford Marketing Corporation reserves the right to discontinue models 


at any time, or change specifications or design, without notice and without incurring 
obligation. 
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TRUCK IDENTIFICATION CODES 


30-00-01 


Identification Codes 


PART 30-03 Truck Identification Codes 


The Vehicle Certification Label 
(V.C. Label) is attached to the rear face 
of the driver's door. The upper half of 
the label contains the name of the 
manufacturer, the month and year of 
manufacture and the certification 
statement. The V.C. Label also contains 
the Vehicle Identification Number. 

The remaining information codes on 
the V.C. Label are the same as the Truck 
Rating Plate Codes (Fig. 1). Vehicle 
codes shown on the Truck Rating Plate 
are explained in the following 
paragraphs. 


RATING PLATE 
Figure 1 illustrates a typical truck 


Rating Plate. On light and medium cowl 
and windshield vehicles, the Rating 


SEE OPERATCRS MANUAL FOR EQUIP. REQ'D FOR MAX, GVW & LOAD CAPACITIES 

ў МАРЕ ІМ 
WARRANTY VOID IF LOAD % z 
CAPACIIY EXCEEDED Саи) U.S.A. 


F25 Y O00000 


т WARRANTY NO ADEQUATE TIRES REQ'D FOR AXLE LOADINGS 
BODY 


e 5 i COLOR 


MODEL 


(1) TRUCK SERIES CODE 
(2) ENGINE cope 

(3) ASSEMBLY PLANT CODE 
(4) CONSECUTIVE UNIT NO. 


(5) RECOMMENDED MAX. GROSS 


VEHICLE WEIGHT 


Plate is mounted on the right side of the 
cowl top panel under the hood. On 
stripped Parcel Delivery vehicles, the 
rating plate is placed in an envelope and 
included in the Boxed Items parts. On 
Bronco models, the plate is mounted on 
the inside panel of the glove 
compartment door. On all other 
vehicles, the Rating Plate is mounted on 
the rear face of the left front door. 


VEHICLE IDENTIFICATION 
NUMBER 


The identification number is the first 
line of numbers and letters appearing on 
the Rating Plate (Fig. 1). The first letter 
and two numbers indicate the truck 
model and series (the letter prefix 
identifies the type of body or cab and the 


RATING PLATE 


TRANS. AXLE 


(6) WHEELBASE 
(7) EXTERIOR PAINT CODES 
(8) MODEL CODE 


9) BRONCO, ECONOLINE AND 
100-6000 — TRIM CODE; 
700-9000 SERIES — FIRST 
CHARACTER IS CAB TRIM, 
SECOND IS SEAT TYPE, AND 
THIRD IS BODY CODE 


numbers are the first two numbers of a 
truck series). The letter following the 
truck series code designates the engine 
identification code. The letter following 
the engine identification code indicates 
the assembly plant at which the vehicle 
was built. The remaining numbers 
indicate the consecutive unit number. 
The charts that follow list the various 
vehicle identification number codes. 


VEHICLE DATA 


The Vehicle Data appears on the 
Rating Plate on the two lines following 
the identification number. The first 
three digits under W.B. designate the 
wheelbase in inches. The one or two 
letters under COLOR identify the 
exterior paint color (two letters 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: 09/72 GVWR 7500 
GAWR: FRONT 3000 REAR 4500 
THIS VEHICLE CONFORMS TO 

ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN 
EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


F25YLQ00000 


TRUCK 

VEH. IDENT. NO TYPE 

BODY | COLOR] TRIM] TRANS] AXLE] DSO 
K3 МВ 4B G 38 48 


VEHICLE CERTIFICATION LABEL 


TRANSMISSION CODES 
(1) DISTRICT/SPECIAL ORDER 
CODES 


(12) REAR AXLE CODES 
(3) FRONT AXLE CODES (IF 50 


EQUIPPED) 


W1017-F 


30-00-02 


designate а two-tone). Тһе letter апа 
three digits under MODEL designate 
the truck model within a series. The 
letter and numerals under BODY 
designate the interior trim and body 
type (the letter identifies the interior 
trim scheme and the numerals identify 
the body or cab type). The transmission 
installed in the vehicle is identified 
under TRANS by either a numeric or 
alphabetical code (if two symbols 


MODEL DESIGNATION (FIRST 3 CODE SYMBOLS – 
WARRANTY SERIAL NO. LINE) 


TRUCK IDENTIFICATION CODES 


appear, the first identifies the auxiliary 
transmission, if so equipped, and the 
second symbol identifies the main 
transmission). A letter and a number or 
two numbers under AXLE identify the 
rear axle ratio (when required, a letter is 
also stamped behind the rear axle code 
to identify the front axle capacity). The 
maximum gross vehicle weight in 
pounds is stamped underMAX. G.V.W. 
А two-digit number is stamped under 


30-00-02 


D.S.O. to identify the district which 
ordered the vehicle. If the vehicle is 
built to special order (Domestic Special 
Order, Foreign Special Order, Limited 
Production Option, or other special 
order), the complete order number will 
also appear under D.S.O. The charts 
that follow list the various vehicle data 
codes. 


U Bronco F Conventional (Gas) 
Basic Series K Conventional (Diesel) 
U-14 U-100 (Pickup) 4 x 4 Chassis 
U-15 U-100 (Wagon) 4 x 4 Pick-up Cab Basic Series 
E Econoline F-10 F-17 F-100 
Basic Series F-11 F-18 F-100 4х4 
100 Series F-25 F-27 F-250 
E-11 E-100 Club Waqon F-26 F-28 F-250 4-x 4 
E-12 E-100 Custom Club Wagon F-35 F-37 F-350 
E-13 E-100 Chateau Waqon F-50 F-500 
E-14 E-100 Regular Van F-60 F-600 
E-15 E-100 Window Van F.61 F-600 
E-16 E-100 Display Van F-65, F-66 F600 4х4 
200516 K-60 F-6000 (Diesel) 
E-21 E-200 Club Waqon K-61 F-6000 (Diesel) 
E-22 E-200 Custom Club Wagon K-70 Е-7000 (Diesel) 
E-23 E-200 Chateau Wagon Ë бі eem 
E-24 E-200 Regular Van 
E25 E-200 Window Van : - a (Diesel) 
E-26 E-200 Display Van А 
E27 Е200 Standard an ЕЗІН 
E-28 E-200 Custom БУШ ЧАҢ 
Е29 Е-200 Chateau k Bed 
E30 Camper J-70 B-7000 (Diesel) 
300 Series P Parcel (Gas) 
ЕЗІ Е-300 Club Wagon 6 Parcel (Diesel) 
Е:32 E-300 Custom Club Wagon Р-35 P-350 
E-33 E-300 Chateau Wagon Р40 Р-400 
E-34 E-300 Regular Van Р-50 Р-500 
E-35 E-300 Window Van P-60 P-600 (050) 
E-36 E-300 Display Van 6-50 Р-5000 (050) (Diesel) 
Bus Models Motor Home (Gas) 
E-37 Е-300 Standard М-35 М-350 (050) 
E-38 E-300 Custom M-40 M-400 (050) 
Е-39 Chateau М-50 M-500 (DSO) 
V-80 LTS 800 Gas) (-80 LTS 8000 (Diesel) 
|. V-90 LTS 900 Y-90 LTS 9000 


= 


F-70 F-700 
F-75 F-750 
F-80 L-800 
F-81 L-800 
F-90 (-900 
K-80 1-8000 (Diesel) 
K-81 L-8000 
K-90 L-9000 
N-60 LN-600 
N-61 LN-600 
N-70 LN-700 (Gas) 
N-75 LN-750 
N-80 LN-800 
N-90 LN-900 
R-60 LN-6000 
R-61 LN-6000 
R-70 LN-7000 (Diesel) 
R-80 LN-8000 
R-81 LN-8000 
R-90 LN-9000 
5-80 LNT-800 
5-90 LNT 900 (Gas) 
W-90 LNT-8000 
W-90 LNT-9000 (Diesel) 
C-60 C-600 
C-61 C-600 
C-70 C-700 (Gas) 
C-75, C-76 C-750 
C-80 C-800 
C-90 C-900 
(Diesel) 
T-80 LT-800 
T-90 LT-900 (Gas) 
U-80 LT-8000 
U-90 LT-9000 (Diesel) 
L-80 CT-800 
L-90 CT-900 (Gas) 
0-80 CT-8000 (Diesel) 
2-90 W-9000 
X-90 WT-9000 (Diesel) 
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30-00-03 TRUCK IDENTIFICATION CODES 30-00-03 


Truck-Senes 700 Through 9000 


Heavy and Extra Heavy 
LN-500-9000 and C-500-900 


ENGINE CODES BRONCO-ECONO-CLUB WAGONS-PARCEL- 


SCHOOL BUS-LT 8 MED TRUCKS = Cylinders Engine C.1.D 
^ ? 
Code Engine Cyl. ; 2 T 
= Gas (Bronco) DEN 8 401-4V = 
б 302.2V s и Ç 
Gas (Econoline) 5 

А 240-1V 8 
б 302-2V 8 

Gas (Е100-250-350) 8 
А 240-1V 6 8 
8 300-1V 6 6 240-1V ба 
G 302-2V 8 8 330-2V M.D a 
Y 360-2V 8 8 330-2V H D Low 
H 3902V 8 8 3612V Composer 

Gas 903 Cummins-V903 

B 300-1V 6 636 Caterpillar-V8-225 
B (600 Series) 300-1V Н.0. 6 855 Cummins NTC-270 
г P US d ; 903 Cummins-V903-270 
Ë 3612V 8 855 Cummins-NHCT-270 


903 Cummins V903-290 
855 Cummins-NHC-250 
855 Cummins-NHCT-270 


522 (V 150) 


” 380 855 Cummins-NHCT-270 
Gas (Parcel Delivery) КЕР Canna Neel 
A 240-1V 6 
В 300-1V 6 855 Cummins NTC-280 
i 855 Cummins-NTC-300 
Diesel 


855 Cummins-NTC-320 

855 Cummins-NTC-335 Diesel 
568 Detroit 8V-71N 

522 Caterpillar V8-150 


(Detroit) 
353N 3 (050) 


баз (Low Compression Export) 


1 240-1V 6 

2 300-1V н.0. 6 522 Caterpillar V8-175 
3 302-2V 8 855 Cummins-NTC-290 
4 330-2V H.D 8 927 Cummins-N927 

8 360-2V 8 927 Cummins-N927 

5 361-2V 8 927 Cummins-N927 


855 Cummins-NH-230 
426 Detroit 6-71N 
638 Caterpillar 1674 


Heavy and Extra Heavy Truck-Series 700 through 9000 
LN 500-9000 and C-500-900 


Code Cylinders Engine С.1.0. 573 Caterpillar-V8-200 
A 6 240-1V umi ME S 
8 6 -1V etroit 8V- 
C 8 Be M.D 568 Detroit 8V-71NE 
0 8 3302V H.D 318 Detroit 6V-53N 


555 Cummins V-8 
855 Cummins NTC-350 
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CONSECUTIVE UNIT SERIAL NUMBERS 


1973 CALENDAR YEAR PRODUCTION 


1972 CALENDAR YEAR PRODUCTION 


Through 600 Series Heavy-Extra Heavy Series 

Through 600 Series Heavy-Extra Heavy Series January R00,000—R09,999 R10,000—R19,999 

August Q00,000— 009,999 01 0,000—019,999 February R20,000—R29,999 R30,000— R39,999 
September 020,000—029,999 030,000— 039,999 March В40,000- 849,999 Н50,000--Н59,999 
October 040,000—049,999 050,000—059,999 April R60,000-R69,999 R70,000—R79,999 
November 060,000 069,999 070,000—079,999 May R80,000-R89,999 R90,999-R99,999 
December 080,000—089,999 090,000—099,999 June 500,000--509,999 510,000--519,999 
July 520,000-529,999 530,000-539,299 


ASSEMBLY PLANTS C0DE LETTERS 


ASSEMBLY PLANTS C0DE LETTERS 


Assembly Plant 
Norfolk 


Ontario Truck 
Mahwah 
Highland Park 
Kansas City 
Michigan Truck 


Twin Cities 

San Jose 

Allen Park 
Kentucky Truck 


Spicer 58310 
Spicer 72318 6 Spicer 8031С 
Spicer 72310 8 Spicer 7041 


Heavy and Extra Heavy Truck — Series 700 through 9000 
LN500-9000 and C-500-900 


Spicer 8341C 


LOUN 
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EXTERIOR PAINT COLOR CODES 


TRUCK IDENTIFICATION CODES 


30-00-04 


CLUB WAGON INTERIOR TRIM CODES 


13, 14, 15 
23, 24, 25 
33, 34, 35 
43, 44, 45 


Lt 


ECONOLINE INTERIOR TRIM CODES 


Gray/Black Vinyl 


Lt. Blue/Med. Blue Vinyl or Cloth and Vinyl 
Lt. Ginger/Med. Ginger Vinyl or Cloth and Vinyl 
Lt. Green/Med. Green Vinyl or Cloth and Vinyl 


TTA Р 3 


2 21 22: ns 
3, 31,32 
4,41,42 

26, 27, 28 

36, 37, 38 
46,47,48. 

8, 81 

C, C1, C2 
D, 01, 03 


HEAVY TRUCK TRIM CODES 


4, D, 03, DC, 43, 4C, 4A, 4B, 
41, 42, D2, DB, 46, D6, 4F, DF 
82. 

E2 

F2 

C2 

BB 

EB 


FB. 


Lt. Gray/Black Vinyl 
Lt. Blue/Med. Blue Vinyl 


Lt. Green/Med. Green Vinyl 
Lt. Blue/Med Blue Vinyl 


Lt. Green/Med. Green Vinyl 
Lt. Blue/Med. Blue Vinyl 


Lt. Ginger/Med. Ginger Vinyl 


Green/Med. Green Vinyl 


Black Vinyl 

Lt. and Med. Blue Vinyl 
Red and Dk. Red Vinyl 

Lt. Green/Med. Green Vinyl 
Pastel Ginger Vinyl 

Black with Blue Vinyl 
Black with Red Vinyl 

Black with Green Vinyl 


Lt. Ginger/Med. Ginger Vinyl 


Lt. Ginger/Med. Ginger Vinyl 


Code Color M-30J/M-32J Spec. No. Code Color M-30J/M-32J Spec. No. 
АО Black 1724-A R Lt. Aqua 3066-A 
В Lt. Blue 3429-A R Ginger Met 5186-HS 
С .. Spec. White 1525-A S Brt. Dk. Blue Met 5094-HS 
Du Lt. Yellow 3439-A ТІ Red 2008-A 
E 7 Мей. Blue Met 5087-HS U Med Lime Met 5021-HS 
F Lt. Green 5058-A V Dk Green 5005-A 
6 Chrome Yellow 1526-A w Lt. Ginger Met 3516-HS 
H Med. Beige 3569-A X Lt. Goldenrod 3565-А 
H Мей. Green Met 5187-HS 2 Lt. Copper Met 5035-HS 
J ; Т Вапдооп Вед 1515-A 2 Maroon 3059-A 
K Med. lvy Green 3150-A 4 Brt. Lime 5027-A 
L Dk. Green 1237-A 6 Brt Med. Blue 5004-A 
M А White 1619-A 7 Med. Blue 2098-A 
Nis > Platinum 921-A 8 Yellow 3341-A 
р ; Мед. Green Met 3462-HS 9 Prime Red M6J102-B 
0 Lt Green 5060-A Prime Gray M6J103-B 


LIGHT AND MEDIUM TRUCK TRIM CODES 


4, 4B, 43, DB, M3, MB 


D, M 

2,23, В, КЗ 

23 

KB, SB, 2B, 2C, BB 
5, 53, E, N3 

N,V 

5B, 5C, EB, NB, VB 
6, 63, F, 03 

0, W 

6B, 6C, FB, OB, WB 
3,383,013 

m 


3B, 3C, CB, LB, TB 


BRONCO INTERIOR TRIM CODES 


Black Vinyl 

Black Cloth and Vinyl 

Lt. Blue/Med. Blue Vinyl 
Med. Blue Cloth and Vinyl 
Black with Blue Vinyl 
Red/Ok. Red Vinyl 

Ok. Red Cloth and Vinyl 
Black with Red Vinyl 

Lt. Green/Med. Green Vinyl 
Med. Green Cloth and Vinyl 
Black with Green Vinyl 
Pastel Ginger Vinyl 

Light and Pastel Ginger Cloth and Vinyl 
Black with Ginger Vinyl 


Pastel Parchment Vinyl 


12, A2 


13, 1C, АЗ, AC, 14, 10, 
A4, AD, 15, 1E, A5, AE 


A2 


64, 65, G7, GD, GE, GG 


Black with Ginger Vinyl 
Med. Gray Vinyl 

Lt. Gray Vinyl 

Lt. and Med. Gray Vinyl 


Med. Gray Vinyl 
Gray Multicolor and Lt. Gray Vinyl 


Ginger (Saddle) Vinyl 


CW1170-B 
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ТЕОСК IDENTIFICATION CODES 


30-00-05 


ФФ 


RATING PLATE "BODY" TYPE CODE 
ECONOLINE-VANS & CLUB WAGONS 


CUSTOM STANDARD CAB/TRIM VAN SEATS WAGON SEATS 
А 1 GRAY/BLACK 1 STATIONARY PASSENGER 3 FIRST & SECOND ROW - 5 PASSENGER 
b 2 BLUE 2 FLIP PASSENGER 4 FIRST, SECOND & THIRD ROW - 8 PASSENGER 
б 3 GINGER 6 DELUXE DRIVER 5 FIRST, SECOND, THIRD & FOURTH ROW- 
D 4 GREEN 7 DELUXE DRIVER & DELUXE STATIONARY 12 PASSENGER 


8 


LIGHT & MEDIUM TRUCK — 100 Thru 6000 and Bronco 


PASSENGER 
DELUXE DRIVER & FLIP PASSENGER 


COLOR 


CUSTOM RANGER RANGERXLT STD. CAB/TRIM ГОМІН PHONCOREARSEAT = aedi 
B 2 BENCH SEAT 
BLUE C 3 FOAM CUSHION 


GINGER 
BLACK 
RED 
GREEN 


- 4 BRONCO REAR SEAT 


AVOCADO 


PARCEL 

FLARESIDE PICK-UP 
STYLESIDE PICK-UP 
PLATFORM STAKE 
COWL 

CHASSIS CAB 
PLATFORM 


өз о о 


со м! 


e 


Seat Codes — Medium and Heavy Truck 


HD Black 
Vinyl 


Driver 
w/Companion 


Single 


Driver Description 


Bench Seat 

Custom Bench Seat 
L-S Unison 

L-S No. 675 
Bostrom Westcoaster 
Bostrom T-Bar 
National Cush-N-Aire 
Bostrom Level Air 


Ф w/Lear Sieqler companion seat 


FRONTAXLE CODES 
LIGHT AND MEDIUM TRUCKS 


CODE 
Manual Power 
A 3.800 
B 4700 
: J 5000 Ford 
2 к 5,500 
3 L 6,000 
4 M 7,000 
7 P 3500 DANA 6CF HD 
8 0 3000 DANA 44 LOCK 
| 1 BOSTON 42 CLEVELAND 
12 BUFFALO 43 MILWAUKEE 
13. NEW YORK 46 INDIANAPOLIS 
14 PITTSBURGH 47 CINCINNATI 
15 NEWARK 48 DETROIT 
16 PHILADELPHIA 52 DALLAS 
17 WASHINGTON 53 KANSAS CITY 
21 ATLANTA 54 OMAHA 
22 CHARLOTTE 55 ST. LOUIS 
23 MEMPHIS 56 DAVENPORT 
24 JACKSONVILLE 57 HOUSTON 
28 LOUISVILLE 58 TWIN CITIES 
CHICAGO 71 LOS ANGELES 


Medium & Heavy Trucks (Except F-B-500-600, 6000) 


Description 
5000 Ib 


Description 
12,000 Ib. 


2 K 5500 Ib 8 - 12,000 Ib. Steer-Ease 
d L 6000 Ib 9 R 15,000 Ib. 
4 M 7000 Ib. - S 16,000 Ib. 
5 N 9000 Ib T 18,000 Ib. 
6 - 12,000 Ib - U 20,000 Ib. 
Center Point - 2 050 Front Axle 


DISTRICE C0DES 


5 TA FORD OF CANADA 

ALT LAKE CITY 
74. SEATTLE MERCURY REGIONS FORD REGIONS 
75 PHOENIX Al CENTRAL ВІ CENTRAL 
76 DENVER A2 EASTERN 82 EASTERN 
83 GOVERNMENT A3 ATLANTIC B3 ATLANTIC 
84 HOME OFFICE RESERVE A4 MIDWESTERN Ва MIDWESTERN 
85 AMERICAN RED CROSS AB WESTERN B6 WESTERN 
89 TRANSPORTATION SERVICES A7 PACIFIC B7 PACIFIC 
87 BODY COMPANY I2 EXPORT 
90's EXPORT EU 


NOTE. EXPORT ALPHABETICAL | 
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TANDEM REAR AXLE CODES 


TRUCK IDENTIFICATION CODES 


30-00-06 


Code Description Capacity Ratio Code Description Capacity Ratio | Code Description Capacity Ratio 
Eaton 38DSC (38,000) ER Eaton 38DPC )Е B3 HD (34,000) 30 
B Eaton 38DSC (38,000) 4.88 FR Eaton )PC )) 760 D/ Rock 
Ë Eaton 38DSC (38,000) 5.57 AV Eaton 42DPB (44,000) 760 D1 Rock QHO (38000) 411 
FJ Eaton 38DSC (38,000) 4.11 CV Eaton 42DPB (44,000) 505 02 Rockwell SOHD (38,000) 444 
G Eaton 38DSC (38,000) 33 DV Eaton 42DPB (44,000) 591 D3 Rockwell 5090 (38,000) 
H Eaton 38DSC (38,000) 5.29 BA well SLHD (34,000) 55 ) RockwellSOHD (38,000) ч 
D Eaton 38DSE 614 BB Rockwell SLHD (34,000) 60 Rockwell SQHD 38,000 
EJ Eaton 3805Е 6.50 Bl Rockwell SLHD (34,000) 111 Di Rackwell SOHD 38,000) 6.8 
JJ Eaton 38DSE (38,000) y» B2 Rockwell SLHD (34,000) 4.44 D7 Rockwell SOHD (38,000) 7.80 
KJ Eaton 3805Е (38,000) 7.60 B3 Rockwell SLHD 34.000) 4.63 D8 Rockwell SAHO (38,000) 
DN Eaton 340PC (34,000) 621 B4 Rockwell SLHD (34,000) 18 Eaton 50DP (50,000) 61 
FN Eaton 34 DPC (34,000) 760 B6 Rockwell SLHD (34,000) 3 Eaton 420РЕ 44,000) 7 60 
АВ Eaton 380РС (38,000) 505 B? Rockwell SLHD (34,000) 6.17 СМ Eaton 42DPB (44,000) 5.05 
DR Eaton 38DPC (38,000) 5.22 8 Rockwell SLHD (34,000) 683 DV Eaton 42DPB (44,000) 591 
FORD TRUCK SERIES DISIGNATIONS 
E Series Numbers Series Prefix Series Numbers Series 
U 100 Bronco . 
R 100 thru 300 Econoline Van eM an a SM ; 
F 100 thru 750 Conventional: Gas di ш үп айн сти Torn 
F 6000 and 7000 Conventional-Diesel : ДІНШІ, ШШЕН 
L 800 and 900 Conventional-Gas : SOS 8000 Шақа 
Ë 8000 and 9000 Conventional-Diesel CT 800 and 300 Tilt Cab Tandem- ба 
{Т 800 апа 900 Conventional Tandem-Gas "CT Sut Tilt Cab Tand 
T 8000 and 9000 Conventional Tandem: Diesel b m Fi Tilt Tractor-Dies 
TS 800 and 900 46" BA Conventional Tandem. Gas WT 3000 Hi-Tilt Tractor-Diesel 
LTS 8000 and 9000 46“ BA Conventional Tandem Diesel в 500 thru 600 School Bus Chassis-Ga 
LN 500 thru 750 95.3" BBC Conventional Gas 350 thru 500 Parcel Delivery-G 
LN 800 and 900 93 3" BBC Conventional- Gas Y 500 P 
N 6000 and 7000 95 3" BBC Conventional: Diesel Ы ШОШО Parcel Delivery-Die 
LN 8000 and 9000 93 3" BBC Conventional Diesel M Jo0.thiru. 500 Motor Home Chassis: Gas 
@ "Special Order 1 
MODEL CODES AND GROSS VEHICLE WEIGHT RATING 
Econoline — Club and Chateau Wagon Е i 
Club | Custom Club Chateau 
ë ВЕЕ Code 2 Model G.V.W. Series Code Model 1 G.V.W. Series Model G.V.W. 
E-100 E-110 5 Passenger 4,800 E-200 E-223 ) Passenger 5,500 E-200 8 Passenger 5.600 | 
E-111 ДІ: 5 Passenqer 4,900 E-222 8 Passenger 500 ОРЫП, 5.500 
E-200 E-210 5 Passenger 5,200 Е.224 B Passenger 5700 A SCENE r. 
E-213 5 Passenger 5,500 T. A ET, * 
E211 8 Passenger 5300 БАЙ ЭЖЕШ ШЫ З 'ger 5,000 
E214 8 Passenger 5,700 __| E225 |  SPasengr —— 6,000 E-236 8 Passenger 6,000 
Е-212 5 Passenqer 5.400 E-300 E-321 5 Passenger 6,800 E-300 } 5 Passenqer 6.800 
E-212 8 Passenger 5,600 E-324 В Passenger 6,800 ) Passenger 6,800 
E-216 8 Passenger 6,000 E-325 12 Passenger 6,800 E-335 12 Passenger 6,800 
E-215 5 Passenger 6,000 E-323 5 Passenger 7,600 E-333 5 Passenger 7.600 
Е-300 Ë : ' Pen r00 E-322 8 Passenger 7,500 E-332 8 Passenger 7:500 
E314 8 Passenger 6,800 20 ЗМНЕ 7-800 E337 P 7,800 
E-315 12 Passenger 5,800 = ена Вгопсо 
E-313 5 Passenger 7,600 Series Code Model G.V.W. || Series Code Model ЖАП 
E-312 В Passenger 7,500 U-140 Pickup 4,300 U-150 Wagon 4.300 
E-316 12 Passenger 7.600 U-141 Pickup 1.500 U-151 1 500 
E-317 8 Passenger 7,800 | U-142 Pickup 1 800 U-152 қ 1900 
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ECONOLINE MODEL CODES — VAN 


TRUCK IDENTIFICATION CODES 


30-00-07 


Series Code Model G.V.W. Series Code Model G.V.W. 
E-100 E-140 Van 4,325 E-300 E-347 Van 7,500 
E14 Van 1,600 (Contd) Е-348 Уап 7,700 
E-142 Van 4,800 E-350 Window 6,050 
E-150 Window 4,325 E-35 Window 5,200 
E-15 Window 4.600 E-352 Window 5,800 
E-152 Window. 4,800 E-353 Window 7,000 
E-160 Display 4,325 Е-354 Window 7,500 
E-16 Display 4,600 Е-355 Window 7,700 
E-162 Display 4,800 E-356 Window 8,300 
E-200 E-240 Van 5,250 357 Window 7,500 
E-24 | Van 5,450 E-358 Window 7,700 
E-242 Van 6,000 E-360 Display 6,050 
E-250 Window 5,250 E-361 Display 6,200 
E-25 Window 5,450 E-362 Display 6,800 
E-252 Window 6,000 E-363 Display 7,000 
E-260 Display 5,250 E-364 Display 7,500 
E-26 Display 5,450 E-365 Display 7,100 
E-262 Display 6,000 E-366 Display 8,300 
E-300 E-340 | Уап 6050 | Е-367 Display 7,500 
E-34 Van 6,200 E-368 Display 7,100 
E-342 Van 6,800 E-300 Cutaway Camper 8,300 
E-343 Van 7,000 Е-371 Parcel Delivery 8,300 
E-344 Van 7,500 E-372 Parcel Delivery 8,300 
E-345 Van 7,700 E-381 Parcel Delivery 8,300 
Е-346 Уап 8,300 E-382 Parcel Delivery 8,300 
LIGHT & MEDIUM TRUCK MODEL CODES AND GROSS VEHICLE WEIGHT 
Series Pickups Chassis Cab GVW 11 Series Pickups E Chassis Cab GVW 
F-100-4x2 F-100 70 4,550 F-250-4x 2 F-255 F-275 7,500 
F-101 71 4,650 Ғ-256 Ғ-276 8,100 
02 172 4,800 F-250-4x4 F-260 F-280 6,500 
F-103 F-173 5,000 F-261 F-281 7,100 
F-104 F-174 5450 F-262 F-282 7,700 
ES: ТІ р z 
F B 5 500 n 
КҮЙ - = = E F3504x2 F350 F370 6,600 n 
Ë : E ee Ғ-351 F-371 8,000 
n a ЕНІН Е-352 Е-372 8,300 
1 PIB шады Е-353 F-373 9,000 
Eee a] HS JAN F-354 F-374 10,000 
F-250 -4x2 F-250 270 6,200 F-355 F-375 8,350 
F-251 271 6,900 F-356 F-376 9,500 
F-252 Ғ-272 7,500 F-357 F-377 9,000 
F-253 F-273 8,100 F-358 F-378 9,500 
F-254 F-274 8,300 F-359 ДЕ Е-379 10,000 
Series Model Code GVW Series Model Code = GVW Series ШЕР Model Code GVW | 
F-500 F-500 14,000 F-6000 - Diesel K-611 20,200 P-350 - Parce P-350 8,000 
F-50 16,000 K-612 21,000 Р-351 6,100 
F-502 17,400 K-613 22,000 P-352 5,500 
F-503 19,200 K-614 22,000 P-353 8,000 
F-600 F-600 16,000 K-615 23,000 | P-400 - Parce P-400 10,000 | 
F-60 17,000 K-616 24,000 Р-401 7,400 
F 602 19,000 - |. K-617 22,000 P-402 8,000 
F-610 19,700 B-500 - Bus B-500 14,000 P-403 7.000 
ЕБІ 20,200 В-501 16,000 [P 500 - Parce! P-500 | 15,000 
F-612 21,000 В-502 17,400 Р-501 0,100 
F-613 22,000 Н В-503 19,200 Р-502 15,000 
F 61 22,000 В-Б00- Bus 8-600 16,000 Р-503 12,000 | 
Б15 23,000 8-601 17,00 DSO P-600-Parel | P-600 7,000 
ӘЛІП 24,000 B-602 19,200 P-601 15,000 
F-617 22,000 B-610 19,700 P-602 15,000 
F618 17,900 B-611 20,200 P-603 7,000 
Шы Ë 2 b UD 8:612 21,000 050 P-5000- Parcel | — G-504 7,000 | 
OU el, -613 lei 
ЕБ] 24.000 n EE Diesel G-506 |) 5,000 
F-6000 - Diesel K-600 16,000 B-615 22,000 DSO Motor Home 
a Ш 8:616 23,000 M-500 М:502 12.000 
k 602 19,200 B-617 24,000 M-504 15,000 
K-610 19,700 8-618 17,900 M-505 12,800 
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TRUCK SERIES CODE, MODEL CODE, RECOMMENDED GROSS VEHICLE WEIGHT 
HEAVY AND EXTRA HEAVY TRUCK 


ed 
SERIES MODEL CODE GVW | | SERIES MODEL CODE GVW SERIES MODEL CODE GVW 
(Ibs.) | (Ibs.) (Ibs.) 
4 4 
N-600 N.604 16.000 N-700 N-703 24,000 LT-800 T-811 41,000 
N-605 19,200 N-704 25,500 T-812 44,800 
№610 21.000 N-709 19.200 T-880 39 000 
№611 22,000 N-710 21,000 T-881 41,000 
N-612 23,000 N 711 22,000 T-882 43,000 
N-615 24.000 N-712 24,000 T-883 448 
N-618 17,900 №752 23,000 T-884 46,000 
N 619 20,200 N-753 24,000 T-885 41,000 
N-620 22,000 N-754 25,500 
№621 22,000 N- 760 27,500 LTS-800 V-800 39,000 
r N-762 21,500 V-804 46,000 
C600 С-Б02 17.500 N-763 22.000 V-805 50,001 
C611 22.000 N-764 22,000 V-809 41,000 
C612 23,000 N-765 24,000 V-110 44,000 
C-616 20,200 Ë 
C617 21,200 C-700 C202 25,500 NT-800 5-800 37,000 
C-706 21,200 5.802 39,000 
2 C-70 5-804 43,000 
N-6000 R-602 16,000 C-707 23,000 
R-603 18.200 5:806 46,000 
R.610 21,000 F.750 F-750 21,500 5:807 50,000 
R-611 22,000 F-751 22,200 55811 41 100 
R612 23,000 F-752 23,000 5:812 44,800 
R-613 23,000 F753 24,000 5-880 35,000 
R-615 24,000 F.754 24,000 5 Нај 41,000 
R.616 20.200 Е-755 25,500 5:882 43,000 
R617 22,000 F-756 27,500 He 44,800 
ШЕ R.618 22,000 F.757 21,500 е ООП 
- Е-758 22,000 2052 41,000 
C-6000 0-602 17,500 2 ^ | 
D611 22,000 C750 C752 25,500 дш Es gu 
D-612 23,000 C-755 27,500 L806 42000 
DES 20200 ZE 08| L-807 46.000 
En Ора Laos «7100 
L-800 F-802 24,500 
F-7000 K-700 19,200 F-803 25,500 1:8000 K-802 25500 
K.701 21,000 F-804 27,500 K-803 27500 
K702 22,000 F-805 29,000 e S DG 
K-703 23,000 F-806 31,000 K-806 32 000 
K-704 24.000 F-808 34,000 K-807 34.000 
K-705 24,000 F-809 31,000 к-808 35 000 
K-706 25,500 F-B10 22,100 K-809 31.000 
K-707 27,500 F-811 31,800 K-812 23,100 
к 22:000 ШЕ ЦЫ K-813 31,800 
F-813 31,800 z 
N- 7000 R.700 22,000 Е814 34,000 N-8000 R.802 25,500 
R.702 POEM Гесс == =] R-803 27.500 
R-703 24,000 LN-800 N-802 24,500 Н-805 31.000 
R.704 25,500 NOUS 25,500 R.806 32.000 
Н-707 27,500 N-804 27,500 R-807 34.000 
Н-709 19,200 N-805 29,000 R BOB 35,000 
В-710 21,000 N-806 31,000 R-810 23.100 
R1 22,000 N-808 34,000 R-811 31,800 
R-712 24,000 N-811 31,000 
№812 22,100 С-8000 )-802 27,500 
C-7000 0-702 25,500 N-813 31,800 0-806 25,100 
0-705 27,500 N.814 22,100 D-807 32,000 
0-707 21,200 №815 31,800 0-808 35,000 
0-708 23,000 N-816 34,000 
m LT 8000 U-800 39,000 
F-700 F-700 19,200 C-B00 C-802 27,500 J-805 46,000 
F-701 21.000 С-807 25,100 U-806 50.000 
F-702 22,000 U-807 50,000 
F703 23,000 LT-800 T 800 37.000 U-B08 54,000 
F-704 24,000 T-802 39,000 0:809 60.000 
F-705 24,000 Т-804 43,000 U-815 41,000 
F-706 25,500 T-806 46,000 ШЕЛІ? 44,800 
= F-707 2.000 T-807 50,000 0.817 61.000 
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TRUCK IDENTIFICATION CODES 


TRUCK SERIES CODE, MODEL CODE, RECOMMENDED GROSS VEHICLE WEIGHT 


HEAVY AND EXTRA HEAVY TRUCK 


30-00-09 


SERIES MODEL CODE GVW SERIES MODEL CODE GVW SERIES MODEL CODE GVW 
(Ibs.) (Ibs.) (Ibs.) 
LTS-8000 Y-800 39,000 LT 900 1410 56,000 LT-9000 U-911 52,000 
Y-804 46,000 T.911 60,000 U-914 44,800 
Y-805 50,000 1914 44,800 1915 61,000 
Y-806 50,000 1915 48,000 U-916 48,000 
ү-807 52,000 T-916 52,000 U-917 um | 
Y-B08 54,000 T917 58,000 
Y-809 56,000 LT5-9000 Y-900 43,000 
Y-810 56,000 LTS-900 v-900 39,000 1-903 50,000 
Y-811 58,000 V-904 45,000 Y-904 50,000 
Y-B12 60,000 V-905 50,000 Y-905 52,000 
Ү-814 64,000 V-906 50,000 Y-906 54,000 
Y-818 41,000 V-907 52,000 Y-907 56,000 
Duce ааа V-908 54,000 Ү-908 56,000 
NT-8000 W-800 39,000 v 909 56,000 Y-909 58,000 
W-805 46,000 v-911 58,000 Y-910 60,000 
W-806 50,000 \-912 60,000 Y-911 62,000 
w807 50,000 V-913 62,000 Y-918 70,000 
W-808 54,000 V-914 64,000 Y-919 48,000 
W-812 41,000 V-917 39,000 [= ee 
W-814 44,800 V-918 41,000 NT 9000 W-903 46,000 
— YE V-919 54,000 W-904 50,000 
CT-8000 0-800 43,000 V.920 48,000 W-906 54,000 
0-802 39,000 W-907 43,000 
0-803 45,000 NT-900 5.900 39,000 W-911 44,800 
0.805 41,000 5902 41,000 W-912 48,000 
0-807 46,000 5-904 43,000 W-913 52,000 
0-808 47,100 5:906 46,000 | 4 
5.907 50,000 WT-9000 X-905 44,800 
L-900 F-900 25,500 5.909 54,000 X-906 46,000 
F-902 27,500 5914 44,800 X-907 46,000 
Е-905 31,000 5915 48,000 x-908 47,100 
F-906 32,000 5916 52,000 X-909 44,600 
Е-907 33,000 X-915 44,800 
F-908 34,000 CT-900 L-900 39,000 X-916 46,000 
F-909 35,000 L913 42,000 Х-917 46,000 
Е-912 23,100 1-914 46,000 X-918 47,100 
F-913 31,800 L.915 47,100 X-919 44,600 
F.914 31,000 1-916 50,000 :-->х,х,>ь>ь>,>---->->ь-Кьь>ь 
E L.917 51,000 8-700 8-700 19,700 
N-900 N-900 25,500 | [— di 8-701 21,000 
N-902 27,500 L-9000 k-902 32,000 8-703 22,000 
N-905 31,000 K-904 35,000 В-704 23,000 
N-906 32,000 к-907 28,000 8-705 24,000 
908 34,000 K-908 31,800 8-706 24,000 
N-909 35,000 B-707 25,500 
-911 23,100 1-9000 R-902 32,000 B-708 22,000 
H — R.904 35,000 
C-900 C-904 27,500 R-906 28,000 8.7000 J-700 20,200 
C-906 31,000 R-907 31,800 4301 22,000 
C-907 32,000 1702 23 000 
C-910 34,000 w-9000 2-903 36,000 J-703 24,000 
C912 36,000 2-904 29,900 1704 24,000 
C-913 31,000 7-905 35,000 J-705 25,500 
C-914 25,100 2-906 36,000 J-706 22,000 
7-907 29,640 
LT-900 T-900 39,000 Е 8-750 8750 21,500 
T-902 41,000 L T-9000 U-900 43,000 8751 22.000 
Т-904 43,000 U-903 46,000 8-752 23,000 
Т-906 46,000 U-904 50,000 B-753 24.000 
T-907 50,000 U-905 50,000 8.754 24.000 
T-908 50,000 U-908 60,000 8.755 25,500 
= T-909 54.000 | U911 52,000 В-756 22.200 
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ТКОСК IDENTIFICATION CODES 
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REAR AXLE CODE (2780-1Ь. to 7400-Ib. Capacity) 


[ Code Description Ratio Description Description Ratio 1 
22 Ford 3300 (D 370 Ford 2780 Dana 60 (5300) 4 Шш 
АЗ Ford 2780 Ф 411 Ford 3300 Оапа 60 (5300) 456 
А5 Ford 3300 © 41 Ford 3300 Dana 70 (7400) 4 10 
Hd Dana 60 (Т) (5200) 410 Ford 3300 Dana 70 (7400) 456 
B8 Ford 2780 (D 350 Ford 3050 Dana 60 (5050) 3 54 
89 Ford 3300 D 350 Ford 3050 Dana 60 (5050) 373 
Q2 Dana 60 (D (5300) 354 Ford 3050 Папа 60 (5050) xau 
CB Dana 60 @) (5300) 373 Ford 3300 Dana 70. (7400) Jae 
D7 Dana 70@ (7400) 410 Ford 3300 Dana 60 (5300) 354 
H2 Ford 3600 © 350 Ford 2780 Папа 60 (5300) 373 
H3 Ford 3600 (7) 409 Пала 70 (7400) Dana 60 CD (5050) 3.54 
03 Ford 2780 411 Dana 70 (7400) Dana 60 D (5050) wily 
(D Limited-Slip or Traction-Lok 
REAR AXLE CODE (11,000-Ib to 18,500-Ib. Capacity) 
a Code Description Capacity Ratio Code Description Capacity Description Capacity Ratio 
1 Eaton 15244 (17,500) SS5TIJS qq" Еа Eaton 17121 (18,500) 614 42 Rockwell 0-100 (13,000) 6 20 
E2 Eaton 15244 (17,500) 617/858 GQ Eaton 17121 (18,500) 6 50 44 Rockwell 0-100 (13,000) 6 80 
3 Eaton 16244 (17,500) 6 50/9 04 на Eaton 17121 (18,500) 717 52 Rockwell H-170 (17,500) 586 
1 Eaton 1520 (15,000) 514/7 17 JÜ Eaton 17121 (18,500) 760 53 Rockwell Н-170 (17,500) 614 
2 Eaton 1520 (15,000) 5 83/8.12 32 Rockwell C-100 620 54 Rockwell H-170 (17,500) 6 83 
3 Eaton 1520 (15,000) 6 33/8 81 34 Rockwell C-100 5 80 55 Rockwell H-170 (17,500) 7219! 
H Eaton 1722 (18,500) 557/760 31 Rockwell C-100 583 52 Rockwell F-106 (15,000) 620 
H Eaton 1722 (18,500) 6 14/8 38 40 Rockwell D-100 529 64 Rockwell F-106 (15,000) 6 80 
GH Eaton 1/22 (18,500) 6 50/8 87 41 Rockwell D-100 (13,000) 583 56 Rockwell F-106 (15,000) 720 
HH Eaton 1722 (18,500) 717/9.77 
REAR AXLE CODE (22,000-Ib and 23,000-Ib. Single-Axle) 
Description Capacity Description Capacity Ratio Code Description Capacity Ratio 
JB Eaton 18221 (22,000) 557/760 Eaton 19121 (23,000) 456 H3 Rockwell R-171 (23,000) 4 63 
B Eaton 1822 (22,000) 6 14/8 38 DK Eaton 18121 (22,000) 6.50 H4 Rockwell R-171 (23,000) 4 88 
B Eaton 1822 (22,000) ^ 650/887 EK Eaton 18121 (22,000) 217 H5 Rockwelll R-171 (23,000) 5.29 
GB Eaton 182 (22,000) 717/977 АР Eaton 19221 (23,000) 4 33/5 90 H6 Rockwell R-171 (23,000) 5.86 
Eaton (23,000) 41! CP Eaton 19221 (23,000) 5.43/7.39 H7 Rockwell R-171 (23,000) 614 
Eaton (23,000) 433 DP Eaton 19221 (23,000) 5.17/8.40 H9 Rockwell R-171 (23,000) 370 
Сб Еатоп 1912 (23,000) 488 ЕР Eaton 19221 (23,000) 6 67/9.08 1A Rockwell R-170 (23,000) 6 42/8 38 
OG Eaton 1912 (23,000) 543 GP Eaton 19221 (23,000) 411/560 2A Rockwell R-170 (23,000) 7.09/9.07 
G Eaton 1912 (23,000) 617 H1 Rockwell R-171 (23,000) 411 ЗА Rockwell R-170 (23,000) 721 
FG Eaton 1912 (23,000) 667 Rockwell R-171 (23,000) 433 4A Rockwell Н-170 (23,000) 411 
TANDEM REAR AXLE CODES 
Code Description Capacity Ratio Description Capacity Description Capacity Ratio 
EC Eaton 30DSC (32,000) 6.50 Eaton 34DSE (34,000) 614 Eaton 34DET (34,000) 717/977 
қ Eaton 3005 (32,000. 717 HF Eaton 34DSE (34,000 650 
ші Eaton 30015: (32000) 760 MF Eaton 34DSE — (34000) 717 
n Eaton 34051 (34000 41 KF Eaton 34DSE (34,000) 760 
BF Eaton 34DS( (34,000) 433 Le Eaton 34DSE (34,000) 3.70 
CF Eaton 3405С (34,000) 456 cw Eaton ЗАОТЕ (34000 146838 
oi Eaton 34DSC (34,000) 488 Eaton 34DTE (34,000) 650/887 
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TRANSMISSION CODES 


TRUCK IDENTIFICATION CODES 
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Code Description Code Description 
Bronco Light, Medium and Heavy Truck, Parcel Delivery and School Bus (Cont'd) 
C 3 Speed Manual K Fuller T-9058 5 Speed 
Econoline—Club Wagon P Warner T-19 4 Speed 
Ë 3 Speed Manual P С-Б Automatic 
G Automatic (C4) 0 Spicer 5652 5 Speed 
Light, Medium and Heavy Truck, Parcel Delivery and School Bus R Spicer 8716 
| А New Process 435 4 Speed S Spicer 5756-B 5 Speed 
B Spicer 8516 New Process 542 FO 5 Speed 
B Spicer P8516 Overdrive T Fuller TRO-9509 B 9 Speed 
C Ford-Manual 3 Speed U Spicer 68526 5 Speed 
C Fuller RT-610 10 Speed V Fuller RT-910 
D Clark 387 V 5 Speed ү Spicer 53528 5 Speed 
E Warner T-19G X Fuller T-905A 5 Speed 
E Fuller 5 H74 5 Speed Y ransmatic MT41-6 Speed 
F Fuller SHA74 5 Speed Z ransmatic MT40-6 Speed 
F Warner T-18 4 Speed 1 Spicer 8552A 5 Speed 
G C-4 Automatic 1 ransmatic MT42-6 Speed 
G Warner T-87G 2 Clark 282V 5 Speed 
H Allison MT650 3 Fuller RT 906 
J Fuller ВТО 9513 4 Clark 280 VO 5 Speed 
| ЕМХ Automatic (Parcel) 5 Fuller RTO-910 
K Spicer 6453A 5 Speed Б Fuller ВТ0-915 
ПІ Allison АТ540 7 Clark 385V 5 Speed 
М Clark 285У 5 Speed 8 Allison MT640 
N Spicer 6352 5 Speed 9 Fuller RT-915 
D New Process 542Ғ| 5 Speed 9 New Process 542 FD 5 Speed 
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COMPONENT INDEX 


DESCRIPTION AND OPERATION 
Fuse Link 
REMOVAL AND INSTALLATION 


Fuse Link Replacement 
TESTING 
Charging System 
Bench Tests 


COMPONENT INDEX 


TESTING (Cont.) 
On-Vehicle Tests 
Tests with Rotunda 
ARE 20-22 Tester 
Tests with Rotunda 
ARE 27-38 Tester 


DESCRIPTION AND OPERATION 


CHARGING SYSTEM FUSE LINK 


The fuse link used on the Bronco, 
Econoline, Club Wagons, Parcel 
Delivery and light trucks, is a short 
length of insulated wire integral with the 
engine compartment wiring harness. It 
is several wire gages smaller than the 
circuit that it protects and is the color of 
the circuit being supplied by the fuse 
link. Service fuse links are green or black 
depending on usage. All fuse links have 
a flag moulded on the wire or on the 
terminal insulator. Color identification 
of the flag or connector is Red—18 ga. 
wire, Orange—16 ga. wire, or 
бгееп--14 ga. wire. Fig. 1 shows the 
fuse link installations. 

The fuse link is designed to burn out, 
thus protecting the alternator and 
wiring when heavy reverse current 


STARTER 
RELAY 


STARTER 
RELAY 


BATTERY BATTERY 


FUSE LINK FUSE LINK 


BATTERY 
TERMINAL 


SUPPLY WIRE TO 
VEHICLE EQUIPMENT 


ALTERNATOR ALTERNATOR 


SUPPLY WIRE TO 
VEHICLE EQUIPMENT 


BATTERY TERMINAL 


CLUB WAGON, ECONOLINE AND LIGHT 
TRUCK WITH CHARGE INDICATOR LIGHT 


CLUB WAGON, ECONOLINE, AND LIGHT TRUCK 
WITH AMMETER AND BRONCO AND P-SERIES 
J 1432-С 


FIG. 1 Fuse Link Installations 
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flows, such as when a booster battery 15 
connected incorrectly, or a short to 


or bubbled insulation. If it is hard to 
determine if the link is burned out, 


A burned out link may have bare 
wire ends protruding from the 


ground occurs in the wiring harness. 


insulation, or it may only have expanded 


perform a continuity test. 


TESTING 


CHARGING SYSTEM 


The alternator and alternator 
regulator are precision built units, and 
the equipment to make tests in the 
charging system must be accurate. 
Voltmeters must be accurate within 0.1 
(one tenth) volt within the range of 12 to 
16 volts and ammeters within one 
ampere at 30 to 90 amperes to permit 
correct measurement of the alternator 
and regulator. The meters on Rotunda 
equipment should be calibrated once a 
year and the date of calibration stamped 
on the meter face. It is recommended 
that this practice be followed by 
technicians with other than approved 
equipment in order to maintain their 
meters at acceptable accuracy. 

Certain tests outlined in the 
following Parts are illustrated in 
Schematic and in pictorial form. The 
schematic illustrates the internal 
connections of the Rotunda equipment 
so that these connections can be 
duplicated when this equipment is not 
available. The various circuits involved 
in the tests can be selected by means of 
switches without the necessity of 
changing connections when the 
illustrated equipment is used. This 
reduces the time required to test units 
and circuits on the vehicle 

Where applicable, the tests are 
divided into On The Vehicle and On The 
Test Bench procedures. Either 
procedure can be followed depending on 
the equipment available for the tests. 

Trouble shooting or diagnosis 15 
required before actual repairs can be 
made in the electrical system. Even 
where an obvious fault makes the 
replacement of a unit necessary, you 
must still find out why the unit failed. 
When a trouble is diagnosed correctly, 
unnecessary repairs are prevented, the 
time the vehicle is out of service will be 
decreased, and the repairs that are made 
will be permanent. The trouble shooting 
procedures given in the Truck Diagnosis 
Manual, Form No. FD7962-70T, will 
aid in making a correct diagnosis 


ON VEHICLE TESTS 


Before performing charging system 
tests on the vehicle, note the complaint 


such as: slow cranking, battery dead or 
using an excessive amount of water, top 
Of battery wet, ammeter shows charge at 
all times and/or no charge, alternator 
warning lamp does not come on and/or 
never goes out. This information will 
add in isolating the part of the system 
causing the problem. The battery must 
be in proper state of charge (at least 
1.200 specific gravity). 


VISUAL INSPECTION 


1. Ifthe vehicle is equipped with a fuse 
link, check the fuse link located 
between the starter solenoid and the 
alternator. Replace the fuse link if 
burned. 

Check the battery posts and battery 

cable terminals for clean and tight 

connections. Remove the battery 
cables (1f corroded), clean and install 
them securely. 

3. Check for clean and tight wiring 
connections at the alternator, 
regulator and engine. 

4. Check the alternator belt tension 
and tighten to specification (if 
necessary). 


INDICATOR LIGHT-ALTERNATOR 
CHARGING SYSTEM 


Normal Charge Indicator 

With Ignition switch off 
ны Alternator lamp 15 off 

With Ignition switch on 


to 


(engine not running) ..........Alternator 
lamp 15 on 

With ignition switch on 
(engine — running) a. Alternator 
lamp 15 off 


l. If the charge indicator lamp does not 
come on with the ignition key in the 
ON position and the engine not 
running, check the I wiring circuit 
for an open circuit or burned out 
charge indicator lamp (ignition 
switch to regulator I terminal). 

2. If the charge indicator light does not 

come on, disconnect the wiring plug 

connector at the regulator and 

connect a jumper wire from the I 

terminal of the regulator wiring plug 

to the negative battery post cable 
clamp. 

The charge indicator lamp should go 

on with the ignition key turned to 

the ON position. 


w 


4. If the charge indicator bulb does not 
go on, check the bulb for continuity 
and replace (if burned out). 

5. Ifthe bulb is not burned out, an open 
circuit exists between the ignition 
switch and the regulator. 

A good indication of a problem in 
the I wiring circuit (ignition switch to 
regulator I terminal) will show when the 
charge indicator light goes out with high 
engine rpm. This is caused by ап open 
circuit in the 15 ohm resistor wire 
(connected in parallel with the indicator 
light) generally at the terminal point 
(either end of the resistor wire). 


AMMETER-ALTERNATOR CHARGING 
SYSTEM 


Normal Charge Indicator 

With ignition switch off and no 
electrical load: ........... Ammeter should 
show 0 or center scale. 

With ignition switch on engine 
TUNNIN eit Needle deflects 
towards charge and returns toward 
center scale in two steps (fully charged 
battery). 

With ignition switch off and 
headlamps ons mun aS Ammeter 
should show between 0 and discharge 
scale. 

Refer to the Ford Car and Truck 
Diagnosis Manual for diagnosis of the 
alternator charging system. 


TESTS USING А VOLTMETER 


When performing charging system 
tests with a voltmeter, turn OFF all 
lights and electrical components. Place 
the transmission in neutral and apply 
the parking brake. The battery must be 
charged to at least 1.200 specific gravity 
before starting the test. 


CHARGING NO LOAD VOLTAGE 
CHARGING VOLTAGE UNDER LOAD 


BATTERY ыо ыы z 
LOAD VOLTAGE 
v ee ~. 


~ OVERVOLTAGE 
~ р 


< OVERCHARGE 


TYPICAL VOLTAGE BANDS SHOWN 
J1631-A 


FIG. 2 Voltmeter Test Scale 
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Voltmeter Test Procedure 
l. Connect the negative lead of the 
voltmeter to the negative battery 
cable clamp (not bolt or nut). 
Connect the positive lead of the 
voltmeter to the positive battery 
cable clamp (not bolt or nut). 
3. Record the battery voltage reading 
shown on the voltmeter scale. 
4. Connect the red lead of a tachometer 
to the distributor terminal of the coil 
and the black tachometer lead to a 
good ground 
Then, start the engine and operate 
the engine at approximately 1500 
rpm. With no other electrical load 
(foot off brake pedal and car doors 
closed), the voltmeter reading 
should increase 1 volt and not 
exceed 2 volts above the first 
recorded battery voltage reading. 
The reading should be taken when 
the voltmeter needle stops moving. 
6. With the engine running, turn on the 
heater and/or air conditioner blower 
motor (high speed) and headlights 
on (high beam). 
Increase the engine speed to 2000 
rpm. The voltmeter should indicate 
a minimum of 0.5 volt above the first 
recorded battery voltage (Fig. 2) 
If the above tests indicate proper 
voltage readings, the charging system is 
operating normally. Proceed to Test 
Results if a problem still exists. 


һә 


Un 


Test Results 

1. If the voltmeter reading indicates 

over voltage (more than 2.0 volts 

above battery voltage), stop the 
engine and check the ground 
connections between the regulator 
and alternator and/or regulator to 
engine. Clean and tighten 
connections securely and repeat the 

Voltmeter Test Procedure. 

If over voltage condition still exists, 

disconnect the regulator wiring plug 

from the regulator and repeat the 

Voltmeter Test Procedure. 

3. If over voltage condition disappears 
(voltmeter reads battery voltage), 
replace voltage regulator and repeat 
the voltmeter test procedure. 

4. |f over voltage still exists with the 
regulator wiring plug disconnected, 
repair the short in the wiring harness 
between the alternator and 
regulator. Then, replace the 
regulator and connect the regulator 
wiring plug to the regulator and 
repeat the Voltmeter Test 
Procedure. 

5. If the voltmeter reading does not 
increase (one volt), check for the 
presence of battery voltage at the 
alternator BAT terminal and the 


N 


regulator A terminal (Fig. 3). Repair 
the wiring if no voltage is present at 
these terminals, and repeat the 
Voltmeter Test Procedure. 


6. If the voltmeter reading does not 


increase one volt above battery 
voltage, proceed to the next step 
before performing field circuit tests. 


7. Before performing other tests, the 


field circuit (regulator plug to 
alternator) must be checked for a 
grounding condition. If the field 
circuit is grounded and the jumper 
wire is used as a check at the 
regulator wiring plug from the A to 
F terminals (Fig. 3), excessive 
current will cause heat damage to 
the regulator wiring plug terminals 
and may burn the jumper wire (Fig. 
3). Also, if the field circuit was 
grounded, the connector wire inside 
the regulator will be burned open 
and an under voltage condition will 
result. 

8. The field circuit should be checked 
with the regulator wiring plug 
disconnected and an ohmmeter 
connected from the F terminal of the 
regulator wiring plug to the battery 
ground. The ohmmeter should 
indicate between 4 and 250 ohms 
(Fig. 4). 


9. A check for the regulator burned- 


open wire 15 made by connecting an 
ohmmeter from the I to F terminals 
of the regulator (Fig. 5). The reading 
should indicate 0 (no resistance). If 
the reading indicates approximately 
10 ohms, the connector wire inside 
the regulator is open. The field 
circuit grounded condition must be 
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found and repaired before installing 
a new regulator. 


Field Circuit and Alternator Tests 


l: 


If the field circuit is satisfactory, 
disconnect the regulator wiring plug 
at the regulator and connect the 
Jumper wire from the À to the F 
terminals on the regulator wiring 
plug (Fig. 6). 

Repeat the Voltmeter Test 
Procedure. 

If the Voltmeter Test Procedure still 
indicates a problem (under voltage), 
remove the jumper wire from the 
regulator plug and leave the plug 
disconnected from the regulator. 
Then, connect a jumper wire to the 
FLD and BAT terminals on the 
alternator (Fig. 7). 

Repeat the Voltmeter Test 
Procedure. 

If the Voltmeter Test results are now 
satisfactory, repair the wiring 
harness from the alternator to the 
regulator. Then, remove the jumper 
wire at the alternator and connect 
the regulator wiring plug to the 
regulator. 

Repeat the Voltmeter Test 
Procedure, to be sure the charging 
system is operating normally. 

If the Voltmeter Test results still 
indicate (under voltage), repair or 
replace the alternator. With the 
jumper wire removed, connect the 
wiring to the alternator and 
regulator. 

Repeat the Voltmeter Test 
Procedure. 


AND" A” 


VOLT-AMP TESTER 


ARE 27-38 


JUMPER WIRE 


USE BLADE TERMINAL B9A-14294-J 
FROM TERMINAL KIT NO. B9A-14294-PAK 
TO PROBE REGULATOR PLUG 


TESTS AT REGULATOR PLUG FOR VOLTAGE 
AT THE "I", "A" AND "S" TE RMINALS, 
ENGINE AT IDLE SPEED 500 to 600 RPM J1632-A 


FIG. 3 Regulator Plug Voltage Tests 
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Regulator I and S Circuit Tests 
S—Circuit With Ammeter 
1. Connect the positive lead of the 
voltmeter to the S terminal of the 
regulator wiring plug (Fig. 3). Then, 
turn the ignition switch to the ON 
position. Do not start the engine. 
METER SHOULD INDICATE BETWEEN 
4 AND 250 OHMS 


A LOWER 
READING 
INDICATES A 
SHORTED OR 
GROUNDED 
FIELD CIRCUIT 
(INCLUDING 
ALTERNATOR) | 


OHMMETER 


pe 


SET OHMMETER (J 
"MULTIPLY BY" / 
KNOB AT “l” / 


USE BLADE 
TERMINAL 
B9A-14294-J 
FROM TERMINAL 
KIT NO. B9A-14294-PAK 
IN REGULATOR PLUG 


J1633-A 


FIG. 4 Field Circuit Test 


JUMPER WIRE 


_/” CONNECTED TO ALTERNATOR Sue 


REGULATOR 


DAMAGED REGULATOR 


O.K 


OHMMETER 
ARE 27-42 


SET OHMMETER 
'MULTIPLY BY" 
KNOB ON "I" 


J1634-A 


FIG. 5 Regulator Burned-Open 
Connector Wire Test 


BAT" AND “FLD” TERMINALS 


FIG. 7 Jumper Wire Connections 


S| 


USE JUMPER WIRE 
TO CONNECT “А” AND “F” TERMINALS 
AT REGULATOR PLUG 


J1635-A 


FIG. 6 Regulator Plug Jumper Wire 
Connections 


2. The voltmeter reading should 
indicate battery voltage. 

3. If there is no voltage reading, 
disconnect the positive voltmeter 
lead from the positive battery clamp 
and repair the 5 wire lead from the 
ignition switch to the regulator 
wiring plug. 

4. Connect the positive voltmeter lead 
to the positive battery cable terminal 
and repeat the Voltmeter Test 
Procedure. 

S and I Circuit—With Indicator Light 

l. Disconnect the regulator wiring 
plug and install a jumper wire 
between the A and F terminals. 


JUMPER WIRE CONNECTED 
TO ALTERNATOR 
“БАТ” AND “FLD” TERMINALS 


REGULATOR PLUG 


REMOVED 


FROM REGULATOR 


Ј1636-А 
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2. With the engine idling, connect the 1. Disconnect the electric choke. 3. If voltmeter reads approximately 1.5 
positive lead of the voltmeter to the 2. Disconnect voltage regulator wiring volts less than battery voltage, 
S terminal and then to the I terminal plug. alternator has shorted positive 
of the regulator wiring plug (Fig. 3). 3. Connect a jumper between “А” and diode. 
The voltage of the S circuit should "F" terminal of voltage regulator 4. If voltmeter reads about 1.0 to 1.5 
read approximately 1/2 of the I wiring plug. volts less than 1/2 battery voltage, 
circuit. 4. Connect voltmeter to battery cable alternator has ап open positive 
3. If no voltage is present, repair the clamps. diode 
alternator or the wiring circuit at 5. Start engine -let engine run at idle. 5. If voltmeter reads about 1.0 to 1.5 
fault. Reconnect the positive 6. Read and record voltmeter reading. volts more than 1/2 battery voltage, 
voltmeter lead to the positive battery 7. Move positive voltmeter lead to “5” alternator has ап open negative 
cable terminal and repeat the terminal in voltage regulator wiring diode. 
Voltmeter Test Procedure. plug. 6. Connect the electric choke into the 
4. If the above voltage tests are 8. Note voltmeter reading. circuit after the test 15 completed. 
satisfactory, install a new regulator. Test Results 
5. Then, remove the jumper wire from l. If voltmeter reads 1/2 of battery TESTS USING THE ROTUNDA ARE 
the regulator wiring plug and voltage, diodes are okay. 20-22 ALTERNATOR REGULATOR 
connect the wiring plug to the 2. If voltmeter reads approximately 1.5 TESTER 
regulator. Repeat the Voltmeter volts, alternator has shorted 
Test Procedure. negative diode, or a grounded stator The general procedure is to connect 
Diode Test—On Vehicle winding. the tester (Fig. 8) to the charging 
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INDICATES LIGHT IS ON INDICATES LIGHT IS OFF INDICATES SPECIAL LIGHT PATTERN 


TEST A (1) ТЕ5Т В FAULT 


LIGN) [BAT] [STA] [FLD] [REG] | | (IGN) [BAT] [STA] [FLD] REG] 


NO MALFUNCTION IN CHARGING SYSTEM. 
CHARGE INDICATOR LIGHT (IN THE VE- 
HICLE) WILL BE ON. 


OPEN FIELD IN ALTERNATOR OR OPEN 
FIELD WIRE (ORANGE) IN ALTERNATOR 
TO REGULATOR HARNESS REG RED 
LIGHT MAY BE OUT (TEST B). 


SHORTED OR GROUNDED FIELD COIL, OR 
GROUNDED FIELD WIRE (ORANGE) IN 
THE ALTERNATOR TO REGULATOR HAR- 
NESS TESTER MAY MAKE BUZZING 
NOISE 

CAUTION: THESE CONDITIONS DAMAGE 
THE REGULATOR. 


SHORTED DIODE, OR GROUNDED STATOR 
GROUNDED ОВ MISCONNECTED WIRE 


[IGN] [BAT] [STA] [FLD] [REG] | [IGN] [BAT] [STA] [FLD] [REG] 


v 3 4 THE ALTERNATOR STATOR TERMINAL 
SHORT Р SHORT AND THE REGULATOR S TERMINAL 
à А STATOR GREEN LIGHT MAY ВЕ ОМ. 


OPEN DIODE OR STATOR WINDING OR 
OPEN WIRE (BLACK) FROM ALTERNA TOR 
BAT TERMINAL TO STARTER RELAY 
STATOR GREEN LIGHT MAY BE OUT 
(TEST B). REGULATOR RED LIGHT MAY 
BE OUT (TEST B). 


3 
DIODE] [SHORT SHORT 


NOTE: ALWAYS REPAIR MALFUNCTION AND RETEST OE 
FIG. 9 ARE 20-22 Test Chart 
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INDICATES LIGHT IS ON INDICATES LIGHT IS OFF 


TEST А TEST B 


[IGN] [FLD] [REG] | | [IGN] [ВАТ БТА [FLD] [REG 
SHORT 


(Ен GAT] STA) [LB] [EG 


[IGN] [BAT] [STA] |FLD| [REG 


NOTE: ALWAYS REPAIR MALFUNCTION AND RETEST 
FIG. 10 ARE 20-22 Test Chart (continued) 
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die 


INDICATES SPECIAL LIGHT PATTERN 


FAULT 


LOOSE DRIVE BELT OR PULLEY, OPEN 
STATOR МІРЕ (WHITE WITH BLACK 
TRACER) IN HARNESS FROM ALTERNA- 
TOR TO REGULATOR, OR OPEN STATOR 
WIRE IN ALTERNATOR 


OPEN OR MISSING 15-OHM RESISTANCE 
WIRE OR OPEN WIRE (GREEN WITH RED 
TRACER) IN REGULATOR TO IGNITION 
SWITCH HARNESS 

IF THE IGN GREEN LIGHT IS VERY 
BRIGHT, THE CHARGE INDICATOR BULB, 
SOCKET, OR WIRING IS SHORTED. 


GROUNDED WIRE (GREEN-RED TRACER) 
BETWEEN REGULATOR PLUG AND 
CHARGE INDICATOR LIGHT 

REG LIGHT MAY BE ON 

CAUTION: THIS CONDITION DAMAGES 
THE REGULATOR. 


REGULATOR DEFECTIVE 


REG GREEN LIGHT MAY BE OFF IN TEST B. 


STATOR AND FIELD WIRES ARE CROSS 
CONNECTED КЕС GREEN LIGHT WILL 
BE DIM IN TEST A. 


OPEN WIRE (YELLOW) BETWEEN BAT- 
TERY TERMINAL OF STARTER RELAY 
AND REGULATOR PLUG 


J1400-C 
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system, start the engine, make two tests, 
and then compare the pattern of lights 
that appear on the tester to each set of 
patterns shown in Figs. 9 and 10. Follow 
the instructions given with the ARE 20- 
22 tester. 


TESTS USING THE ROTUNDA ARE 
27-38 VOLT-AMP-ALTERNATOR 
TESTER 


The following test procedures make 
use of the Rotunda Volt-Amp 
Alternator Tester ARE 27-38. 

Refer to the Wiring Diagram 
Manual, Form 7795-P-73 for 
schematics and locations of wiring 
harness.Use care when connecting any 
test equipment to the alternator 
system,as the alternator output terminal 
is connected to the battery at all times. 
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Alternator Output Test On Engine 

When the alternator output test is 
conducted off the car, a test bench must 
be used. Follow the procedure given by 
the test bench equipment manufacturer. 
When the alternator is removed from 
the vehicle for this purpose, always 
disconnect the battery ground cable as 
the alternator output connector is 
connected to the battery at all times. 

To test the output of the alternator 
on the vehicle, proceed as follows: 


Test Procedure 

l. Check the alternator drive belt 
tension. Place the transmission in 
neutral or park and apply the 
parking brake. Make the 
connections and tester knob 
adjustments as shown in Fig. 11 
(Output Test). Be sure that the field 
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rheostat knob is at the OFF position 
at the start of this test. 


2. Close the battery adapter switch. 


Start the engine, then open the 
battery adapter switch. 


3. Increase the engine speed to 


approximately 2000 rpm (use a 
tachometer following the 
manufacturers instructions). Turn 
off all lights and electrical 
accessories 


4. Turn the field rheostat clockwise 


until 15 volts is indicated on the 
voltmeter upper scale. Turn the 
master control clockwise until the 
voltmeter indicates between 11 and 
12 volts. Holding the master control 
in this position, turn the field 
rheostat clockwise to its maximum 
rotation. Turn the master control 


VOLT-AMP-ALTERNATOR TESTER 


I ] 


Yellow 


= 


INSERT SPADE 
LUGS IN THE A 
AND F OPENINGS 


ALTERNATOR 


OUTPUT TEST 


FIG. 11 Alternator Tests 


BATTERY 


Green 


asma como 


ADAPTOR 
Е SWITCH 


ARE 27-38 


ALTERNATOR 


FIELD TERMINAL 


FIELD OPEN OR SHORT CIRCUIT TEST 


J1356-D 


31-01-09 


СНАКСІМС SYSTEM GENERAL SERVICE 


31-01-09 


counter clockwise until the 

voltmeter indicates 15 volts. 

Observe the ammeter reading. Add 

2 amperes to this reading to obtain 

alternator output. If rated output 

cannot be obtained, increase the 
engine speed to 2900 rpm and repeat 
this step. 

5. Return the field rheostat knob to 
OFF, release the master control 
knob, and stop the engine. 
Disconnect the test equipment, if no 
further tests are to be made. 

If the alternator output is not O.K., 
it will be necessary to remove the 
alternator from the vehicle and perform 
the necessary bench tests to locate the 
problem. 


An output of 2 to 5 amperes below 
specification usually indicates an open 
alternator diode. An output 
approximately 10 amperes below 
specification usually indicates a shorted 
alternator diode. An alternator with a 
shorted diode will usually whine, which 
will be most noticeable at idle speeds. 
Stator Neutral Voltage Test—On 
Engine 

The alternator STA terminal is 
connected to the stator coil neutral or 
center point of the alternator windings. 
The voltage generated at this point is 
used to close the field relay in the charge 
indicator light system. 

To test for the stator neutral voltage, 
disconnect the regulator connector plug 
from the regulator. Make the 
connections and tester knob 
adjustments as shown in Fig. 12. 


Start the engine and run it at 1000 
rpm (use a tachometer). Turn off all 
lights and accessories. Rotate the field 
rheostat clockwise until at least 6 volts 
is indicated on the voltmeter upper 
scale. If 6 volts or more is not obtained, 
remove the alternator and perform the 
diode and stator tests to determine 
which part of the alternator is damaged. 


BENCH TESTS 


RECTIFIER SHORT OR GROUNDED 
AND STATOR GROUNDED TEST—ON 
BENCH 


These tests are performed with an 
ARE 27-42 ohmmeter. Set the Multiply 
By knob at 10, and calibrate the 
ohmmeter as directed inside the 
instrument cover. 

Contact one ohmmeter probe to the 
alternator BAT terminal (Fig. 13) and 
the other probe to the STA terminal 
(rear blade terminal). Then, reverse the 
ohmmeter probes and repeat the test. A 
reading of about 60 ohms should be 
obtained in one direction and no needle 
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FIG. 12 Stator Neutral Voltage Test 


movement with the probes reversed. A 
reading in both directions indicates a 
bad positive diode, a grounded positive 
diode plate or a grounded BAT 
terminal. 

Perform the same test using the STA 
and GND (ground) terminals of the 
alternator. A reading in both directions 
indicates either a bad negative diode, a 
grounded stator winding, a grounded 
stator terminal, a grounded positive 
diode plate, or a grounded BAT 
terminal. 

Infinite readings (no needle 
movement) in all four probe positions in 
the preceeding tests indicates an open 
STA terminal lead connection inside the 
alternator. 


FIELD OPEN OR SHORT CIRCUIT 
TEST—ON BENCH 


This test is performed with an 
ohmmeter (Tool ARE 27-42). Set the 
ohmmeter Multiply By knob at 1 and 
calibrate the ohmmeter as directed 
inside the instrument cover. 

Contact the alternator field terminal 
with one probe and the ground terminal 
with the other probe (Fig. 14). Then, 
spin the alternator pulley. The 
ohmmeter reading should be between 4 
and 250 ohms, and should fluctuate 
while the pulley is turning. An infinite 
reading (no meter movement) indicates 
an open brush lead, worn or stuck 
brushes, or a bad rotor assembly. An 
ohmmeter reading less than 4 ohms 
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FIG. 13 Rectifier Short or 
Grounded and Stator 
Grounded Test 


indicates a grounded brush assembly, a 
grounded field terminal or a bad rotor. 


DIODE TEST—ON BENCH 


Remove the rectifier assembly from 
the alternator as outlined in Section 5. 
Set the ohmmeter Multiply By knob at 
10 and calibrate the meter as directed 
inside the cover. 

To test one set of diodes, contact one 
probe to the terminal bolt as shown in 
Figs. 15, 16 and 17 and contact each of 
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the three stator lead terminals with the 
other probe. Reverse the probes and 
repeat the test. АП diodes should show 
a low reading of about 60 ohms in one 
direction, and an infinite reading (no 
needle movement) with the probes 
reversed. Repeat the preceeding tests for 
the other set of diodes except that the 
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FIG. 14 Field Open or Short 
Circuit Test 
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FIG. 15 Diode Test—Rear Terminal 
Alternator Except 61- 
Ampere 


other terminal screw is used. 
If the meter readings are not as 
specified, replace the rectifier assembly. 


STATOR COIL OPEN OR GROUNDED 
TEST—ON BENCH 


These tests are made to determine if 
the stator coil is operating properly. 
Disassemble the stator from the 
alternator as outlined under 
Disassembly in Section 5. 

Set the ARE 27-42 ohmmeter 
Multiply By knob at 1, and calibrate the 
meter as directed inside the cover. 
Connect the ohmmeter probes between 
each pair of stator leads (3 different 
ways). The ohmmeter must show equal 
readings for each pair of stator leads. 
Replace the stator if the readings are not 
the same. 

Set the ARE 27-42 ohmmeter 
Multiply By knob at 1000. Connect the 
ohmmeter probes to one of the stator 
leads and to the stator laminated core. 
Be sure that the probe makes a good 
electrical connection with the stator 
core. The meter should show an infinite 
reading (no meter movement). If the 
meter does not indicate an infinite 
reading (needle moves), the stator 
winding is shorted to the core and must 
be replaced. Repeat this test for each of 
the stator leads. 
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FIG. 16 Diode Test—61-Ampere 
Alternator 


ROTOR OPEN OR SHORT CIRCUIT 
TEST—ON BENCH 


Disassemble the front housing and 
rotor from the rear housing and stator as 
outlined under Disassembly in Section 
5. Set the ohmmeter (ARE 27-42) 
Multiply By knob at 1 and calibrate the 
meter as directed inside the ohmmeter 
cover. 

Contact each ohmmeter probe to a 
rotor slip ring. The meter reading 
should be 4 or 5 ohms. А higher reading 
indicates a damaged slip ring solder 
connection or a broken wire. A lower 
reading indicates a shorted wire or slip 
ring. Replace the rotor if it is damaged 
and cannot be repaired. 

Contact one ohmmeter probe to a 
slip ring and the other probe to the rotor 
shaft. The meter reading should be 
infinite (no deflection). A reading other 
than infinite indicates the rotor is 
shorted to the shaft. [nspect the slip ring 
soldered terminals to be sure they are 
not bent and touching the rotor shaft, or 
that excess solder is grounding the rotor 
coil connections to the shaft. Replace 
the rotor if it is shorted and cannot be 
repaired. 
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FIG. 17 Diode Test—Leece Neville 
Alternators 
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FUSE LINK CONTINUITY TEST 


LIGHT TRUCK, ECONOLINE AND 
CLUB WAGON WITH AN AMMETER 


Make certain that the battery is OK, 
then turn on the headlights or any 
accessory. If the headlights or accessory 
do not operate, the fuse link 15 probably 
burned out. 


LIGHT TRUCK, ECONOLINE AND 
CLUB WAGON WITH AN 
INDICATOR LIGHT, BRONCO 
AND P-SERIES 


Make certain the battery is OK, then 
check with a voltmeter for battery 
voltage at the alternator BAT. terminal. 
No voltage indicates that the fuse link is 
probably burned out. 


REMOVAL AND INSTALLATION 


FUSE LINK REPLACEMENT 


1. Procure the proper service fuse link 
for the vehicle being repaired. The 
fuse links have an eyelet terminal for 
a 5/16 inch stud on one end. If the 
terminal is not required, cut off the 
fuse link as close to the terminal as 
possible and strip approximately 3/ 
8 inch of insulation from the cut end. 

2. Disconnect the battery ground 
cable. 


3. Disconnect the fuse link terminal at 
the starter relay. 

4. Remove the complete fuse link at the 
splice. 

5. Cut out the original splice, then 
splice and solder the new fuse link 
with the existing wires from the 
original splice. Use rosin-core 
solder. Wrap the splices completely 
with vinyl electrician’s tape. 

If a vehicle has two wires connected 


to the fuse-link eyelet, cut the fuse link 

from the eyelet and position the second 

wire with eyelet back on the starter relay 
terminal. 

6. Securely connect the eyelet 
terminal(s) to the battery stud on the 
starter relay. 

7. Install the repaired wiring as before 
using existing clips if provided. 

8. Connect the battery ground cable. 
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SPECIFICATIONS 


TESTING 
Capacity Test — Battery 


TESTING 


Tests are made on a battery to 
determine the state of charge and also 
the condition. The ultimate result of 
these tests is to show that the battery is 
good, needs recharging, or must be 
replaced. 

If a battery has failed, is low in 
charge, or requires water frequently, 
good service demands that the reason 
for this condition be found. It may be 
necessary to follow trouble shooting 
procedures to locate the cause of the 
trouble. 

Refer to the Truck Diagnosis 
Manual, Form No. FD7962-70T, for 
battery trouble shooting procedures. 

Hydrogen and oxygen gases are 
produced during normal battery 
operation. this gas mixture can explode 
if flames or sparks are brought near the 
vent openings of the battery. The 
sulphuric acid in the battery electrolyte 
can cause a serious burn if spilled on the 
skin or spattered in the eyes. It should 
be flushed away with large quantities of 
clear water. 

Particular care should be used when 
connecting a booster battery in order to 
prevent sparks. Be certain to connect 
positive terminal to positive terminal 
and negative terminal to negative 
terminal. 

Before attempting to test a battery, it 
is important that it be given a thorough 
visual examination to determine if it has 
been damaged. The presence of moisture 
on the outside of the case and/or low 
electrolyte level in one or more of the 
cells are indications of possible battery 
damage. 

Original equipment batteries 
incorporate a single one-piece cover 
which completely seals the top of the 
battery and the individual cell 
connectors. This cover must not be 
pierced with test probes to perform 
individual cell tests. 
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ARE 16-31 - 
Rotunda Cell Analyzer 
SRECA — 200 i 
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BATTERY CAPACITY TEST 


VOLTAGE OVER 9.6 


IF BELOW 1.230. OTHERWISE BATTERY IS O.K 


LESS THAN 50 POINTS 
(0.050) BETWEEN CELLS 


TOTAL VOLTAGE 
LESS THAN 9.6 


REPLACE BATTERY 


FIG. 1 Battery Capacity Test Outline 


TESTS USING THE ROTUNDA 
CELL ANALYZER (SRECA-200) 


The Rotunda Cell Analyzer 
(SRECA-200) measures the individual 
cell voltages by inserting probes into the 
cell openings. Follow the instructions 
that come with the unit. 

A battery can also be tested by 
determining its ability to deliver current. 
This may be determined by conducting 
a Battery Capacity Test. Figure 1 shows 
the battery capacity test in outline form. 


ADJUST RESISTANCE UNTIL AMMETER READS 3 TIMES AMPERE-HOUR 
RATING OF BATTERY. HOLD FOR 15 SECONDS AND NOTE VOLTAGE 


CHECK SPECIFIC GRAVITY . CHARGE BATTERY, 


ADD WATER IF NECESSARY AND CHARGE BATTERY PER 
CHARGING SCHEDULE AND REPEAT CAPACITY TEST 


TOTAL VOLTAGE 
MORE THAN 9.6 


BATTERY IS SERVICEABLE 


VOLTAGE LESS THAN 9.6 


CHECK SPECIFIC GRAVITY OF EACH CELL 


MORE THAN 50 POINTS 
(0.050) BETWEEN CELLS 


REPLACE BATTERY 


J1039.F 


TESTS USING THE ROTUNDA 
BATTERY-STARTER TESTER ARE 
16-31 


BATTERY CAPACITY TEST 


A high rate discharge tester 
(Rotunda Battery-Starter Tester ARE 
16-31) in conjunction with a voltmeter is 
used for this test. 

1. Turn the control knob on the 

Battery-Starter Tester to the OFF 

positio" 
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Turn (һе voltmeter selector switch 
to the 20-volt position. 

Connect both positive test leads to 
the positive battery post and both 
negative test leads to the negative 
battery post. The voltmeter clips 
must contact the battery posts and 
not the high rate discharge tester 
clips. Unless this is done the actual 
battery terminal voltage will not be 
indicated. 

Turn the load control knob in a 
clockwise direction until the 
ammeter reads three times the 
ampere hour rating of the battery. 
(A 45 ampere-hour battery should 
be tested at 135 amperes load). 
With the ammeter reading the 
required load for 15 seconds, note 
the voltmeter reading. Avoid leaving 
the high discharge load on the 
battery for periods longer than 15 
seconds. 

If the voltmeter reading is 9.6 volts 
or more, the battery has good output 
capacity and will readily accept a 
charge, if required. Check the 
specific gravity. If the specific 


BATTERIES 


gravity reading is 1.230 or below, 
add water if necessary and charge 
the battery until it is fully charged 
(Fig. 1). Always disconnect the 
battery ground cable when charging 
the battery. 

The battery is fully charged when 


the cells are all gassing freely and the 
specific gravity ceases to rise for three 
successive readings taken at hourly 
intervals. Additional battery testing will 
not be necessary after the battery has 
been properly charged. 


JL 


If the voltage reading obtained 
during the capacity test is below 9.6 
volts, check the specific gravity of 
each cell. 

If the difference between any two 
cells is more than 50 points (0.050), 
the battery is not satisfactory for 
service and should be replaced. 

If the difference between cells is less 
than 50 points (0.050), the battery 
should be charged according to the 
charging schedule in the 
Specifications Section. Batteries that 
are completely discharged may not 
accept a fast charge. If this is found, 
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the battery should be slow charged 
until the charge rate goes up and it 
will accept the fast charge. This may 
require up to four hours of slow 
charge. In some cases the electrolyte 
level may be too low to obtain a 
specific gravity reading. In such 
cases water should be added until 
the electrolyte level just covers the 
ring in the filler well, then charge the 
battery at 35 amperes for the 
maximum charging time indicated 
in Specifications for the capacity of 
the battery being tested. 

. After the battery has been charged, 
repeat the capacity test. If the 
capacity test battery voltage is still 
less than 9.6 volts, replace the 
battery. If the voltage is 9.6 volts or 
more, the battery is satisfactory for 
service. 

„И the battery is found to be 
discharged only, check for a loose 
fan belt, loose electrical connections 
and charging system performance. 


SPECIFICATIONS 


BATTERIES 
BATTERY FREEZING TEMPERATURES 3m BATTERY FREEZING TEMPERATURES ] 
Specific Gravity Freezing Temperature Specific Gravity Freezing Temperature 
1.280 90°F 1.150 + 50Е <i 
1.275 85°F 1.125 +13°F 
1.250 62°F =] 1.100 +19°F 
1.225 -38°F 1.075 +240F 
1.200 160F 1.050 4279; 
1.175 - 40F 
Battery Ampere Number of Т Length Filler Cap Battery Ampere Number of Length Filler Cap 
Hours Plates (Inches) Color Hours | Plates (Inches) Color | 
= 45 54 97/16 Yellow 93 78 | 13-172 Red 
55 66 10-3/4 Red 158 | 63 | б\от10-3/4 Red 
55 | 66 | 13 Red 20-1/2 by Red 
155 126 
70 66 12-1/2 Red 9-5/8 hiqh 
70 78 14-1/4 Yellow T - x 20-5/8 by Red 
10-1/2 high 
ALLOWABLE BATTERY HIGH RATE CHARGE TIME SCHEDULE 
Specific Charge Battery Capacity Ampere Hours 
Gravity Rate 
Reading Amperes 45 55 70 93 155 158 204 
= 112511500) 35 65 тіп 80 тіп 100 тіп 135 тіп 225 тіп 225 тіп 300 min 
1.150-1.175 35 50 min 60 тіп 80 тіп 105 тіп 175 min 175 тіп 230 тіп 1 
1.175-1.200 35 40 тіп 50 тіп 60 min 85 тіп 140 тіп 140 тіп 185 min 
| 12001225 35 | 30тіп 35 min 45 min 80 min 100 min 100 min 135 min 
Above 1.225 5 | 6) 6) Q Q © © © 
(D If the specific gravity is below 1.125, use the indicated high rate of charge for the 1.125 specific gravity, then charge at 5 amperes 
until the specific gravity reaches 1.250 at 80? F. 
@ Charge at 5 ampere rate only until the specific gravity reaches 1.250 at 80°F. 
(2 Charge at 10 ampere rate only until the specific gravity reaches 1.250 @ 80°F. 
At no time during the charging operation should the electrolyte temperature exceed 1300F 
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COMPONENT INDEX COMPONENT INDEX 


REMOVAL AND INSTALLATION. . 


DISASSEMBLY AND OVERHAUL 


SPECIFICATIONS 


38, 42, 55 and 61-Ampere 
70 and 90-Ampere 


TESTING 


DESCRIPTION AND OPERATION 


ALTERNATOR 


The alternator charging system is a 
negative ground system, and consists of 
an alternator, a regulator, a charge 
indicator, a storage battery, a fuse link 
on some models and associated wiring. 
Refer to the Wiring Diagram Manual, 
Form 7795P-73, for schematics and 
locations of wiring harnesses. 

The alternator is belt driven from 
the engine. Current is supplied from the 
alternator-regulator system to the 
rotating field of the alternator through 
two brushes to two slip rings. 

The alternator produces power in 
the form of alternating current. The 
alternating current is rectified to direct 
current by six diodes (eight diodes in 61 
ampere alternators). The alternator 
regulator automatically adjusts the 
alternator field current to maintain the 
alternator output voltage within 
prescribed limits to correctly charge the 
battery. 

If a charge indicator lamp is used in 
the charging system (Fig. 1), the system 
operation is as follows: When the 
ignition switch is turned ON, a small 
electrical current flows through the 
lamp filament (turning the lamp ON) 
and through the alternator regulator to 
the alternator field. When the engine is 
started, the alternator field rotates and 
produces a voltage in the stator winding. 
When the voltage at the alternator 
stator terminal reaches about 3 volts, the 
regulator field relay closes. This puts the 
same voltage potential on both sides of 
the charge indicator lamp causing it to 
go out. When the field relay has closed, 
current passes through the regulator A 
terminal and is metered to the alternator 
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FIG. 1 


If an ammeter is used in the 
charging system (Fig. 2), the regulator I 
terminal and the alternator stator 
terminal are not used. When the ignition 
switch is turned ON, the field relay 
closes and electrical current passes 
through the regulator A terminal and is 
metered to the alternator field. When 
the engine is started, the alternator field 
rotates causing the alternator to operate. 
The ammeter indicates current flow into 
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Alternator Charging System—Indicator Light 


(charge) or out of (discharge) the vehicle 
battery. 

Fuse links are included in the 
charging system wiring on some models 
(Part 31-01). This fuse link is used to 
prevent damage to the wiring harness 
and alternator if the wiring harness 
should become grounded, or if a booster 
battery is connected to the charging 
system with the wrong polarity. 
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FIG. 2 Alternator Charging System—Ammeter 
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TESTING 


Refer to the Ford Car and Truck 
Diagnosis Manual for diagnosis of the 
alternator charging system. Test 
procedures for the charging system are 
given in Part 31-01 of this manual. 


Check the alternator drive belt and 
adjust it to specification (Specifications 
at end of this Part), before proceeding 
with any tests. Check and tighten all 
connectors at the starter relay and 


battery. DO NOT OPERATE THE 
ENGINE WITH THE BATTERY 
DISCONNECTED. 


ADJUSTMENTS 


BELT ADJUSTMENT 2. Ifthe belt is not within specification, 
loosen the alternator mounting bolt 
to a snug position and loosen the 
adjusting arm bolts. 

Apply pressure on the alternator 


front housing only and tighten the 


1. Check the belt tension with tool 
T63L-8620-A. The belt should be 
within specifications (Specifications 3. 
Section at end of this Part). 


adjusting arm to alternator bolt. 
Check the belt tension using Tool 
T63L-8620-A. Adjust the belt for 
specified tension. 

Tighten all mounting bolts to 22-32 
ft-Ib torque 


REMOVAL AND INSTALLATION 


Removal type. They should be pulled straight 

1. Disconnect the battery ground off the terminal studs to prevent 
cable. damage to them. 

2. Loosen the alternator mounting 4. Disengage the alternator belt. 


bolts and remove the adjustment 
arm-to-alternator attaching bolt. bolt, and remove the alternator. 

3. Remove the electrical connectors Installation 
from the alternator. The stator and 1. Install the alternator wiring harness 
field connectors are the push-on (Figs. 3 or 4). Position the alternator 


Remove the alternator mounting 


to the engine, and install the spacer 
(if used) and the alternator 
mounting bolt. Tighten the bolt only 
finger tight. 

Install the adjustment 
alternator attaching bolt. 
Adjust the belt tension using tool 
T63L-8620-A. Apply pressure on 
the alternator front housing only, 


arm-to- 


31-10-03 


BLACK/ORANGE 


WHITE/BLACK 


4-CYLINDER 
TYPICAL 


G.P.D. REAR TERMINAL ALTERNATOR 


ORANGE/BLUE 


6& 8CYLINDER 


LOW MOUNT 


FIG. З Wiring Harness Connection— Typical Except 70 and 90-Ampere 


Alternator 


when tightening the belt. 


Tighten the adjusting arm bolts to 
23-33 ft-lb torque, and the mounting 


bolt to 50-60 ft-lb torque. 
4. Connect the battery ground cable. 
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Orange-F LD 
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FIG. 4 Wiring Harness Connections—70 and 90-Ampere Alternators 


OVERHAUL 


G.P.D. REAR TERMINAL 
ALTERNATOR—EXCEPT 70 AND 
90-AMPERE 


Disassembly 


Fig. 5 shows a disassembled view of 


the G.P.D. rear termial alternator. 


l. 


Mark both end housings and the 
stator with a scribe mark for 
assembly. 

Remove the three housing through 
bolts. 

Separate the front housing and rotor 
from the stator and rear housing. 
Remove all the nuts and insulators 
from the rear housing and remove 


the rear housing from the stator and 
rectifier assembly. 

Remove the brush holder mounting 
screws and remove the holder, 
brushes, brush springs, insulator and 
terminal. 

If replacement is necessary, press the 
bearing from the rear housing, 
supporting the housing on the inner 
boss. 

If the rectifier assembly is being 
replaced, unsolder the stator leads 
from rectifier terminals, and 
separate the stator from the rectifier 
assembly. Use a 100-watt soldering 
iron. 


8. Original production alternators will 


have one of three types of rectifier 
assembly circuit boards (Fig. 6); one 
has the circuit board spaced away 
from the diode plates with the diodes 
exposed. Another type is a single 
circuit board with built-in diodes. 
The third type circuit board has 
built-in diodes with an additional 
booster diode plate containing two 
diodes. This circuit board is used 
only in the 61-ampere alternator. 

If the alternator rectifier has an 


exposed diode circuit board, remove the 
screws from the rectifier by rotating the 
bolt heads 1/4 turn clockwise to unlock 


31-10-04 


them and then remove the screws (Fig. 
6). Push the stator terminal straight out 
on а геспһег with the diodes built into 
the circuit board (Fig. 6). Avoid turning 
the screw while removing, to make 
certain that the straight knurl will 
engage the insulators when installing. 
Do not remove the grounded screw (Fig. 
7). 

On а 61-атреге alternator rectifier, 
press the stator terminal screw from the 
circuit board as shown in Fig. 8. When 
the terminal screws has moved about 1/ 
4 inch, remove the nut from the end of 


BRUSH TERMINAL 


G.P.D. REAR TERMINAL ALTERNATOR 


the screw and lift the screw from the 

circuit board. Do not twist the screw in 

the circuit board. 

9. Remove the drive pulley nut with 
the tool shown in Fig. 9; then, pull 
the lock washer, pulley, fan, fan 
spacer, rotor and rotor stop from the 
rotor shaft. 

10. Remove the three screws that hold 
the front end bearing retainer, and 
remove the retainer. If the bearing is 
damaged or has lost its lubricant, 
support the housing close to the 
bearing boss, and press out the old 
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bearing from the housing. 

11. Perform a diode test and a field open 
or short circuit test (Refer to Testing 
in this Part). 

Assembly 

1. The rotor, stator and bearings must 
not be cleaned with solvent. Wipe 
these parts off with a clean cloth. 

2. Press the front bearing in the front 
housing bearing boss (put pressure 
on the bearing outer race only), and 
install the bearing retainer (Fig. 5). 

3. If the stop-ring on the rotor drive 
shaft was damaged, install a new 
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FIG. 5 Disassembled Alternator 
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FIG. 8 Stator Terminal Screw Removal—61-Ampere Alternator 
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stop-ring. Push the new ring on the 
shaft and into the groove. Do not 
open the ring with snap ring pliers as 
permanent damage will result. 
Position the rotor stop on the drive 
shaft with the recessed side against 
the stop-ring. 

Position the front housing, fan 
spacer, fan, pulley and lock washer 
on the drive shaft and install the 
retaining nut. Tighten the retaining 
nut with the tool shown in Fig. 9 to 
the specified torque (Specifications 
Section in this Part). 

If the rear housing bearing was 
removed, support the housing on the 
inner boss and press in a new bearing 
flush with the outer end surface. 
Place the brush springs, brushes, 
brush terminal and terminal 
insulator in the brush holder and 
hold the brushes in position by 
inserting a piece of stiff wire in the 
brush holder as shown in Fig. 10. 
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FIG. 10 Brush Holder Assembly 
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8. Position the brush holder assembly 
in the rear housing and install the 
mounting screws. Position the brush 
leads in the brush holder as shown in 
fig. 11. 

9. Wrap the three stator winding leads 
around the rectifier terminals and 
solder them. Use a 100-watt 
soldering iron and rosin-core solder. 
Position the stator neutral lead 
eyelet on the stator terminal screw 
and install the screw in the rectifier 
assembly (Fig. 12). 

10. For a rectifier with the diodes 
exposed, insert the special screws 
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FIG. 12 Stator Lead Connections— 
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Alternator 


through the wire lug, dished washers 
and circuit board (Fig. 6). Turn 
them 1/4 turn counterclockwise to 
lock them. For single circuit boards 
with built-in diodes, insert the 
screws straight through the wire lug, 
insulating washer and rectifier into 

the insulator (Fig. 7). 

The dished washers are to be used 
only on the circuit board with exposed 
diodes (Fig. 6). If they are used on the 
single circuit board, a short circuit will 
occur. A flat insulating washer is to be 


4 (eh 


eI 
Ж) 


SCREW 


STATOR 


used between the stator terminal and the 

board, when a single circuit board is 

used (Fig. 7). 

11. For a rectifier with a booster diode 
plate (61-ampere only), proceed as 
follows: 

a. Position the stator wire terminal 
on the stator terminal screw, and 
position the screw into the 
rectifier. Position the square 
Insulator over the screw and into 
the square hole in the rectifier 
(Fig. 13). 
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FIG. 13 Stator and Rectifier Assembly—61-Ampere Alternator 
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FIG. 14 Rectifier Terminal Locations—61-Ampere Alternator 
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b. Rotate the terminal screw until it 
locks in position. Then, press the 
screw in finger tight. 

c. Position the stator wire as shown 
in Fig. 14. Then, press the 
terminal screw into the rectifier 
and insulator as shown in Fig. 15. 

12. Position the radio noise suppression 
capacitor on the rectifier terminals. 

On the circuit board with exposed 


diodes, install the STA and BAT 
terminal insulators (Fig. 12). On the 
single circuit board, position the 
square stator-terminal insulator in 
the square hole in the rectifier 
assembly (Fig. 7). Position tthe BAT 
terminal insulator (Fig. 16) on the 
BAT terminal. 
Position the stator and rectifier 
assembly in the rear housing. Make 
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FIG. 16 Terminal Insulators—Fiber-Glass Circuit Board 


certain that all terminal insulators are 

seated properly in their recesses (Fig. 

16). Position the STA (black), BAT 

(red), and FLD (orange) insulators, on 

the terminal bolts, and install the 

retaining nuts (Fig. 17). 

13. Wipe the rear end bearing surface of 
the rotor shaft with a clean lint-free 
rag. 

14. Position the rear housing and stator 
assembly over the rotor and align 
the scribe marks made during 
disassembly. Seat the machined 
portion of the stator core into the 
step in both end housings. Install the 
housing through bolts. Remove the 
brush retracting wire, and put a 
daub of water-proof cement over the 
hole to seal it. 


70 AND 90-AMPERE G.P.D. REAR 
TERMINAL ALTERNATOR 


Disassembly 
Figure 18 shows a disassembled view 

of the G.P.D. rear terminal 70-ampere 

alternator. 

1. Remove the brush holder and cover 
assembly from the rear end housing. 

2. Mark both end housings and the 
stator with a scribe mark for 
assembly. 

3. Remove the three housing through 
bolts. 

4. Separate the front housing and rotor 
from the stator and rear housing. 

5. Remove the drive pulley nut, lock 
washer, flat washer, pulley, fan, fan 
spacer and rotor from the front 
housing (Fig. 9). 

6. Remove the three screws that hold 
the front bearing retainer, and 
remove the retainer. If the bearing is 
damaged or has lost its lubricant, 
support the housing close to the 
bearing boss, and press out the 
bearing from the housing. 

7. Remove all the nut and washer 
assemblies and insulators from the 
rear housing, and remove the rear 


FIG. 17 Alternator Terminal 
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FIG. 18 Disassembled 70-Ampere Alternator—Typical of 90-Ampere Alternator 
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housing from the stator and rectifier 
assembly. 

If replacement is necessary, press the 
bearing from the rear housing, 
supporting the housing on the inner 
boss. 

Unsolder the stator leads from the 
rectifier assembly, and separate the 
stator from the assembly. Use a 200 
watt soldering iron. 

Perform a diode test and an open 
and grounded stator coil test. 


Assembly 


1 


If the front bearing is being replaced, 
press the new bearing in the bearing 
boss putting pressure on the outer 
race only. Then, install the bearing 
retainer and tighten the retainer 
screws until the tips of the retainer 
touch the housing. 

Position the rectifier assembly to the 
stator, wrap the stator leads around 
the rectifier terminals and solder 
them (Fig. 19 or 20). Use a 200 watt 
soldering iron. 

If the rear housing bearing was 
removed, press in a new bearing 
from the inside of the housing until 
the bearing is flush with the outer 
end surface. Put pressure on the 


RECTIFIER ASSEMBLY 


10304 


bearing outer race only. 

Install the BAT-GRD insulator 
(Fig. 19 or 20). Position the stator 
and rectifier assembly in the rear end 
housing. 

Install the STA (purple) and BAT 
(red) terminal insulators on the 
terminal bolts and install the nut and 
washer assemblies. Make certain 
that the shoulders on all insulators, 
both inside and outside of the 
housing, are seated properly before 
tightening the nuts. 

Position the front housing over the 
rotor and install the fan spacer, fan, 
pulley, flat and lock washers and nut 
on the rotor shaft (Fig. 18). 

Wipe the rear end bearing surface of 
the rotor shaft with a clean lint free 
rag. 

Position the rotor with the front 
housing into the stator and rear 
housing assembly, and align the 
scribe marks made during 
disassembly. Seat the machined 
portion of the stator core into the 
step in both housings, and install the 
through bolts. 

Hold the brushes in position by 
inserting a stiff wire in the brush 
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FIG. 19 Stator Lead Connections— 
70-Ampere Alternator 
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holder (Fig. 21). 
10. Position the brush holder and cover МЕС pera PORE REYNE 
assembly to the rear housing and INSULATOR 
install the three mounting screws. 
Remove the brush retracting wire 
and put a daub of water-proof 
cement over the hole to seal it. 


BRUSH REPLACEMENT 


1. Remove the brush holder and cover 
assembly from the rear housing. 

2. Remove the terminal bolts from the 
brush holder and cover assembly, 
and remove the brush assemblies. 

3. Position the new brush terminals on 
the terminal bolts and assemble the 
terminals, bolts, brush holder 
washers and nuts (Fig. 21). The 
insulating washer mounts under the 
FLD terminal nut. The entire brush 
and cover assembly is also available 
for service. 

4. Depress the brush springs in the 
brush holder cavities and insert the STATOR LEADS 
brushes on top of the springs. Hold 
the brushes in position by inserting a J1423-A 
stiff wire in the brush holder as 
shown in Fig. 21. Position the brush 
leads as shown in Fig. 21. 

5. Install the brush holder and cover 
assembly to the rear housing. 
Remove the brush retracting wire 
and put a daub of water-proof 
cement over the hole to seal it. 
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FIG. 21 Field Brush Assembly 


FIG. 20 Stator Lead Connections— 
90-Ampere Alternator 


SPECIFICATIONS 


ALTERNATOR-G.P.D. 


T | Cutin Rated Slip-Ring Turning Brush Length Pulley 
Rating Field Speed Output Speed (Inches) (Inches) Nut 
Identification Amperes Watts | Current (Engine (Engine rpm) Min Torque 
Plate Color @ 15V @ 15V Amps G 12V rpm) Cold Hot Dia. Runout (Ft-Lbs) 
Purple | 38 | 570 25 | 400 2000 2900 1.22 0.0005 60-100 
DE 12 B30 29 400 2000 2900 122 0.0005 | 60100 | 70110 | 
Red 55 | 825 29 | 400 2000 2900 | 12 0.0005 1/2 
бе Б1 gs | 29 | 40 2000 2900 | 12 0005 | 1/2 
П 1050 | 29 Ж. : 1641 | 1 2 0.0005 5/8 
ШЕ 0 io | 29 |92 | 29 [122 oos | 58 
Фед t sy Belt 140. A used belt is one that has been in operation for more than 10 minutes. If belt tension 15 not within specification, 
or belt has been removed, reset to 110 Ib: Zu 
SPECIAL TOOLS 
Ford Tool No. _ | Former No Ee Description č | Ford Too No. — |] Former No. “| Description 
[ТБЗ1-8620-А _ 8620 t Tension Gauge ARE-16-31 Battery-Starter Tester 
| BT-33-73-F | Alternator-Requlator Tester 
Т65Р-10300-Е | Alternator Pul Volt-Amp Regulator Tester 
L—— —— — RE-27-4 Ohmmeter 
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PART 31-21 Leece-Neville Alternators 


COMPONENT INDEX COMPONENT INDEX 


REMOVAL AND INSTALLATION. . 


ADJUSTMENTS 


DESCRIPTION AND OPERATION 


DISASSEMBLY AND OVERHAUL 


SPECIFICATIONS 


TESTING 


DESCRIPTION AND OPERATION 


70 and 105-AMPERE 
ALTERNATORS 


The operation and general electrical 
description of the 70 and 105-ampere 
Leece Neville alternators is similar to 
that for the G.P.D. alternator (Part 31- 
10). The field brushes of the Leece 
Neville alternators are mounted in a 
sealed brush holder on the brush 
housing (Fig. 4). Two sealed ball 
bearings support the rotor in both end 
housings. 


TESTING 


Refer to Wiring Diagram Manual, 
Form 7795P-73 for schematics and 
locations of wiring harnesses. Use care 
when connecting any test equipment to 
the alternator system, as the alternator 
output terminal is connected to the 
battery at all times. Refer to Part 31-01 
for charging system test procedure. 


ADJUSTMENTS 


BELT ADJUSTMENT 


1. Check the belt tension with Tool 
T63L-8620-A. The belt should be 
within specifications (Specifications 
Section at end of this Part). 


If the belt is not adjusted within 
specifications, loosen the alternator 
mounting bolt to a snug position and 
loosen the adjusting arm bolts. 

Apply pressure on the alternator 
front housing to increase the belt 


tension and tighten the adjusting 
arm to alternator bolt. 

Recheck the belt tension with tool 
T63L-8620-A. Readjust the belt to 
the specified tension if necessary. 
Tighten all mounting bolts 
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REMOVAL AND INSTALLATION 


ALTERNATOR REPLACEMENT 


ule 


2 


Disconnect (һе battery ground 
cable. 

Loosen the mounting bolts and the 
adjusting arm to alternator bolt, and 
remove the drive belt. 

Remove the mounting bolts and the 
adjusting arm bolt, disconnect the 
alternator wires and remove the 
alternator. 

Position the alternator to the 
mounting bracket and install the 
mounting bolts and adjusting 
bracket bolt finger tight. Connect 
the wires to the alternator (Fig. 1). 
Adjust the belt tension with tool 
T63L-8620-A. Tighten the 
mounting bolts to 22-32 ft-lb torque, 
and check the operation of the 
alternator. 


BLACK — RED STRIPE 


J 1274.C 
FIG. 1 Typical Leece Neville 
Alternator Wiring 
Connections 


DISASSEMBLY AND OVERHAUL 


A disassembled view of the 


alternator is shown in Fig. 2. 


DISASSEMBLY 


1 


Remove the pulley nut. Then, 
remove the pulley with a gear puller, 
and remove the shaft key and spacer. 
Remove the brushes and terminal 
insulator, and remove the brush 
holder assembly from the housing. 

Remove the through bolts and 
separate the brush end housing and 
stator assembly from the alternator. 
Remove the nuts from the three AC 
terminals. Remove the stator from 
the end housing. 

If the front bearing is damaged and 
must be replaced, remove the rotor 
from the drive-end housing using a 
gear puller or an arbor press. Then, 
remove the bearing retainer from the 
drive-end housing and press out the 
old bearing from the housing. 

If the rear bearing is worn or 
damaged and must be replaced, 
unsolder the field leads from the slip 
rings, and remove the slip rings and 
the bearing from the slip ring end of 
the rotor shaft. Use a gear puller. 
Use care in removing the slip rings, 
50 as not to damage them. If they are 
cracked or broken during 
disassembly, they must be replaced. 
Remove the rectifier assembly 
mounting bolts, terminals, and 
insulators and remove the rectifier 
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FIG. 2 Disassembled 70 and 105-Атреге Leece Neville Alternator 


assemblies. Remove the stator 


mbli only enough to clean up the surface. If 
terminal insulator. 


the slip rings are badly damaged, they 
PARTS REPAIR OR REPLACEMENT ақан asas 


Nicks and scratches тау be ASSEMBLY 
removed from the rotor slip rings by 1: 


: Press the new bearing onto the slip- 
turning down the slip rings. Remove 


ring end of the rotor shaft. Put 
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pressure on the bearing inner race 
only. Heat the slip rings so that the 
insulation will not split, carefully 
press the slip rings on the shaft and 
solder the field wires to the rings. 
Press the new bearing into the drive 
end housing, and install the bearing 
retainer. Put pressure on the outer 
race only. 

Place the slip-ring end of the shaft 
firmly on a flat plate іп ап Arbor 
Press, and assemble the drive end 
housing and bearing on to the drive 
end of the shaft. Use a tube or pipe 
50 as to put pressure on the bearing 
inner race only. 

Install the stator insulator. Put the 
rectifier insulators in position. Place 
the rectifier assemblies in the 
housing and install the mounting 
screws and terminals. Make certain 
that the rectifier assemblies are 
insulated from the end frame. 
Position the three rectifier terminals 
to the terminal studs. Position the 
wires under the tabs extending from 
each heat sink to prevent 
interference with the rotor (Fig. 3). 
Place the stator in position (Fig. 3), 
and line up the  end-housing 
through-bolt holes to match those in 
the stator. Position the three stator 
terminals over the three rectifier 
terminals, and install the terminal 
nuts (Fig. 3). 
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FIG. 3 Slip-Ring End Housing, Rectifier and Stator Assembly 
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Place the brush end housing and 
stator assembly into position over 
the rotor. Use the housing through 
bolts to line up the two housings and 
the stator. Tighten the housing 
through bolts. 

Install the brush holder with the O- 
ring between the holder and the 
frame (Fig. 2). Place the brushes and 
springs in the holder with the 
extruded portion of the brush 
connectors against the terminal 
screw shoulders. Hold the brush 
connectors in position with a 


machinists steel scale until the 
terminal insulator is installed. 
Install the brush terminal insulator, 
and withdraw the steel scale. 
Install the fan spacer, shaft key, fan, 
pulley, and lock washer and nut. 
Tighten the mounting nut to 40 ft- 
Ibs torque. 


SPECIFICATIONS 


ALTERNATOR-LEECE NEVILLE 


Rated 
Output Slip-Ring Brush 
Cut-In Speed Turning Length Pulley 
Rating Field Speed (Engine (Inches) (Inches) Nut 
Identification Amperes Watts- Current (Engine rpm) Torque Belt Tension 
@15V | AmpsQG 12V rpm) Cold (Ft.Lbs) (Ibs) Т 


eece- 
Neville 70 1050 29 400 1600 
Leece- 
Neville 105 1575 2.9 500 1640 


Used belt. New Belt 140, A used belt is one that has been in operation for more than 10 minutes. If belt 


belt has been removed, reset to 110 Ibs 


tension is 


t of specification, ar 
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PART 31-40 Alternator Electro-Mechanical 
Regulator 


COMPONENT INDEX 


This Information Applies To: All 38, 42, 55 and 61 Ampere Alternator Regulators 


COMPONENT INDEX Page 


REMOVAL AND INSTALLATION ....... 


TESTING r- 


DESCRIPTION AND OPERATION 


ELECTRO-MECHANICAL 
REGULATOR 


The alternator regulator has been 
designed to exercise automatic control 
over the charging system, and also to 
compensate for seasonal temperature 
changes. The electro-mechanical 
regulator is factory calibrated and 1s not 
to be adjusted. 

The alternator regulator is 
composed of two control units, a field 
relay and a voltage limiter, mounted as 
an assembly (Fig. 1). Refer to Wiring 
Diagram Manual, Form 7795P-73, for 
schematics and locations of wiring 
harnesses. Figs. 1 and 2, Part 31-10 
show schematics of the electro- 
mechanical voltage regulator system. 


FIELD RELAY 

The field relay serves to connect the 
charging system voltage to the field 
circuit When the engine 15 running. 


CHARGE INDICATOR 
CIRCUIT—LIGHT 


When the ignition switch 15 closed, 
the charge indicator light, shunted with 
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J1394-B 
FIG. 1 Alternator Electro- 
Mechanical Regulator 
a 15-ohm resistor, allows adequate 


starting field current. 

When the alternator builds up 
enough voltage to close the field relay 
contacts, full voltage is applied to the 
field, and the charge indicator light goes 
out. 


CHARGE INDICATOR 
CIRCUIT—AMMETER 


When the ignition switch is closed, 
the field relay is energized. Closing the 
relay contacts connects the battery and 
alternator output to the field through 
the voltage limiter contacts. 


VOLTAGE LIMITER 


The temperature compensated 
voltage limiter is a double contact unit. 
Voltage limiting 1s accomplished by 
controlling the amount of current 
supplied to the rotating field. 


TESTING 


Refer to the Ford Car and Truck 
Diagnosis Manual for regulator 
diagnosis procedures. 


Use the Rotunda ARE 20-22 tester 


or the Rotunda ARE 27-38 tester to test 
the electro-mechanical regulator. Use 


the Rotunda ARE 27-38 tester or a 
voltmeter for the following tests. 
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VOLTAGE REGULATOR 
CALIBRATION TEST 


The alternator belt tension must be 
adjusted within specification, and the 
charging system electrical connections 
must be clean and tight before testing 
the regulator. 


TEST PROCEDURE 


Connect the voltmeter positive lead 
to the battery positive terminal, and the 
negative lead to the battery negative 
terminal. Turn off all electrical loads. 


Then, check and record the voltmeter 
reading. Connect the red lead of a 
tachometer to the distributor terminal 
of the coil and the black tachometer lead 
to a good ground 

Place the transmission shift lever in 
the neutral or park position and start the 
engine. Increase the engine speed to 
1800-2200 rpm for 2 or 3 minutes. 
Check and record the voltmeter reading. 
It should be 1 to 2 volts higher than the 
first reading. This is the regulated 
voltage reading. If the reading is less 
than 1 volt or greater than 2 1/2 volts, 


replace the voltage regulator. If the 
reading is between 1 and 2 volts, turn on 
the headlights and heater blower. The 
voltage should not decrease more than 
1/2 volt from the regulated voltage 
reading. Replace the regulator if the 
voltage drop is greater than 1/2 volt 
below the regulated voltage. 


ADJUSTMENTS 


ELECTRO-MECHANICAL 
REGULATOR 


The electro-mechanical regulator is 
factory calibrated and sealed and is not 
to be adjusted. If the regulator does not 
operate as specified in the Voltage 
Regulator Calibration Test, it must be 
replaced. 


REMOVAL AND INSTALLATION 


ALTERNATOR REGULATOR 


1. Disconnect the battery ground 
cable. 

2. Remove the regulator mounting 
Screws. 

3. Disconnect the regulator from the 
wiring harness. 

4. Connect the new regulator to the 
wiring harness. 

5. Mount the regulator to the regulator 


mounting plate. The radio 
suppression condenser bracket 
mounts under one mounting screw. 
The ground lead mounts under the 
other mounting screw. 


6. Connect the battery ground cable, 


and test the system for proper 
voltage regulation. 
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PART 31-41 Alternator Transistorized 
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DESCRIPTION AND OPERATION 


ALTERNATOR TRANSISTORIZED armature relay. The voltage sensing 
REGULATOR element is a zener diode which has the 
А ? characteristic of suddenly changing its 

The transistorized voltage regulator resistance when a specified voltage is 
(Fig. 1), controls the alternator voltage reached. The field relay (Fig. 2) is still 


output in a similar manner to an electro- used, but it is mounted separately from 
mechanical voltage regulator, by the voltage regulator. 


regulating the alternator field current. Figs. 3 and 4 show schematics of the 


The regulation 15 accomplished transistorized voltage regulator system. 
electronically with the use of transistors J 1323-A 


and diodes rather than by a vibrating 


FIG. 2 Field Relay—Transistorized 
Regulator 
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FIG. 1 Transistorized Voltage Regulator 
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FIG. 3 Alternator System with Transistorized Voltage Regulator and Charge Indicator Light 
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TESTING 


ALTERNATOR TRANSISTORIZED 
REGULATOR 

Use only the Rotunda ARE 27-38 
tester for transistorized regulator 
testing. 
VOLTAGE LIMITER TEST 


Voltage limiter calibration tests 
must be made with the regulator 
operating with battery and ignition 
loads only. 

For accurate voltage limiter testing, 
the battery specific gravity must be at 
least 1.230. If the battery is low in 
charge, either charge it to 1.230 specific 
gravity or substitute a fully charged 
battery before making a voltage limiter 
test. See Part 31-01. 


To test the transistorized voltage 
regulator on the vehicle, make the test 
connections to the battery and tester 
knob adjustments as shown in Fig. 5. 


1. Place the transmission in neutral ог 
park and apply the parking brake. 

2. Close the battery adapter switch and 
start the engine. Make sure that all 
lights and electrical accessories are 
off. Open the battery adapter switch. 

3. Operate the engine at approximately 
2000 rpm for 5 minutes. (Use a 
tachometer). 

4. Read the voltmeter on the tester. If 
the voltage is within specification 
(Specifications Section at end of this 
Part), the voltage regulator and 
alternator are functioning normally. 


FIELD RELAY TEST 


Disconnect the relay connector 
plug. Make the connections as shown in 


ALTERNATORS TRANSISTORIZED REGULATOR 


VOLT-AMP-ALTERNATOR TESTER 


ARE 27.38. 


STARTER RELAY 


H БЕ = 2 
| \ — M 
a Nu 7 BATTERY i ` 
Р uP ADAPTER 
RIT SWITCH BATTERY 


ALTERNATOR J 1573:A 
FIG. 5 Transistorized Regulator 
Voltage Limiter Test 


Fig. 6. Slowly rotate the field rheostat 
control clockwise from the maximum 
counterclockwise position until the test 
light comes on. Observe the voltmeter 
reading at the moment that the light 
comes on. This is the relay closing 
voltage. If the relay closes immediately, 
even with the field rheostat close to the 
maximum counterclockwise position, 
depress the red button between the two 
meters, and repeat the test. If the closing 
voltage is not to specification 
(Specifications Section at end of this 
Part), replace the relay. 


31-41-04 


<l 
FIELD RELAY 


J1325-A 


FIG. 6 Transistorized Regulator 
Field Relay Test 


ADJUSTMENTS 


TRANSISTORIZED REGULATOR 


The only adjustment on the 
transistorized alternator regulator is the 
voltage limiter adjustment. 

Adjustment of the transistorized 
voltage regulator must be made with the 
regulator at normal operating 
temperature. Remove the regulator 
mounting screws and remove the 
bottom cover from the regulator. The 


voltage setting may be moved up or 
down by adjusting the 40-ohm 
adjustable resistor (Fig. 1). Use a fiber 
rod as a screwdriver for this adjustment. 

Follow the test procedure as 
outlined under Voltage Limiter Test 
(Testing in this Part), when making this 
adjustment. 


31-41-05 ALTERNATORS TRANSISTORIZED REGULATOR 31-41-05 
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REMOVAL AND INSTALLATION 


ALTERNATOR TRANSISTORIZED 
REGULATOR 


1. Remove the battery ground cable. 
Remove the regulator mounting 
Screws. 

3. Disconnect the regulator from the 
wiring harness. 

4. Connect the new regulator to the 
wiring harness. 

5. Mount the regulator. The ground 
lead mounts under one of the 
mounting screws. 

6. Connect the battery ground cable, 
and test the system for proper 
voltage regulation. 


SPECIFICATIONS 


REGULATOR-TRANSISTORIZED 


Lower Stage Voltage Limiter Field Relay 
Voltage Regulation Contact Core Air | Contact Core Air 
All Models Gap Gap Gap Gap Closing 
Current Rating Temp °F Setting (Inches) (Inches) (Inches) (Inches) Volts 

Transistor Regulator 50 141-151 Sealed Sealed 20-4.2 
used with 65, 85 75 13.9-14.9 Unit Unit 
and 105 Ampere 100 132—149 
Alternators 125 136-146 | 
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Lighting System 


PART 32-01 PAGE PART 32-41 PAGE 
Lighting System General Service .......... 32-01-01 Turn Signals and Emergency Flashers ...... 32-41-01 
PART 32-03 
PART 32-61 
НЕВА КЕНЕ 252222222 2 32-03-01 | 
РАВТ 32-21 Interior Lights.......... сыйына Oe 32-61-01 


Parking, Rear and Marker Lights .......... 32-21-01 


PART 32-01 Lighting System General Service 


Before performing any Lighting 
System tests, be sure the battery is in а 
fully charged condition and all battery 
cable connections are clean and tight. 

A visual inspection is an important 
part of the Lighting System test. Check 
for wires with frayed or damaged 
insulation, loose connections and proper 
harness routing. 

Any problems found by the visual 
inspection should be corrected before 
performing further tests of the Lighting 
System. 
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HEADLIGHT SYSTEM 


PART 32-03 Headlight System 


COMPONENT INDEX 


ADJUSTMENTS 


Шба@! fatu A е 


DESCRIPTION AND OPERATION 


eonia mtse ete аА ЗЫ USES 
Headlight Switch............... 


DESCRIPTION AND OPERATION 


HEADLIGHTS 


Two No. 2 type headlights are used. 
The lights have two filaments each, one 
for low beam and one for high beam, 
and are identified by the numeral 2 
molded in the glass lens. Headlights are 
controlled by the headlight switch on 
the instrument panel and the foot- 
operated dimmer switch on the floor- 
board to the left of the clutch pedal. 


HEADLIGHT SWITCH 


The headlight switch (Fig. 1) is a 
combination three-position switch that 
controls the circuits to the headlights, 
exterior lights (except stop lights and 
turn signal/hazard warning lights), 
instrument panel lights and other 
interior lights. The switch shown in Fig. 


115 used оп C-L500-750, Е-100-350, 
Bronco, Econoline and W-Series. 
Circuits are connected to the switch by 
a molded multiconnector. Two circuit 
breakers are located in the switch: one 
protects the headlight circuit; the other 
protects the exterior light circuit as well 
as the horn circuit. 

The interior light circuit is routed 
through a rheostat on the switch, which 
is controlled by rotating the switch 
control knob. This circuit is protected 
by a fuse in the fuse panel. The switch 
used on F-B-C-L 500-1100 incorporates 
one circuit breaker for the headlights. A 
25 amp circuit breaker for auxilliary 
lamps is mounted in the fuse panel for L- 
Series and to the fuse panel mounting 


COMPONENT INDEX Page 


REMOVAL AND INSTALLATION 
Dimmer Switch 
Headlight Bulb 
Headlight Switch 
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KNOB RELEASE BUTTON 


К1451-В 


FIG. 1 Headlight Switch—C, L- 
500-750 and W-Series 


screw for F-B and C Series. 


ADJUSTMENTS 


HEADLIGHT AIM 


Before making any headlight 
adjustments, perform the following 
preparatory steps: 

l. Remove ice or mud from under 
fenders. 

2. See that all tires are inflated to 
recommended pressures. 

3. Check car springs for sag or broken 
leaves. 

4. Take into consideration faulty wheel 
alignment or improper tracking of 
the rear axle. 

5. See that there is no load in the 
vehicle other than the driver in the 
front seat. 


6. Check functioning of any level-ride 
control. 

7. Clean lenses and aiming pads. 

8. Check for bulb burn-out and proper 
beam switching. 

9. See that light output is well towards 
normal new lamp value. 

10. Rock the vehicle sideways. 
Headlight aim adjustment should be 

made with the Rotunda Headlight 

Aiming Kit—Model TRE 540. Use the 

latest instructions dated June 1971. 
The kit equipment can be calibrated 

to accommodate a slight slope in the 

floor, making it usable almost any place 

in the garage. 
Each headlight is adjusted by means 


of two screws located under the 
headlight trim ring as shown in Fig. 2. 

Always bring each beam into final 
position by turning the adjusting screws 
clockwise so that the headlight will be 
held against the tension springs when 
the operation is completed. 
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TIGHTEN SCREW TO RAISE BEAM. 
LOOSEN SCREW ГО LOWER BEAM. 


TIGHTEN SCREW TO 
SWING BEAM RIGHT. 
LOOSEN SCREW TO 
SWING ВЕАМ LEFT. 


BULB RETAINING 
SCREWS 


K1005-C 
FIG. 2 Headlight Adjustment 


REMOVAL AND INSTALLATION 


HEADLIGHT BULB 


1. Remove the attaching screws and 
remove the trim ring, or door (Fig. 
3). 

2. Remove the headlight retaining ring 
screws (Fig. 2), and remove the 
retaining ring. Do not disturb the 
adjusting screw settings. 

3. Pull the headlight bulb forward and 
disconnect the wiring assembly plug 
from the bulb. 

4. Connect the wiring assembly plug to 
the new bulb. Place the bulb in 
position, making sure that the 
locating tabs of the bulb are fitted in 
the positioning slots. 

5. Install the headlight retaining ring 
(Fig. 3). 

6. Place the headlight trim ring or door 
into position, and install the 
retaining screws. 

7. Adjust the headlamp aim using the 
Rotunda TRE 540 Aimer. 


HEADLIGHT SWITCH 

1. Disconnect the battery ground 
cable. 

2. Remove the control knob and shaft 
by pressing the knob release button 
on the switch housing (Fig. 1), with 
the knob in the full ON position. 
Pull the knob and shaft assembly 
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FIG. 3 Headlight and Parking Light—Typical—L Series Shown 
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out of the switch. Unscrew the 
mounting nut, remove the bezel and 
switch, then remove the wiring 
connector from the switch. 

3. To install the switch, connect the 
wiring connector to the headlight 
switch, position the switch in the 
instrument panel, and install the 
bezel and mounting nut. 

4. Install the knob and shaft assembly 
by inserting it all the way into the 
switch until a distinct clip is heard. 
In some instances it may be 
necessary to rotate the shaft slightly 
until it engages the switch-contact 
carrier. 

5. Connect the battery ground cable. 


DIMMER SWITCH 


Lay the floor mat back from the area 
of the switch, and remove the mounting 
screws (Fig. 4). Disconnect the wire 


WIRING ASSEMBLY 14401 ; А 
ша terminal block from the switch. 


Install the switch to the floor, and 
connect the terminal block to the 
switch. Replace the floor mat. 
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FIG. 4 Headlight Dimmer Switch 
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PART 32-21 Parking, Rear and Marker Lights 


COMPONENT INDEX 


DESCRIPTION AND OPERATION 
Stop Light Switch 


REMOVAL AND INSTALLATION 
Back-up Light Switch 
License Plate Light 


REMOVAL AND INSTALLATION — Cont. 


Marker Lights 
Parking Lights 
Rear Lights 


Stop Light Switch 


DESCRIPTION AND OPERATION 


STOP LIGHT SWITCH 


ECONOLINE 


The Econoline mechanical stop light 
switch (Fig. 1) is installed in the brake 
pedal support bracket, just to the left of 
the brake pedal arm. A tab on the brake 
pedal arm contacts the switch plunger 
when the pedal is at rest, pressing the 
plunger into the switch assembly against 
the force of the plunger spring. In this 
position, the stop light electrical circuit 
is open and the stop lights remain off. 

When the pedal is depressed, the tab 
on the pedal arm moves away from the 
plunger, allowing it to move outward 
under the force of the plunger spring. 
This closes the switch contacts and 
illuminates the stop lights. 


F-100 THROUGH F-350 SERIES 


F-100 through F-350 trucks have a 
mechanical stop light switch (Fig. 2) 
mounted to the brake pedal arm. When 
the brake pedal is at rest (brakes not 
applied), the switch plunger contacts a 
stationary stop which depresses the 
plunger. In this position, the switch is 
open and no voltage is supplied to the 
stop light. When the pedal is depressed 
to apply the brakes, the switch moves 
with the pedal arm away from the 
stationary stop. This allows the switch 
plunger spring to extend the plunger 
and close the switch contacts, 
illuminating the stop lights. 


F AND B-500 THROUGH 7000 SERIES 
AND BRONCO 


The mechanical stop light switch 
assembly, installed on the pin of the 
brake pedal arm, straddles the master 
cylinder push rod, but is not attached 
directly to the push rod (Fig. 3). The 


switch assembly moves with the pedal 
arm when the brake pedal is depressed. 

Тһе switch actuating pin is held by 
spring pressure against the rear end of 
the push rod. Because of the slight 
clearance between the eye of the master 
cylinder push rod and the brake pedal 
arm pin, the pin and the switch move 
forward slightly before the push rod 
moves when the pedal is depressed. This 
relative movement between the switch 


STOP LIGHT SWITCH 


FIG. 1 


Stop Light Switch—Econoline 


COMPONENT INDEX 


ТЕ Раде 


апа the епа of (һе push гоа moves (һе 
actuating pin rearward in the switch, 
closing the switch contacts and 
completing the circuit to the stop lights. 

When the brake pedal is released, 
the switch moves rearward in relation to 
the push rod. The spring in the switch 
returns the actuating pin to its normal 
position, opening the switch contacts 
and interrupting the circuit to the stop 
lights. 


BRAKE PEDAL 
SUPPORT 
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ALL MODELS WITH AIR BRAKES 


F-500 through F-750 trucks and 
school buses with air brakes have an air 
pressure sensing stop light switch 
mounted to the air brake control valve 
on the suspended brake pedal support 
(Ғір- 3): 

Tilt-cab trucks with air brakes һауе 
an air pressure sensing stop light switch 
at the air manifold on a frame 
crossmember under the cab. 

On F-700, F-750 and C-Series 
tractor-trailer air brake systems, an air 
pressure sensing stop light switch is 
mounted on a tee-fitting at the double 
check valve port for the tractor 
protection valve service line. 

The L-Series air brake systems have 
two stop light switches, one for the 
service line and one for the emergency 
line. The switches are threaded into 
elbow fittings which are, in turn, 
threaded into pressure ports of the air 
brake manifold. The manifold is 
mounted on the engine side of the dash 
panel. 


L-AND C-SERIES WITH HYDRAULIC 
BRAKES 


On L-and C-Series trucks, a pressure 
sensing stop light switch is mounted on 
a junction block in the brake hydraulic 
line. The stop light switch closes the 
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FIG. 2 Stop Light Switch—F-100 
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circuit to a relay which, in turn, 
completes the circuit to the stop lights. 
The relay is located on the inner side of 
the dash panel behind the instrument 
panel. 


VACUUM OR AIR OVER HYDRAULIC 
BRAKES 


Tilt-cab and cab-over-engine trucks 
with vacuum or air assisted hydraulic 
brakes have a hydraulic pressure sensing 
stop light switch at the brake line 
junction block on the frame left side rail. 
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REMOVAL AND INSTALLATION 


PARKING LIGHTS 


F-100 THROUGH F-350 SERIES 


If light body replacement is 
required, remove the light assembly by 
disconnecting the lead wire at the 
connector plug and removing the 
mounting nuts. When installing the 
Econoline ог F-100 through 350 light 
assembly, secure the light ground wire 
under one mounting nut (Figs. 4 and 5). 
On the Bronco, secure the ground wire 
to the grille with a screw. To 
disassemble the light assembly or to 
replace a bulb, use the following 
procedure 
1. Remove the retaining screws and 

lens. 

2. Push in on the bulb and turn it 
counterclockwise to remove it from 
the socket. Note the position of the 
locking pins in the base of the bulb 
during removal, for reference in 
installation. 

3. Install the new bulb by inserting the 
bulb with locking pins in the proper 
position, pressing the bulb inward 
and rotating it clockwise to lock the 
bulb in its socket. 

4. Hold the lens in position, and install 
the retaining screws. 


500 THROUGH 7000 SERIES 


To replace the bulb, remove the four 
screws and remove the lens from the 
light body (Fig. 6), press the bulb in and 
turn clockwise to remove it from the 
socket. After installing the new bulb, 
install the lens and retaining screws. 


To remove the light body, 
disconnect the lead wire at the 
connector plug, remove the mounting 
nuts from the two mounting studs and 
withdraw the light and wire assembly 
from the vehicle (Fig. 6). 


On conventional models, the plug 
connection is in the engine compartment 
behind the radiator support. The wire 
will have to be drawn through a 
grommet in the fender. 


On С.О.Е. and tilt cab models, the 
plug connection comes out of a wiring 
harness on the inner side of the dash 
panel. The wire will have to be drawn 
through a grommet in the floor pan. 


When installing the light body, 
locate the reinforcement, the pad and 
the spacer as shown in Fig. 6. 


REAR LIGHTS 


F-100 THROUGH F-350 STYLE SIDE 
PICK-UP, BRONCO AND ECONOLINE 


To replace a bulb and/or lens of the 
combination tail light, stop light and 
back up light (Figs. 7 and 8), remove the 
tail light door (if so equipped) and 
remove the screws that retain the lens to 
the light body. If replacing the bulb, 
turn the bulb counterclockwise and 
remove it from the socket. Install the 
gasket, lens, and retaining screws. 
Install the tail light door. The light body 
can be removed after first removing the 


MOUNTING 
NUT (2) 


LOCK 
WASHER (2) 


GROUND WIRE 


door and lens as described above. 
Remove the light body-to-vehicle 
retaining screws, withdraw the light 
body from the vehicle, and disconnect 
the lead wires at the connectors (Figs. 7 
and 8). 


F-100 THROUGH F-350 FLARE SIDE 
PICK-UP 


The bulbs in the rear light body can 
be replaced by removing the lens (4 
Screws). 

The rear light body mounting studs 
and nuts retain both the rear light body 
and the side marker bracket to the light 
bracket on the vehicle (Fig. 9). 
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FIG. 5 Parking Light and Side Maker Light —F-100 through F-350 


32-21-04 


PARKING, REAR AND MARKER LIGHTS 


32-21-04 


Therefore, the side marker and bracket 
assembly are dismounted from the light 
bracket when the rear light body is 
removed. 

After removing the light body from 
the light bracket, disconnect the two 
connectors (red-black stripe wire and 
wire with green insulator) inside the 
frame side rail (Fig. 9). Unhook the 
wires from the retaining clip and pull 
the wires out through the grommets. 
Insert the studs of the replacement light 
body into the holes of the light mounting 
bracket, mount the side marker and 
bracket assembly and the ground wire to 
the studs and tighten the stud nuts. 
When routing the wires through the 
grommets, be sure to set the split line of 
the grommets in vertical position. 


ALL TRUCKS EXCEPT E-AND U-100 
AND PICK-UP 


To replace a bulb, remove the lens 
and gasket (four retaining screws), turn 
the bulb counterclockwise and remove it 
from the socket. 

To remove the light body, trace the 
lead wires along the frame side rail to 
the connector plugs and disconnect the 
wires at the connectors. Remove the 
bracket-to-side rail mounting nut that 
also holds the wire retaining clip to the 
bracket mounting bolt (Fig. 10). 
Remove the clip from the bolt and slide 
it off the wires. Pull the wires through 
the grommet in the side rail. Remove the 
light body-to-bracket mounting nuts 
and remove the light and wire assembly 
from the vehicle. 

When installing the light body, route 
the lead wires through the hole in the 
bracket and the grommet in the side rail 
as shown in Fig. 10. 


MARKER LIGHTS 


F-100 AND F-250 STYLE SIDE PICK- 
UP, BRONCO AND ECONOLINE 


Replacement of the bulb, the light 
assembly, or the socket and wiring 
assembly requires removal of the light 
assembly from the side of the vehicle (2 
screws) as shown in Fig. 8. Disengage 
the bulb socket from the rear of the light 
assembly by turning clockwise. With the 
socket disengaged the light bulb can be 
replaced. If the socket and wiring 
assembly is to be replaced, disconnect 
the wiring at the connector and ground 
Screw. 


F-100 THROUGH F-350 FLARE SIDE 
PICK-UP 


If only the side marker is being 
serviced, it can be removed from the 
bracket (2 retaining screws) as shown in 
Fig. 9. Disengage the bulb socket from 
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Series 
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FIG. 7 Rear Light—Bronco and Econoline 
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the rear of the light assembly by turning 
counterclockwise. With the socket 
removed from the light assembly, the 
bulb can be replaced. If the socket and 
wiring assembly is to be replaced 
disconnect the brown wire at the 
connector inside the frame side rail (Fig. 
9). Unhook the wire from the retaining 
clip and pull it out through the 
grommets. Disconnect the ground wire 
from the rear light stud (1 nut). 

When routing the replacement wire 
through the grommets, set the split line 
of the grommets in vertical position. 


PARKING, REAR AND MARKER LIGHTS 


CAB AND PLATFORM 


Depending upon the particular 
vehicle, marker lights vary in number 
and location, but are all of the same 
basic design. 

To replace the bulb, remove the lens 
(two retaining screws), press in on the 
bulb and turn it counterclockwise. 

To remove the light body, remove 
the retaining nuts from the two 
mounting studs, disconnect the lead 
wire from the connector and withdraw 
the light body and wire assembly from 
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FIG. 8 Rear Light & Side Marker Styleside Pick-up 
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FIG. 9 Rear Lights—F-100 through F-350, Flare Side Pick-Up 
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the vehicle. 

When installing the light body, be 
sure that the mounting pad is properly 
positioned between the light body and 
the vehicle sheet metal. 


STOP LIGHT SWITCH 


ECONOLINE 


The Econoline stop light switch 
(Fig. 1) is mounted at the bottom of the 
brake pedal support bracket, just to the 
left of the brake pedal arm. Remove the 
switch by disconnecting the plug 
connector and unscrewing the switch 
from the retainer in the bracket. Install 
the switch by screwing it all the way into 
the retainer and connecting the plug 
connector. 


F-100 THROUGH F-350 


The F-100 through F-350 truck stop 
light switches are screwed into a 
threaded retainer on the brake pedal 
arm. To remove the switch, spread the 
plastic connector tabs and pull the 
electrical connector from the end of the 
switch body. Then unscrew the switch 
assembly from the retainer. To install, 
screw the switch assembly into the 
retainer fingertight, and install the 
electrical connector. 


F-AND B-500 THROUGH 7000 SERIES 
AND BRONCO 


To remove the stop light switch of 
an F-500 through F-750 truck, school 
bus, or Bronco with hydraulic brakes, 
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FIG. 11 Stop Light Switch—F-and В-500 through 750 Series апа Вгопсо 


disconnect the switch wiring connector 
under the instrument panel. Remove the 
push rod eccentric bolt and nut from the 
brake pedal arm, and remove the switch 
(Fig. 11). Remove the two nylon 
bushings from the push rod eye. То 
install the switch, coat the two bushings 
with lubriplate and position them in the 
push rod eye. Position the switch over 
the end of the push rod, and install the 
eccentric bolt and nut. Adjust the brake 
pedal free travel (Group 12). 


PRESSURE SENSING STOP LIGHT 
SWITCH 


To remove any pressure sensing stop 
light switch, disconnect the wire 
connectors at the switch and unscrew 
the switch body from the pressure port. 
If replacing a hydraulic pressure sensing 
switch, have the replacement switch 
ready for immediate installation to 
minimize fluid loss. After installing the 
wire connectors, coat the entire switch 
and connectors with ESB-M4G32-A ог 
ESB-M4G31-A sealer. Fill and bleed 
the brake system (Group 12). To install 
an air pressure sensing switch, screw the 
switch body into the threaded pressure 
port and connect the wire connectors. 


LICENSE PLATE LIGHT 


ECONOLINE 


To replace the bulb of the Econoline 
license plate light assembly (Fig. 12) 
pull the light socket out of the assembly 
from inside the left rear door. Remove 
the bulb, install a new bulb and press the 
socket into the light assembly. 

To replace the lens of the light 
assembly, remove the two screws 
accessible from behind the rear door 
that retain the assembly to the door. 
Pull the light socket out of the light 
assembly and remove the assembly from 
the door. To remove the lens, straighten 
the tabs that retain the lens to the light 
body. Position а new lens to the light 
body and bend the tabs down to retain 
the lens. Position the light assembly to 
the door and install the two retaining 
screws. Install the light socket. 


BRONCO 


1. Raise the license plate bracket and 
remove the screw retaining the lamp 
assembly to the tailgate (Fig. 13). 
Pull the lamp assembly down and 
out of the tailgate. 

Remove the lens and bulb. If 
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FIG. 12 License Plate Light—Econoline 
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FIG. 13 Rear Lights—Bronco, Typical Econoline 


replacing the light assembly, lower 
the tailgate for access and 
disconnect the light wires at the 
connector and the ground. Tape a 
pull-through wire or cord to the 
wires, remove the wire grommets 
from the holes in the tailgate, and 
remove the wire and light assembly. 

3. If replacing the lamp assembly, 
transfer the weather seal to the new 
assembly and tape the new wires to 
the pull-through wire or cord. Pull 
the new wires and lamp assembly 
into position. Remove the pull- 
through wire or cord and connect 
both wires. Fit the grommets into 
the holes in the tailgate. 

4. Install the lens and bulb. Install the 
screw retaining the lamp assembly 
to the tailgate and lower license 
plate bracket. 


BACK-UP LIGHT SWITCH 


ECONOLINE 


The Econoline back-up light switch 
(Fig. 14) is accessible from the driver's 
seat. It is mounted under the steering 
column support plate at the lower edge 
of the instrument panel, adjacent to the 
shift tube. To remove the switch, 
disconnect the two wire connectors 
from the switch terminals, and remove 
the two screws fastening the switch and 
bracket assembly to the instrument 
panel. To install the switch, position the 
switch and bracket assembly under the 
steering column support plate and 
install the two retaining screws. Then 
connect the two wire connectors to the 
switch terminals, double wire connector 
at the top of the switch and single wire 
connector at the bottom. 

If adjustment is needed, loosen the 
clamp screw of the switch actuator 
assembly on the shift tube. Shift the 
selector lever into Reverse and move the 
actuator assembly so that it depresses 
the switch plunger. Holding the 
actuator assembly in this position, 
tighten the clamp screw. Check the 
operation of the switch. 


BRONCO AND F-100-350 WITH 
FORD 3-SPEED TRANSMISSION 


The back-up light switch is mounted 
in the engine compartment, in a bracket 
secured to the forward end of the 
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FIG. 14 Back-Up Light Switch—Econoline 


steering column tube by a clamp (Fig. 
15). To remove the switch, place the 
transmission selector lever in some 
position other than reverse, and 
disconnect the two connectors from the 
switch terminals. Remove the switch 
retaining clip. To install the switch, set 
it in position and install the retaining 
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clip. Connect the wire connectors to the 
switch terminals. 

If adjustment is needed, loosen the 
screw on the bracket clamp and move 
the bracket and switch so that the 
steering column shift lever will actuate 
the switch in reverse, but not in neutral. 
Tighten the clamp screw. 
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FIG. 15 Back-Up Light 
Switch—Bronco, Typical of 
F-100, F-350 


ALL TRUCKS OTHER THAN BRONCO, 
ECONOLINE AND F-100-350 WITH 
FORD 3-SPEED TRANSMISSION 


The back up light switch on all of 
these vehicles is a part of the 
transmission assembly. Refer to Group 
16. 
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PART 32-41 Turn Signals and Hazard Flashers 


DESCRIPTION AND OPERATION 
Turn Signal and Hazard Flasher 


REMOVAL AND INSTALLATION 
Hazard Flasher Switch 


COMPONENT INDEX 


DESCRIPTION AND OPERATION 


TURN SIGNAL AND HAZARD 
FLASHER SYSTEM 


ALL EXCEPT BRONCO AND 
ECONOLINE 


On F-100 through F-350 trucks, the 
turn signal/hazard flasher switch is 
located in the upper steering column 
hub. The turn signal switch is operated 
by a lever on the left side of the hub. The 
turn signal flasher unit is clipped to the 
top left of the instrument cluster 
housing back. The hazard flasher switch 
is mounted on the right side of the 
steering column hub. 

A single transistorized flasher unit 
which serves both the turn signal and 
hazard flasher circuits is used on all 
trucks above the F-100 through F-350 
models. The flasher unit is mounted on 
the brake pedal support. 

Two types of turn indicators are 


used. One type has the front indicator 
lights mounted on the front fenders. The 
other unit uses the dual filament parking 
lights for the indicator lights. 

To operate the turn signals, the 
ignition switch must be in either the 
ACC or ON positions. The hazard 
flasher system is operated independently 
of the ignition switch by activating the 
hazard flasher switch. Two flasher units 
are used, one for the turn signal circuit 
and the other for the hazard flasher 
signal circuit. 


BRONCO 


The Bronco turn signal switch is 
located in the steering column hub and 
is operated by the turn signal switch 
lever at the left side of the steering 
column. The turn signal flasher unit is 
mounted in a clip on the left side of the 
instrument panel brace, between the top 
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REMOVAL AND INSTALLATION — Cont. 


of the instrument cluster and the 
steering column. 

The Bronco hazard flasher switch is 
a push button in the instrument panel, 
just below the headlight switch. The 
hazard flasher signal flasher unit is 
clipped to the rear of the hazard switch. 


ECONOLINE 


The Econoline turn signal and 
hazard flasher signal switches are 
integral parts of the same switch 
assembly in the steering wheel hub. The 
turn signal switch lever is at the left side 
of the steering column hub. The hazard 
flasher switch knob is a push button 
mounted in the right side of the hub. 
The turn signal flasher unit is mounted 
in a clip attached to the top left side of 
the back of the instrument cluster. The 
hazard signal flasher unit is clipped to 
the right side of the brake pedal support. 


REMOVAL AND INSTALLATION 


TURN SIGNAL SWITCH 


BRONCO 


Removal 

1. Disconnect the horn and turn signal 
wires at the connectors located 
behind the instrument panel. 
Remove the steering column wires 
and terminals from the connectors 
with Tool No. C4AZ-17018-B, as 
shown in Fig. 1. Record the color 
code and location of each wire 


before removing it from the 
connector plug. Tape a pull-through 
wire or cord to one of the wire ends. 


2. Depress the horn button or horn 


ring and rotate it counterclockwise 
to remove it. Remove the horn 
spring. 


3. Mark the steering wheel position on 


the steering column. Remove the 
steering wheel attaching nut. 
Remove the steering wheel with 
Tool No. 3600-AA. Remove the 
spring from around the end of the 
steering shaft. 


4. Turn the turn signal switch lever 
counterclockwise to remove it. 
Remove the screws and retainer that 
hold the turn signal switch and wire 
assembly to the steering column, 
and pull the assembly from the 
column.  Disconnect the  pull- 
through wire or cord from the end of 
the switch wire. 

Installation 

l. Tape the loose ends of the new turn 
signal switch wires to the pull- 
through wire or cord. Carefully pull 
the wires through the steering 
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column while guiding the turn signal 
switch into position. Install the 
switch retainer and screws. 

Install the turn signal lever. Apply 
lubricant (COAZ-19584-A) to the 
horn brush contact plate. Position 
the steering wheel over the shaft 
spline and install so that the center 
spoke 15 as close to vertical position 
as the splines permit. The center 
spoke is located vertically below the 
centerline of the steering shaft. Use 
a new retaining nut (No. 382702- 
S100) and start by hand. The nut 
faces are symmetrical and the nut 
may be started with either face 
downward on the shaft. 
Hand-torque the nut to 45-55 ft-Ibs 


and stake the nut to the steering shaft at 
one point only. 


3: 


Install the spring and the horn 
button or ring on the steering wheel 
hub. 

Remove the tape holding the pull- 
through wire or cord to the switch 
wires. Press the switch wires into the 
connector blocks in their correct 
locations as recorded during 
removal. Connect the connectors. 
Check the operation of the switch. 


HAZARD FLASHER SWITCH 


BRONCO 


]- 


Loosen the set screw in the switch 
knob and remove the knob. Remove 
the nut and bezel, and remove the 
switch and bracket assembly from 
behind the instrument panel. 

Pull the hazard flasher unit from the 
clip on the switch bracket. 
Disconnect the wire connector to 
the switch. 

Connect the wire connector to the 
hazard flasher switch. Insert the 
flasher unit in the clip on the switch 
bracket. 

Place the switch and bracket 
assembly in position, aligning the 
small hole in the face of the bracket 
with the corresponding hole in the 
instrument panel. Set the bezel in 
position and install the retaining 
nut. Slip the switch knob on the 
switch shaft and tighten the screw. 


Tool -CAAZ-17018- B 


INSERT TOOL TO DEPRESS TANG ON WIRE 
ASSEMBLY AND REMOVE WIRE 
ASSEMBLY FROM CONNECTOR 


FIG. 1 Wire Terminal Removal 
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Removal 

1l. Disconnect the horn and turn 
indicator switch wires under the 
instrument panel from the 
connectors with Tool number C4AZ- 


SECTION A-A 
K3035-A 


FIG. 2 Ignition Switch Wire Connector—F-100-250-350, F-100-250 4 x 4 
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17018-В (Fig. 1). Disconnect above 
wires at the clips on the steering 
column support. 

2. Press down evenly on the horn 
button and turn counterclockwise 
until it lifts out from the steering 
wheel. Remove the horn button and 
spring. 

3. Mark the steering wheel position on 
the steering column. Remove the 
steering wheel retaining nut and the 
steering wheel. 

4. Turn the turn signal switch level 
counterclockwise to remove. 
Remove the cover that retains the 
turn indicator wires to the steering 


column. 
5. Remove the two retaining screws 


under the steering column cup, and 
lift the horn contact plate and turn 
indicator assembly from the steering 
column cup. 

Installation 

l. Position the new horn contact plate 
and turn indicator switch assembly 
into the steering column cup, and 
install the retaining screws. 

2. Apply lubricant (COAZ-19584-A) 
to the horn brush contact plate. 
Position the steering wheel over the 
shaft spline and install so that the 
center spoke is as close to vertical 
position as the splines permit. The 
center spoke is located vertically 
below the centerline of the steering 
shaft. Use a new retaining nut (No. 
382702-S100) and start by hand. 
The nut faces are symmetrical and 
the nut may be started with either 
face downward on the shaft. 
Hand-torque the nut to 45-55 ft-Ibs 

and stake the nut to steering shaft at one 

point only. Position the spring over the 
steering shaft, and install the horn 
button. 

3. Secure the turn indicator handle to 
the steering column flange, tape the 
horn wire to the turn indicator wires 
and secure the cover over the wires 
and to the steering column. 

4. Route the wires through the 
retaining clips and connect them 
under the instrument panel. 

5. Check the operation of the two 
signals and the horn. 

F-100-350, F-100-2504 X 4 


Removal 
1. Disconnect the battery ground 
cable. 


2. Remove the horn switch. 

3. Remove the steering wheel retaining 
nut and using Tool 3600A A, remove 
the steering wheel from the shaft. 

4. Remove the turn signal switch lever 
by unscrewing it from the steering 
column. 

5. Disconnect the steering column 
wiring connector plug by lifting up 
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FIG. 3 Hub Mounted Turn Signal/Hazard Flasher Switch Removal 


on the tabs and separating (Fig. 2) 
and remove the screws that secure 
the switch assembly to the column. 

6. Remove the wires and terminals 
from the steering column wiring 
connector plug (Fig. 2). Record the 
color code and location of each wire 
before removing it from the 
connector plug. 

7. Remove the protective wire cover 
from the wiring harness and remove 
the switch and wires through the top 
of the column (Fig. 3). 


Installation 

1. Feed turn signal/hazard flasher 
switch wires through area provided 
in column. 

2. Install screws retaining switch 
assembly to column. 

3. Install protective wire cover over 
wires and slide 3.25-3.75 inches into 
column (column lower end). 

4. Install wires into steering column 
wire connector terminal and connect 
terminals. 

5. Install turn signal lever and test turn 

signal operation, hazard signal 

operation and PRND12 diallight (if 
so equipped). 

Install steering wheel. 

Install horn switch. 

Connect battery ground cable. 
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TURN SIGNAL/HAZARD FLASHER 
SWITCH (SIDE MOUNTED TO 
STEERING COLUMN) 


1. Disconnect the multiple connector 
immediately below the turn signal/ 


hazard flasher switch assembly atthe 
side of the steering column. 

2. Disconnect the horn switch multiple 
connector at the top rear of the 
steering column hub. 

3. Remove one screw and clip from the 
turn signal housing to release the 
strap retaining the assembly to the 
steering column, and remove the 
turn signal/hazard flasher switch 
assembly. 

4. Position the switch assembly to the 
steering column and install the 
screw and clip retaining the strap to 
the assembly. 

5. Connect the multiple connectors to 
the wiring at the steering column 
and to the horn switch, and test the 
operation of the switch. 


FLASHER UNITS 


To remove a conventional flasher 
unit from F-100-350 trucks, pull the 
flasher unit from its retaining clip and 
disconnect the wiring connector. Install 
by connecting the connector and 
pressing the flasher unit into the 
retaining clip. 

To remove a transistorized flasher 
unit, disconnect the battery ground 
cable. Then remove the two screws 
retaining the flasher unit, disconnect the 
push-on terminals and remove the 
flasher unit. To install, position the 
flasher unit to the brake pedal support 
and install the two retaining screws. 
Connect the push-on connections. 
Connect the battery ground cable. 

The Econoline instrument cluster 
must be removed for access to the turn 
signal flasher. To replace a flasher unit, 
disconnect the wire connector from the 
terminals and pull the flasher from the 
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mounting clip or bracket. When 
replacing a turn signal flasher unit, be 
Sure to install a new flasher unit having 
the same color code and number as the 
one removed. 
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INTERIOR LIGHTS 


PART 32-61 Interior Lights 


COMPONENT INDEX 


COMPONENT INDEX 


DESCRIPTION AND OPERATION 
Interior Lights 


REMOVAL AND INSTALLATION 
Cargo Light 


REMOVAL AND INSTALLATION — Cont. 


Courtesy Light 


Courtesy Light Switch ... 


DESCRIPTION AND OPERATION 


INTERIOR LIGHTS 


Bronco's courtesy light is centrally 
located at the bottom edge of the 
instrument panel. The bulb is energized 
when the headlight switch knob is 
turned fully counterclockwise. 


ECONOLINE 


The overhead courtesy light and 
cargo light for Econoline is controlled 
by the headlight switch and switches 
located in the door jams. 


RETAINING 
SCREWS 


CARGO LAMP 
ASSEMBLY 


The bulbs are energized when the 
headlight switch knob is turned fully 
counterclockwise and also when the 
door is opened. 


F-100 THROUGH F-350, F-100-250 4 
X 4 AND BRONCO 


The courtesy light is located above 
the rear window and is energized when 
the headlight switch knob is turned fully 
counterclockwise. 

All models of the F-100 through F- 
600 series are equipped with door jam 


switches which also control the courtesy 
light. 

The cargo light on F-100 through F- 
350 series is located outside above the 
rear window and is controlled by a 
switch mounted behind the drivers door 
on the upper inner finish panel (Fig. 1). 


SWITCH 


FIG. 1 


Cargo Lamp and Switch—F-100-350 
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REMOVAL AND INSTALLATION 


COURTESY LIGHT 


BRONCO 


Bulb replacement requires only 
removal of the bulb and installation of 
the new bulb. No lens or door is used on 
the Bronco courtesy light. To remove 
the light assembly, remove the retaining 
screw and disconnect the lead. 


F-100-350 


Remove the two lens and door 
retaining screws and remove the bulb 
(Fig. 2). To install, position the lens and 
door and install the two lens and door 
retaining screws. 


CARGO LIGHT 


Remove the two lens and door 
retaining screws and remove the bulb. 
To install, position the lens and door 
and install the two retaining screws. 


CARGO LIGHT SWITCH 


Remove the two screws retaining the 
switch assembly. Disconnect the wire 
connector and remove the switch. 


COURTESY LIGHT SWITCH—DOOR 
JAM 

Use a thin bladed screwdriver and 
carefully pry the switch from the door 
jam. Disconnect the wire connector and 
remove the switch. 


CLIP 381663-5 


FIG. 2 Courtesy Lights—F and B Series 
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PART 33-02 Speedometer 


COMPONENT INDEX 
Applies to Models as Indicated 

DESCRIPTION AND OPERATION 
Speedometer System 

MAJOR REPAIR OPERATIONS 
Damaged Cable Core and Casing 


Damaged Drive and Driven Gears 


Dragging Cable Core and Head 02-05 
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TESTING 
Speedometer System 


A page number indicates that the item is for the vehicle(s) listed at the head of the column. 


N/A indicates that the item is not applicable to the vehicle(s) listed. 
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SPEEDOMETER 


DESCRIPTION AND OPERATION 


SPEEDOMETER SYSTEM 


The speedometer is connected to the 
output shaft of the transmission by 
means of a flexible shaft (core), and a 


drive gear located inside the 
transmission. The core drives the 
speedometer which registers speed in 
miles per hour and also drives an 
odometer which records distance 
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traveled in miles and tenths of a mile. 

The core or flexible shaft is housed 
in a flexible casing. The core and casing 
assembly is referred to as the 
speedometer cable. 


TESTING 


SPEEDOMETER 


To test the odometer accuracy, drive 
the truck over a measured mile. 
Speedometer accuracy can be checked 
by comparing the speedometer in 


question against one known to be 
accurate, while two trucks are moving at 
the same speed, or by timing the truck 
on a measured mile. Refer to 
Speedometer Calibration Tolerance 
Specifications, in this Part. The Ford 


Truck Master Parts Catalog shows the 
proper speedometer gears to use for 
various rear axle and tire size 
combinations. 


REMOVAL AND INSTALLATION 


SPEEDOMETER HEAD 


BRONCO 


Removal 

1. Disconnect the battery ground cable 
and remove the instrument cluster, 
following instructions under 
Instrument Cluster Removal, 
Group 33, Part 50. 

2. Remove the instrument cluster 
plate, lens and mask from the 
cluster. 

3. Remove the speedometer retaining 
screws and pull the speedometer 
from the cluster assembly. 

Installation 

l. Position the speedometer assembly 
in the cluster housing and install the 
retaining screws. 

2. Install the instrument cluster plate, 
lens and mask. 

3. Install the instrument cluster and 
connect the battery ground cable, 
following instructions under 
Instrument Cluster Installation, 
Group 33, Part 50. Check the 
operation of the speedometer. 

ECONOLINE 
To remove the speedometer, remove 

the retaining screws at the back side of 

the cluster and remove the speedometer 
retaining screws from the front side. 

Pull the speedometer out from the front. 
Position the speedometer to the 

front side of the cluster housing and 

install the retaining screws from the 
front. Install two retaining screws from 
the back side of the housing. 


PRESS FLAT SURFACE AND 
PULL CABLE AWAY FROM HEAD 


SPEEDOMETER SHAFT 
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FIG. 1 Speedometer Cable Quick-Connect 
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FIG. 2 Speedometer Driven Gear Mounting at Transmission 
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SPEEDOMETER 
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F-100 THROUGH F-350 

Remove the instrument cluster as 
outlined in this Group. Remove the lens 
and mask from the cluster. Remove 2 
speedometer attaching screws and 
remove speedometer and seal. To install, 
place the seal on back of speedometer, 
and install the attaching screws. Install 
the mask and lens, then the instrument 
cluster. 


ALL TRUCK LINES EXCEPT BRONCO, 
ECONOLINE AND F-100 THROUGH 
F-350 


l. Disconnect the battery ground 
cable. 

2. Remove the instrument cluster 
assembly from the instrument panel. 

3. Remove the retaining screws and 
remove the speedometer mounting 
plate and gauges from the cluster 
bezel. 

4. Remove the screws retaining the 

speedometer to the mounting plate 

and remove the speedometer. 

Position the new speedometer on the 

mounting plate and install the 

retaining screws. 

6. Position the speedometer mounting 
plate and gauges on the cluster bezel 
and install the retaining screws. 

7. Install the instrument cluster 
assembly to the instrument panel. 

8. Connect the battery ground cable. 


SPEEDOMETER CORE 


Removal 

1. Disconnect the speedometer cable 
(core and casing assembly) from the 
speedometer head (Fig. 1). 

2. Pull the speedometer core out of the 
upper end of the casing. 

3. If the core is broken, raise the 
vehicle on a hoist and remove the 
bolt retaining the speedometer cable 
mounting clip to the transmission. 

4. Remove the shaft and driven gear 
from the transmission (Fig. 2). 
Remove the driven gear retainer, 
and remove the driven gear and 
shaft from the cable. 

5. Remove the lower part of the core (if 
it is broken) from the lower end of 
the casing. 

Installation 

1. Position the driven gear to the 
casing and install the gear retainer. 
Install the driven gear and casing in 
the transmission, and install tthe 
retaining bolt. Lower the vehicle. 

2. Determine the exact length of the 
old core and cut the new core so that 
it is 13/16 of an inch shorter than 
the old core. (Do not cut from the 
squared end of the core). Remove 
any burrs or frayed edges. 

3. Install the tip on the core, making 


Un 


certain to seat the core in the bottom 
of the tip. 

4. Place the core and tip in a crimping 
die, and place the die on a solid 
surface and strike it squarely with a 
hammer to crimp it. 

5. Remove the crimping die. 

6. Lubricate the core with cable 
lubricant D2AZ-19581-A (do not 
over lubricate). Install the core 
(square end first) into the upper end 
of the casing and push it all the way 
through to the transmission (Fig. 3). 
When the cable is nearly seated, 
twist it slightly to make sure that the 
squared end is engaged in the 
Speedometer driven gear at the 
transmission. 

7. Connect the cable assembly to the 
speedometer, being sure to eliminate 
any kinks in the housing and shaft. 
Check the operation of the 
speedometer. 


SPEEDOMETER CORE AND 
CASING 


BRONCO 


Disconnect the speedometer cable 
from the speedometer head and push the 
cable and grommet through the opening 
in the floor pan or dash panel. Raise the 
vehicle on a hoist and disengage the 
cable from all retaining clips. 
Disconnect the cable from the 
transmission and connect the new cable 
to the transmission. Engage the new 
cable in the retaining clips at the marker 
tapes on the cable housing and route it 
through the opening in the floor pan or 
dash panel. Push the grommet in place. 
Lower the vehicle and connect the cable 
to the speedometer head. 


ECONOLINE 


Removal 

l. Disconnect the speedometer cable 

and housing from the speedometer. 

Work the cable grommet out of the 

hole in the dash panel and carefully 

pull the cable and housing out 
through the front of the dash panel. 

Raise the vehicle on a hoist and 

remove the bolt and lock washer 

retaining the speedometer cable 
housing clamp to the transmission 

(Fig. 4). Remove the cable and 

driven gear from the transmission. 

Note relationship of the cable to the 

body crossmember for reference 

during installation. 

3. Disengage the cable assembly from 
the three clips along the flange of the 
underbody structural member. 
Work the cable grommet out of the 
hole in the crossmember and remove 
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the cable assembly from the vehicle 
by guiding it rearward and out of the 
crossmember. 

Installation 

1. Transfer the speedometer cable 
driven gear and O-ring to the new 
cable. 

2. Lubricate the cable core sparingly 
with B5A-19581-A lubricant and 
insert the cable core into the 
housing. Lubricate the O-ring with 
COAZ-19584-A lubricant. 
Lubricate the driven gear with 
graphite grease. 

3. Feed the speedometer cable 
assembly forward through the 
grommet hole in the underbody 
crossmember, then route the cable 
assembly to the trasnmission (ahead 
of the transmission support 
crossmember with manual 
transmission; through the hole in the 
center of the crossmember with six- 
cylinder automatic transmission, ОГ 
behind the crossmember with eight- 
cylinder automatic transmission). 

4. Insert the driven gear into the 
transmission, rotating the cable core 
slightly to mesh the gears. Attach 
the cable housing clamp to the 
transmission with the bolt and lock 
washer to secure the cable assembly. 

5. Press the cable assembly into the 
three flange clips at the tape bands 
on the cable housing. Work the cable 
grommet about two inches into the 
hole in the underbody crossmember. 
Guide the forward end of the cable 
assembly up into the underhood area 
where it can be reached when the 
vehicle is lowered. 

6. Lower the vehicle and route the 
speedometer cable through the 
underhood area in the following 
manner (Fig. 4). The front and rear 
brake lines come out of the left side 
of the master cylinder and double 
back under the master cylinder. The 
speedometer cable assembly should 
pass to the left of the master 
cylinder. Ahead of both brake lines 
where they pass under the master 
cylinder and between both brake 
lines where they come out of the side 
of the master cylinder. From there, 
the cable assembly should be routed 
up and into the hole in the dash 
panel. 

7. Position the cable assembly to the 
speedometer and install the cable 
housing hex nut finger tight. Then 
tighten the nut to the specified 
torque. 

8. Work the cable grommet into the 
hole in the dash panel about one 
inch. Make sure that there are no 
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SPEEDOMETER 
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sharp bends in the cable assembly. 
Then check the speedometer 
Operation. 


F-100 THROUGH F-350 


Disconnect the speedometer cable 
casing from the speedometer head and 
push the cable and grommet through the 
opening in the floor pan or dash panel. 
Raise the vehicle on a hoist and 
disengage the cable from all retaining 


clips and/or clamps. On vehicles so 
equipped, work the cable grommet out 
of the crossmember. Note the location 
of the various mounting clips, clamps, 
bolts and nuts and their relationship to 
the cable for reference during 
installation. Disconnect the cable 
assembly from the transmission (Fig. 3). 
Remove the assembly from the vehicle. 

Lubricate the cable core sparingly 
with В5А-19581-А lubricant and insert 


the core into the casing 

On vehicles where the cable is 
retained to the transmission by a 
mounting clip and bolt, transfer the 
driven gear and O-ring with COAZ- 
19584-A lubricant and the driven gear 
with graphite grease. Tighten the 
mounting clip bolt to the specified 
torque. 


MAJOR REPAIR OPERATIONS 


DRAGGING CABLE CORE AND 
HEAD 


Before removing a speedometer 
head, disconnect the cable at the head 
and insert a short section of cable core 
in the head. Rotate the section of core to 
check for any dragging or noise. The 
shaft in the speedometer head should 
turn freely and evenly. 

If a new speedometer head is being 
installed, examine the square drive hole 
for sufficient lubricant. If lubricant is 
needed, apply a 3/16-inch diameter ball 
of C5AZ-19581-A lubricant in the drive 
hole. 


DAMAGED CABLE CORE AND 
CASING 


1. To check for a kinked cable core 
remove and wipe dry. Lay the core 
out straight on a flat surface and roll 
it back and forth. Any kinks or 
damage will be seen. Then take an 
end in each hand, allowing core to 
hang in approximately a 9 to 12 inch 
loop. Rotate both ends to be sure 
core turns evenly. 

2. Routing of the cable casing 15 
particularly important where the 
cable leaves the speedometer head. 
The optimum routing would provide 
that the cable and housing take 
virtually no change of direction for 
at least a length of 8 inches from the 
speedometer head. 


3. When installing a new cable (core 
and casing) it is necessary that extra 
care be taken to see that the new 
assembly is guided and routed 
properly to eliminate any kinks. 

4. Proper lubrication of the cable core 
is accomplished by a light 
application of BSAZ-19581-A 
lubricant after the cable has been 
wiped clean. A light film is all that 
15 required. 


DAMAGED DRIVE AND DRIVEN 
GEARS 


l. A scored, nicked or gouged driven 
gear 15 usually indicative of a 
damaged drive gear on those 
vehicles that have the drive gear 
integral with the transmission 
output shaft. The output shaft 
should be carefully inspected for 
imperfections and replaced if 
necessary. 
A driven gear with two or three 
adjoining teeth badly scored is 
indicative of improper assembly 
procedure. The gear should be 
inserted in the transmission while 
simultaneously turning the drive 
shaft. This will insure initial gear 
engagement and prevent gear 
damage. Force should never be used. 
3. Whenever a drive gear is replaced, a 
new driven gear should also be 


N 


installed, regardless of its apparent 
condition. 


CABLE CORE 


On trucks without fittings or drive 
adaptors connected to the cable between 
the speedometer and driving end, 
disconnect the speedometer cable at the 
speedometer head. 

Jack up the rear wheels, start the 
engine and check for speedometer core 
rotation at the disconnect point. If the 
core does not rotate, disconnect the 
cable from the transmission or right 
wheel (driving end) and check for 
damaged gears or drive tip. Replace as 
required. If the gears and drive tip are in 
good condition, the core is broken. 

Pull the upper portion of the broken 
core from the driven end of the casing 
(at the speedometer head, fitting or 
drive adaptor). Measure the length of 
this removed part of the core in order to 
locate the trouble. The most likely 
trouble spot will be a point on the cable 
casing whose distance from the driven 
end is equal to the length of the removed 
core piece. Check for a crushed or 
broken cable or for a sharp bend at this 
point. Replace the cable or increase the 
cable radius as required. 
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SPECIFICATIONS 


SPEEDOMETER CALIBRATION TOLERANCE SPECIFICATIONS 


Odometer Measure Chart 

30 mph Actual Speed 60 mph Actual Speed Actual 10 Mile Distance 
Non-Rental 30-34 mph 60-66 mph 9.9-10.5 Miles 
Rental 29-33 mph 58-45 mph 9.6-10.4 Miles 


SPEEDOMETER NUT TORQUE 
Cable Nut at Speedometer Head, and Drive Adaptor at Transmission or Right Front Wheel 18-25 In-Lbs 


Transmission Mounting Clip Bolt Torque 3—4 1/2 Ft-Lbs 
CK 2492- A 
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ТАСНОМЕТЕК 


PART 33-04 Tachometer 


DESCRIPTION AND OPERATION 


TACHOMETER SYSTEM 


The tachometer used in Ford trucks 
is à cable driven instrument which 
records engine speed in Revolutions Per 
Minute (RPM). 


Trucks equipped with the super- 
duty engines incorporate a mechanical 
governor from which the tachometer 
cable is driven. In trucks equipped with 
the heavy duty gasoline engines, the 
tachometer is driven from a tachometer 
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drive gear located in the distributor 
assembly. 

The tachometer cable is driven off of 
various engine components on trucks 
equipped with diesel engines. 


REMOVAL AND INSTALLATION 


TACHOMETER HEAD 


From behind the instrument cluster, 
disconnect the cable by turning the 
attaching nut counterclockwise, snap 
the tachometer light socket out of the 
tachometer head and remove the two 
retaining nuts and bracket (Fig. 1). 


TACHOMETER CABLE DRIVE 


Refer to Group 23 for Tachometer 
Cable Drive Removal and Installation 
procedures. 


TACHOMETER CORE 


Disconnect the cable and core 
assembly from the tachometer and pull 
the tachometer core out of the casing. If 
the core is broken, disconnect the core 
and casing at the drive end and remove 
the lower part of the core. 

To install, lubricate the core with 
lubricant C5AZ-19581-A (do not over 
lubricate). Install the core in the casing 
and attach the core and casing assembly. 

Prior to installing the new core, 
check the casing for any sharp bends or 
kinks. 


CABLE AND CORE ASSEMBLY 


Disconnect the cable and core 
assembly from the tachometer head and 
from the cable drive end. Remove the 
retaining clips and remove the cable and 


core assembly. 
To install, connect the tachometer 


FIG. 1 Typical Tachometer Installation 


cable and core assembly at the drive end 
and carefully route it to the tachometer 
head. Be careful not to kink the cable 
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during routing. Install the retaining clips 
and check the operation of the 
tachometer. 
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CHARGE INDICATOR-LIGHT 
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PART 33-10 Charge Indicator—Light 


COMPONENT INDEX 


Page COMPONENT INDEX 


DESCRIPTION AND OPERATION 
Charge Indicator Light System 
REMOVAL AND INSTALLATION 
ПО ате o na 


TESTING 


10-01 Charge Indicator Light System . 


10-01 


DESCRIPTION AND OPERATION 


CHARGE INDICATOR LIGHT 
SYSTEM 


A red alternator charge indicator 
light is used on vehicles not equipped 
with an ammeter. This light glows when 
the battery is not receiving current from 
the charging system. 


When the ignition switch contacts 
are closed (switch turned on) battery 
current flows through the charge 
indicator light and 15-ohm parallel 
resistor, and through the regulator 
voltage limiter contacts to the field, and 
the light comes on. 

When the alternator builds up 


enough voltage to close the field relay 
contacts, full voltage is applied to the 
field and the charge indicator light goes 
out. 


TESTING 


CHARGE INDICATOR LIGHT 
SYSTEM 


To test the charge indicator light, 
turn the ignition switch on with the 
engine stopped. The light should come 
on. If it does not, the bulb is burned out, 
or the wiring to the light is broken. 

An open resistor wire in the 
alternator charging system wiring 


harness will usually cause the charge 
indicator light to stay on until the engine 
speed is increased to several thousand 
rpm. This effect will be noticed each 
time the engine is started. [n some cases 
the light will not go out at all. 

The charge indicator light may be 
tested with the use of a test light 
containing a trade number 67 or 1155 
bulb. 


Disconnect the regulator plug from 
the regulator. Turn the ignition switch 
to ACC position. Touch one test probe 
from the test light to the ignition 
terminal and the other to the regulator 
base. The test light will come on if the 
circuit 1s in proper working order. If the 
15 ohm resistor or circuit is open, the 
indicator light will operate at full 
brightness and the test light will be out. 


REMOVAL AND INSTALLATION 


INDICATOR LIGHT 


To remove the indicator bulb, reach 
up behind the instrument cluster, turn 
the bulb and socket assembly 1/4 turn 
counterclockwise and remove. To 
install, position the new bulb and socket 
assembly to the printed circuit and turn 
it clockwise 1/4 turn. 
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CHARGE INDICATOR-AMMETER 
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PART 33-12 Charge Indicator —Ammeter 


COMPONENT INDEX 


DESCRIPTION AND OPERATION 


REMOVAL AND INSTALLATION 


TESTING 
Loop Type 
Shunt Type 


COMPONENT INDEX 


DESCRIPTION AND OPERATION 


AMMETER 


The ammeter is a gauge which 
senses the direction and rate of flow of 
electrical current to or from the battery 
to indicate whether the battery is being 
charged or discharged. A Shunt-type 
ammeter is used in F-100 through F-350 
cowl-chassis units, and in F-and B-500 
through 750 units. Other trucks have 
loop-type ammeters. The ammeter is not 
adjustable and should be replaced if 
proved to be inoperative. 


TESTING 


AMMETER 


To test the ammeter, turn the 
headlights on with engine stopped. The 
meter pointer should move toward the 
D or discharge scale. If no movement of 
the needle is observed, check the battery 
to circuit breaker wire connections (C- 
Series only). If the connections are tight, 
and the meter does not indicate either a 
charge or a discharge, the meter is 


inoperative. Replace the meter. 


LOOP TYPE 


If the meter pointer moves toward 
the C or charge scale when the 
headlights are turned ON, the wire 
passes through the loop in the wrong 
direction, or the battery is reversed. 
Feed the wire through the loop in the 
right direction to correct this condition, 
after checking first to make sure that the 


battery is not reversed. 


SHUNT TYPE 


If the meter pointer moves toward 
the C or charge scale when the 
headlights are turned ON, the wire 
connections at the meter are reversed. 
Connect the wires to the ammeter 
correctly after checking first to make 
sure that the battery is not reversed. 


———dM—————————— ÉÓR— 
REMOVAL AND INSTALLATION 


AMMETER 


F-100 THROUGH Ғ-350 


Removal 
1. Remove the trim cover from the 
instrument cluster assembly. 


2. Remove the instrument cluster (four 


screws) and disconnect the 
speedometer cable from the 
speedometer head. 


3. Remove the 14401 printed circuit 


plug from the cluster and remove the 
insulator from the alternator gauge 


terminal. 

4. Disassemble the mask and lense 
assembly. 

5. Remove the charge indicator 
ammeter (two nuts) 

Installation 

1. Install the charge indicator ammeter 
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(two nuts). 

2. Assemble the mask and lens 
assembly. 

3. Install the insulator to the alternator 
gauge terminal and the 14401 
printed circuit plug to the cluster 
assembly. 

4. Position the instrument cluster to 
the instrument panel, connect the 
speedometer cable and install the 
instrument cluster screws. 

5. Install the trim cover. 


BRONCO AND ECONOLINE 


Remove the instrument cluster as 
outlined in Group 33, Part 50. Then, 
remove the trim cover, lens and mask 
from the front of the cluster by 
removing the retaining screws. Remove 
the ammeter retaining screws and 
remove the ammeter. To install, position 
the ammeter and install the retaining 
screws. Install the mask, the lens and 
trim cover to the front side of the cluster 
and install the retaining screws. 


CHARGE INDICATOR-AMMETER 


F-500 THROUGH F-750 AND C- 
SERIES 


I: 


2. 


Remove the instrument cluster 
assembly from the instrument panel. 
If equipped with a loop type 
ammeter, disconnect the lead from 
the junction block and pull the lead 
through the gauge loops. If equipped 
with a shunt type ammeter, 
disconnect the two wires at the 
gauge terminals. 

Remove the retaining screws and 
remove the charge indicator gauge 
from the instrument cluster. 
Position the charge indicator gauge 
to the instrument cluster and install 
the retaining screws. 

If equipped with a loop type 
ammeter, feed the wire through the 
loops at the junction block. Be sure 
that the wire is not reversed in 
direction as it passes through the 
loops. If equipped with a shunt type 
ammeter, connect the two 
instrument cluster wires to the 
gauge terminals. 
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6. Install the instrument cluster 
assembly to the instrument panel. 


W-SERIES AND L-SERIES LINE HAUL 


Removal 

l. Remove the battery cover and 
disconnect the batteries. 

2. Remove the moulding from the top 
of the gauge panel secured by three 
screws. 

3. Open the gauge panel. Disconnect 
leads, nuts and the bulb. 

4. Remove the ammeter secured by 
clamps and nuts. 

Installation 

1. Position the ammeter in the panel 
and secure it with clamps and nuts. 

2. Connect the leads. Install nuts and 
bulb. 

3. Close the panel. Position the top 
moulding and secure it with 
retaining screws. 

4. Connect the batteries and install the 
cover. 

5. Check the operation of the ammeter. 
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FUEL INDICATING SYSTEM 
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PART 33-21 Fuel Indicating System 


Fuel Gauge 


COMPONENT INDEX 


DESCRIPTION AND OPERATION .... 
REMOVAL AND INSTALLATION 


Fuel Sending Unit ............ 


TESTING 


DESCRIPTION AND OPERATION 


FUEL GAUGE SYSTEM 


The fuel indicating system consists 
of a sender unit located in the fuel tank 
and a fuel gauge mounted in the 
instrument cluster (Fig. 1). 

The fuel gauge pointer is attached to 
a wire wound bi-metal strip and when 
heated by the flow of current controlled 
by the sender, produces the appropriate 
indication. When the current is low, 
there is little heating effect and the 
pointer moves a short distance. As the 
current increases, it produces a greater 
heating effect causing the pointer to 
move a proportionately greater distance. 

The fuel level sending unit consists 
of a variable resistor, that 1s controlled 
by the action of an attached float in the 
fuel tank. When the fuel level is low, the 


sending unit resistance is high and 
restricts the flow of current to the fuel 
gauge. A high fuel level causes a low 
resistance in the sending unit and allows 
a higher current to flow to the fuel 
gauge. 

Thus, if the fuel level is low, 
resistance in the sender is high and 
allows only a low current to flow 
through the gauge windings causing the 
pointer to move a short distance. If the 
fuel level is high, the resistance in the 
sender is low and allows a higher 
current to flow causing the pointer to 
move a greater distance. 

The L-Series Line Haul model 
system does not have an instrument 
voltage regulator. It operates directly 
from battery voltage. 


COMPONENT INDEX 


Fuel Gauge ..... 
Fuel Sending Unit 
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VARIABLE RESISTOR 


=A 


K2489 -A 


FIG. 1 Fuel Level Indicating System 
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TESTING 


FUEL GAUGE 


ALL EXCEPT L-SERIES LINE HAUL 
MODELS 


Follow the instructions printed on 
the case of the Rotunda Fuel Gauge 
System Tester No. WRE 500-70. If a 
Rotunda Tester is not available, use the 
following procedure. 

Disconnect the fuel gauge lead from 
the terminal at the sender unit and 
connect the lead of a 12-volt test light or 
the positive lead of a volt meter (20 volt 
scale) to the gauge lead that was 
disconnected from the sender unit. 
Connect the other test lead to a suitable 
ground. With the ignition switch in the 
ON position, a flashing light or 
fluctuating voltage will indicate that the 
instrument voltage regulator is good and 
that the gauge circuit is not interrupted. 

If a pulsating voltage is shown but 
the gauge is not accurate, perform the 
calibration test 

If the light stays on or the voltage 
reading is steady, replace the I.V.R. 

If no voltage is indicated by the 
voltmeter or test light, check the І.У.К. 


FUEL INDICATING SYSTEM 


for proper ground and check for an open 
circuit in the I. V.R., the gauge windings, 
the printed circuit on Econoline and F- 
100-350, or the feed wire from the 
I.V.R. to the gauge on all other models. 

Do not ground or spark either 
terminal of the instrument voltage 
regulator. This will burn out the dash 
wiring harness or the instrument voltage 
regulator or both. 


L-SERIES LINE HAUL MODELS 


Since L-Series Line Haul models do 
not have an instrument voltage 
regulator, the fuel gauge works directly 
off the 12-volt battery system and is 
tested іп a different manner than fuel 
gauges on other vehicles. 

The required test equipment consists 
of: a 33 ohm, 5 watt resistor to check 
gauge calibration for high readings; a 
100 ohm, 2 watt resistor to check the 
calibration for mid-scale readings; and a 
270, 1 watt resistor to check the 
calibration for low readings. 

Disconnect the lead from the fuel 
gauge at the sender unit, connect the 
resistor between the gauge lead and 
ground, and turn on the ignition switch. 
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With the 33 ohms, 5 watt resistor the 
gauge should read approximately 
FULL. With the 100 ohm, 2 watt 
resistor, the gauge pointer should 
approximate the mid-point on the scale. 
With the 270 ohm, | watt resistor, the 
reading should be approximately 
EMPTY. 

If the gauge does not perform as 
indicated in this test, either the gauge or 
the wires connected to the gauge are 
damaged. If the gauge shows correct 
calibration, replace the sending unit. 


SENDING UNIT 


Drain or pump the fuel from the fuel 
tank. Disconnect the gauge lead at the 
sending unit and remove the sending 
unit from the tank. Using an ohmmeter, 
connect one lead to the metal housing of 
the sending unit and the other lead to 
the variable resistor terminal of the 
sending unit. The ohmmeter should 
read 8-12 ohms of resistance with the 
fuel sending unit float rod at the full end 
(up) of its travel and 60-86 ohms of 
resistance at the empty end (down). If 
the resistance is not within limits, 
replace the sending unit. 


REMOVAL AND INSTALLATION 


FUEL GAUGE 
BRONCO AND ECONOLINE 


Remove the instrument cluster as 
outlined in Group 33, Part 50. Then 
remove the trim cover, lens and mask 
from the front of the cluster by 
removing the retaining screws. 

Remove the fuel gauge retaining 
screws and remove the fuel gauge. 

To install, position the fuel gauge 
and install the retaining screws. Install 
the mask, the lens and trim cover to the 
front side of the cluster and install the 
retaining screws 
F-100 Through F-350 

Remove the instrument cluster as 
outlined in this Group. Then, remove 
the lens and mask from the cluster. 
Remove the 2 nuts attaching the gauge 
to the cluster, and remove gauge. To 
install, reverse the removal procedure. 


ALL OTHERS EXCEPT F-100 
THROUGH F-350 AND W-SERIES 


l. If necessary, disconnect the 
speedometer cable, remove the 


instrument cluster retaining screws 
and tilt the cluster toward the 
steering column. On a truck with air 
brakes, the line must be 
disconnected from the air pressure 
gauge. On a truck with а 
tachometer, the connections to the 
tachometer must be disconnected. 


2. Disconnect the fuel gauge wires 
from the fuel gauge housing. 


3. Remove the fuel gauge retaining 
screws and remove the fuel gauge 
assembly from the instrument 
cluster. 


4. Position the fuel gauge assembly to 
the instrument cluster and install 
and tighten the retaining screws. 


5. Connect the wires to the fuel gauge 


housing. 


6. If removed, install the instrument 


cluster assembly to the instrument 
panel and connect the speedometer 
cable. Connect the tachometer and 
the air pressure gauge, if so 
equipped. 


W-SERIES—ON INSTRUMENT PANEL 


Removal 


l. Remove the battery cover and 
disconnect the batteries. 

2. Remove the moulding from the top 
of the gauge panel secured by two 
screws. 

3. Open the gauge panel. Disconnect 
the two leads, two nuts and a bulb. 

4. Remove two nuts and brackets 
retaining the fuel gauge to the panel 
and remove the gauge. 


Installation 

1. Position the new fuel gauge to the 
panel and secure with two brackets 
and nuts. 

2. Install the bulb socket and bulb and 
connect the electrical leads. 

3. Close the panel. Position the top 
moulding and secure it with two 
retaining screws. 

4. Connect the batteries and install the 
cover. 

5. Check the operation of the gauge. 
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SENDING UNIT 


1. Remove the fuel from the fuel tank. 
2. Disconnect the fuel gauge sending 
unit wire from the sending unit. 

3. Loosen the hose clamp and 
disconnect the tank line at the 
sending unit. 

4. Remove any dirt that has 
accumulated around the sending 
unit so that it will not enter the tank. 

5. Turn the sending unit retaining ring 
counterclockwise and remove the 
unit, retaining ring, and mounting 
gasket. 

6. Clean the fuel gauge sending unit 
mounting surface at the fuel tank. 

7. Position the sending unit and а new 
mounting gasket on the fuel tank 
and secure it with the retaining ring. 

8. Connect the sending unit wire and 
the fuel tank line. 

. Fill the tank with the fuel removed. 

10. Check the fuel gauge operation and 
check for leaks. 
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ОШ PRESSURE INDICATOR-LIGHT 
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PART 33-30 Oil Pressure Indicator—Light 


DESCRIPTION AND OPERATION 


SYSTEM OPERATION 


A red indicator light glows when the 
oil pressure is below a safe value. The 
light should come on when the ignition 
switch is first turned to the R or run 
position. The indicator light should go 
out after the engine is started, indicating 
that the oil pressure has reached a safe 
value. 

The light is connected between the 
oil pressure switch unit (mounted on the 
engine) and the coil terminal of the 
ignition switch (Fig. 1). 


INDICA TOR 
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FIG. 1 


Oil Pressure 
Indicator—Light System 


TESTING 


SYSTEM TESTING 


To test the indicator light, turn on 
the ignition switch. Do not start the 
engine. The light should come on. Start 
the engine. The light should go out, 
indicating that the oil pressure has built 
up to a safe value. 


To test the oil pressure switch on the 
engine, turn the ignition switch on with 
the engine not running. The indicator 
light should come on. If the indicator 
light does not come on, short the 
terminal of the oil pressure switch unit 
to ground. If the light now comes on, the 
oil pressure switch is inoperative, or not 


properly sealed to the engine. Be sure to 
use electrically conductive sealer 
C3AZ-19554-B or Teflon tape (DOAZ- 
19554-C) on the mounting threads. If 
the light still does not come on, the bulb 
is burned out or the wires from the bulb 
to the ignition switch and oil pressure 
switch are worn or broken. 


——————————————— 


REMOVAL AND INSTALLATION 


SENDING UNIT SWITCH 


The oil pressure sending units are 
mounted in different ways and 
locations. Figs. 2 and 3 are typical 
examples. 

To remove the sending unit, 
disconnect the wire at the unit terminal 
and unscrew the unit from its mounting. 
Install the new sending unit, connect the 
wire to the unit terminal, and check the 
operation of the unit. Be sure to use 


Teflon tape (DOAZ-19554-C), or 
electrically conductive water resistant 
sealer C3AZ-19554-B on the threads of 
the unit. The pressure switch type unit 
used with the indicator light system is 
not interchangeable with the variable 
resistance type unit used with gauge 
system. Refer to the Ford Truck Master 
Parts Catalog for proper parts usage. 
Installation of the wrong sending unit 
will result in an inoperative oil pressure 
indicating system and a damaged 
sending unit or gauge. 


INDICATOR LIGHT 


To remove the indicator bulb, turn 
the bulb and socket assembly 1/4 turn 
counterclockwise and remove. To 
install, position the new bulb and socket 
assembly to the printed circuit and turn 
it clockwise 1/4 turn. 


33-30-02 OIL PRESSURE INDICATOR-LIGHT 33-30-02 


FITTING 98339 


SENDING UNIT 
90290 


К 2861-А 


К 2862-А 


FIG. 2 Oil Pressure Sending FIG. 3 Oil Pressure Sending 
Switch—8-Cylinder Typical Switch—6-cylinder Typical 
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PART 33-32 Oil Pressure Indicator Gauge 


COMPONENT INDEX 


DESCRIPTION AND OPERATION 
Electrical Gauge System 
Pressure Gauge System 

REMOVAL AND INSTALLATION 


TESTING 
Calibration Test 


DESCRIPTION AND OPERATION 


SYSTEM OPERATION 


ELECTRICAL GAUGE SYSTEM 


The oil pressure gauge indicating 
system consists of the instrument 
voltage regulator, an oil pressure 
indicating gauge and an oil pressure 
sending unit, all connected in series. The 
sending unit consists of a diaphragm, a 
contact and a variable resistor. The oil 
pressure causes the diaphragm to move 
the contact on the variable resistor thus 
controlling the flow of current through 
the gauge. 


When the oil pressure is low, the 
resistance of the sending unit is high, 
thus restricting the flow of current 
through the gauge which moves the 
pointer only a short distance. As the oil 
pressure increases, the resistance of the 
sending unit decreases causing а 
proportionately increased flow of 
current and movement of the pointer. 


PRESSURE GAUGE SYSTEM 


The direct oil pressure indicating 
system consists of a oil pressure gauge 
mounted in the instrument cluster and a 


COMPONENT INDEX 


Gauge Bench Test 


Sending Unit and Gauge 


32-01 
32-02 
32-01 


pressure tube connected at the pressure 
pick-up point on the engine. As the 
engine oil pressure increases, a Bourdon 
tube in the gauge deflects causing the 
pointer to move. 


TESTING 


ELECTRICAL GAUGE SYSTEM 


SENDING UNIT AND GAUGE 


Remove the oil pressure sender unit 
and temporarily attach a mechanical oil 
pressure gauge in its place. Operate the 
engine to determine the oil pressure. If 
the oil pressure indicated on the 
mechanical gauge is normal, the 
instrument panel gauge should also 
indicate within the normal band. 

If the gauge does not indicate, make 
sure that the sender unit is properly 
sealed to the engine. Apply electrically 
conductive sealer C3AZ-19554-B. If the 
gauge still does not indicate, proceed as 
follows. Follow the instructions printed 
on the case of the Rotunda Tester No. 
WRE 500-70. 


If a Tester is not available, use the 
following procedure. 

Disconnect the oil gauge lead from 
the terminal at the sender unit and 
connect the lead of a 12-volt test light or 
the positive lead of a volt meter (20 volt 
scale) to the gauge lead that was 
disconnected from the sender unit (Fig. 
1). Connect the other test lead to a 
suitable ground. With the ignition 
switch in the ON or ACC position, a 
flashing light or fluctuating voltage will 
indicate that the instrument voltage 
regulator is good and that the gauge 
circuit 15 not interrupted. 

If a pulsating voltage is shown but 
the gauge is not accurate, perform the 
calibration test. 

If the light stays on or the voltage 
reading is steady, replace the L V.R. 


If no voltage is indicated by the 
voltmeter or test light, check the L V.R. 
for proper ground and check for an open 
circuit in the I.V.R., the gauge windings, 
the printed circuit on Econoline and F- 
100-350, or the feed wire from the IV.R. 
to the gauge on all other models. 

Do not ground or spark either 
terminal of the instrument voltage 
regulator. This will damage the dash 
wiring harness or the instrument voltage 
regulator or both. 


CALIBRATION TEST 


When the instrument voltage 
regulator or one of the gauges (oil, 
temperature, fuel) is suspected of being 
out of calibration, having a fluctuating 
movement or a high or low reading, 
both the gauge and the instrument 


33-32-02 


voltage regulator must be tested 
simultaneously. This test is done in the 
vehicle. 

The required test equipment consists 
of a 10 ohm, 5 watt resistor to check the 
gauge calibration for correct high 
readings, and a 75 ohm, 1 watt resistor 
to check the calibration for low 
readings. 

Disconnect the lead from the gauge 
to be tested at the appropriate sender 
unit, connect the resistor between the 
gauge lead and gound (Fig. 1), and turn 
on the ignition switch. With the 10 ohm 
resistor, the gauge should show a high 
reading. With the 75 ohm resistor, the 
gauge should show a low reading. 

If the gauge does not perform as 
indicated, replace the instrument 
voltage regulator and retest to 
determine if the gauge is causing the 
trouble. If the gauge now reads 
correctly, the trouble has been 
eliminated. If the gauge is still out of 
calibration, it must be replaced. 


GAUGE BENCH TEST FOR OPEN 
WINDINGS 


To test a fuel, oil, or temperature 
gauge for open windings, remove the 
gauge from the vehicle as outlined in the 
appropriate car line Removal and 
Installation Section in this Part. 
Connect the gauge to an ohmmeter and 
read the resistance. An upward 
movement of the needle from 10 toward 
14 ohms is normal because the current 
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FIG. 1 Instrument Voltage Regulator and Gauge System Test 


increases the temperature of the gauge 
coil (windings). If the ohmmeter reads 
below 10 ohms or above 14 ohms, 
replace the gauge. 


REMOVAL AND INSTALLATION 


SENDING UNIT 


The oil pressure sending units are 
mounted in different ways and 
locations. Figs. 2 and 3 are typical 
examples. 

To remove the sending unit, 
disconnect the wire at the unit terminal 
and unscrew the unit from its mounting. 
Install the new sending unit, connect the 
wire to the unit terminal, and check the 
operation of the unit. Be sure to use 
electrically conductive water resistant 
sealer C3AZ-19554-B on the threads of 
the unit. The pressure switch type unit 
used with the indicator light system is 
not interchangeable with the variable 
resistance type unit used with gauge 
system. Refer to the Ford Truck Master 
Parts Catalog for proper parts usage. 
Installation of the wrong sending unit 
will result in an inoperative oil pressure 
indicating system and a damaged 
sending unit or gauge. 


SENDING UNIT 9D290 
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SENDING UNIT 
90290 


к БЫЛА K 2862-А 


FIG. 2 Oil Pressure Sending 


FIG. З Oil Pressure Sending 
Unit—6-Cylinder Typical 


Unit—8-Cylinder Typical 
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OIL PRESSURE GAUGE 


BRONCO, F-100 THROUGH F-350 
AND ECONOLINE 


Remove the instrument cluster as 
outlined in Group 33, Part 50. Then 
remove the trim cover, mask and lens 
from the front of the cluster by 
removing the retaining screws. Remove 
the oil pressure retaining screws and 
remove the gauge. To install, position 
the oil pressure gauge and install the 
retaining screws. Install the mask, lens 
and trim cover to the front side of the 
cluster and install the retaining screws. 
F-100 THROUGH F-350 

Remove the instrument cluster as 
outlined in Part 33-12. Then, remove the 
lens and mask from the cluster. Then, 
remove the 2 nuts attaching the gauge to 
the cluster, and remove gauge. To 
install, reverse the the removal 
procedure. 


ALL OTHERS EXCEPT W-SERIES, L- 
SERIES F-100 THROUGH F-350 AND 
CITY DELIVERY MODELS 


Remove the instrument cluster as 
outlined in Group 33, Part 51. 
Disconnect the leads from the oil 
pressure gauge. Remove the retaining 
screws and remove the gauge. To install, 
position the gauge to the cluster and 
install the retaining screws. Connect the 
leads to the gauge and install the cluster. 


W-SERIES AND L-SERIES LINE HAUL 


Removal 

1. Remove the battery cover and 
disconnect the batteries. 

2. Remove the moulding from the top 
of the gauge panel secured by two 
screws. 

3. Open the gauge panel. Disconnect 
the lead and bulb. 

4. Remove the gauge secured by two 
nuts and a bracket. 


Installation 


1; 


2. 


3. 


Position the gauge in the panel and 
secure it with a bracket and nuts. 
Install the bulb and connect the 
lead. 

Close the panel. Position the top 
moulding and secure it with two 
retaining screws. 

Connect the batteries and install the 
cover. 

Check the operation of the gauge. 
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PART 33-41 Temperature Indicator 


COMPONENT INDEX 


DESCRIPTION AND OPERATION 
Temperature Indicator System 


REMOVAL AND INSTALLATION 
Temperature Gauge 
Temperature Sending Unit 


COMPONENT INDEX 


TESTING 


Calibration Test 
Gauge Bench Test 


System Test 


DESCRIPTION AND OPERATION 


TEMPERATURE GAUGE SYSTEM 


ALL EXCEPT W-SERIES AND L- 
SERIES, LINE HAUL TRUCKS 


The temperature indicating system 
consists of a sending unit mounted in the 
cylinder head, and a temperature gauge 
mounted on the instrument panel. When 
the engine temperature is low, the 
resistance of the sending unit is high, 
thus restricting the flow of current 
through the gauge which moves the 
pointer only a short distance. As the 


temperature of the engine increases, the 
resistance of the sending unit decreases 
causing a proportionately increased flow 
of current and movement of the pointer. 


W-SERIES AND L-SERIES, LINE HAUL 
TRUCKS 

These trucks use а combination 
temperature sending unit and gauge 
assembly which operates on the 
capillary tube, direct action gauge 
principle rather than electrically. A 
temperature bulb (sending unit) filled 
with ether is threaded into the engine 


block. A capillary tube (cable) connects 
the temperature bulb in the engine to a 
curved (Bourdon) tube in the gauge at 
the instrument cluster. The Bourdon 
tube is connected to the gauge pointer. 
As engine temperature rises, the ether 
expands causing the curved Bourdon 
tube to straighten out and thus move the 
pointer to a higher reading. As the 
engine cools, the ether contracts causing 
the Bourdon tube to resume its curved 
position and thus move the pointer to a 
lower reading. 


TESTING 


GAUGE SYSTEM 


ALL EXCEPT W-SERIES AND L- 
SERIES, LINE HAUL TRUCKS 


Start the engine and allow it to run 
until a thermometer placed in the 
coolant at the radiator filler cap reads a 
minimum of 180 degrees F. The gauge in 
the instrument panel should indicate 
within the normal band. 

If the gauge does not indicate, use of 
the Gauge System Tester No. WRE 500- 
70. If a Tester is not available, use the 
following procedure. 

Disconnect the gauge lead from the 
terminal at the sender unit. Connect the 
lead of a 12 volt test light or the positive 
lead of a voltmeter (20 volt scale) to the 
gauge lead that was disconnected from 
the sender unit (Fig. 1). Connect the 
other test lead to a suitable ground. 
With the ignition switch in the ON or 
ACC position, a flashing light or 


fluctuating voltage will indicate that the 
instrument voltage regulator is good and 
that the gauge circuit is not interrupted. 

If a pulsating voltage is shown but 
the gauge is not accurate, perform the 
calibration test. 

If the light stays on or the voltage 
reading is steady, replace the I.V.R. 

If no voltage is indicated by the 
voltmeter or test light, check the I.V.R. 
for proper ground and check for an open 
circuit in the I.V.R., the gauge windings 
or the printed circuit. 

Do not ground or spark either 
terminal of the instrument voltage 
regulator. This will damage the dash 
wiring harness or the instrument voltage 
regulator or both. 


CALIBRATION TEST 


When the instrument voltage 
regulator or one of the gauges (oil, 
temperature, fuel) is suspected of being 


out of calibration, having a fluctuating 
movement or a high or low reading, 
both the gauge and the instrument 
voltage regulator must be tested 
simultaneously. This test is done on the 
vehicle. 

The required test equipment consists 
of a Rotunda Tester No. WRE 500-70 
or a 10 ohm resistor to check the gauge 
calibration for correct high readings, 
and a 73 ohm resistor to check the 
calibration for low readings. 

Disconnect the lead from the gauge 
at the sender unit, connect the resistor 
between the gauge lead and ground (Fig. 
1), and turn on the ignition switch. With 
the 10 ohm registor, the gauge should 
show a high reading. With the 73 ohm 
resistor, the gauge should show a low 
reading. 

If the gauge does not perform as 
indicated, replace the instrument 
voltage regulator and retest to 
determine if the gauge is causing the 
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TEMPERATURE INDICATOR 


33-41-02 


trouble. If the gauge now reads 
correctly, the trouble has been 
eliminated. If the gauge is still out of 
calibration, the gauge is damaged and 
must be replaced. 


GAUGE BENCH TEST FOR OPEN 
WINDINGS 


To test the gauge for open windings, 
remove the gauge from the vehicle. 
Connect the gauge to an ohmmeter and 
read the resistance. An upward 
movement of the needle from 10 toward 
14 ohms is normal because the current 
increases, the temperature of the gauge 
coil (windings). If the ohmmeter reads 
below 10 ohms or above 14 ohms, 
replace the gauge. 


W-SERIES AND L-SERIES, LINE HAUL 
TRUCKS 


Start the engine and allow it to run 
until it has reached normal operating 
temperature. Place a thermometer in the 
coolant at the radiator filler cap. The 
thermometer should read close to the 
temperature range of the coolant 
thermostat that is being used. The gauge 
in the instrument panel should indicate 
within the normal band. 

If the gauge does not indicate, the 
ether has escaped through a leak in the 
temperature bulb, in the capillary tube, 
or in the Bourdon tube at the gauge. 
Replace the bulb, tube and gauge as an 
assembly. 
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FIG. 1 Instrument Voltage Regulator and Temperature Gauge Test 


REMOVAL AND INSTALLATION 


TEMPERATURE SENDING UNIT 


ALL EXCEPT W-SERIES AND L- 
SERIES, LINE HAUL TRUCKS 


1. Disconnect the temperature sending 
unit wire at the sending unit. 

2. Prepare the new temperature 
sending unit for installation by 
applying a small amount of 
electrically conductive sealer C3AZ- 
19554-B to the threads. 

3. Remove the temperature sending 
unit from the cylinder head and 
immediately install the new 
temperature sending unit. 

4. Connect the wire to the temperature 
sending unit. 

5. Start the engine and check the 
sending unit operation. 


TEMPERATURE GAUGE 


ECONOLINE 


l. If necessary, disconnect the 
speedometer cable, remove the 
instrument cluster retaining screws 
and tilt the cluster toward the 
steering column. On a truck with air 
brakes, the line must be 
disconnected from the air pressure 
gauge. On a truck with a 
tachometer, the connections to the 
tachometer must be disconnected. 


2. Disconnect the temperature gauge 


wiring from the temperature gauge 
housing. 


3. Remove the temperature gauge 


retaining screws and remove the 


temperature gauge assembly from 
the instrument cluster. 

4. Position the temperature gauge 
assembly to the instrument cluster 
and install and tighten the retaining 
Screws. 

5. Connect the wires to the 
temperature gauge housing. 

6. If removed, install the instrument 
cluster to the instrument panel and 
connect the speedometer cable. 
Connect the tachometer and the air 
pressure gauge if so equipped. 


F-100 Through F-350 


Remove the instrument cluster as 
outlined in this Group. Then, remove 
the lens and mask from the cluster. 
Then, remove the 2 nuts attaching the 
gauge to the cluster, and remove gauge. 
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To install, reverse the removal 
procedure. 


W-SERIES 


Removal 

l. Remove the battery cover and 
disconnect the batteries. 

2. Remove the moulding from the top 
of the gauge panel secured by two 
Screws. 

3. Open the gauge panel. Disconnect 
the tube assembly and a bulb. 

4. Remove two nuts and brackets 
retaining the temperature gauge to 
the panel and remove the gauge. 

Installation 

1. Position the new temperature gauge 
to the panel and secure with two 
brackets and nuts. 

2. Install the bulb socket and bulb and 
connect the tube assembly. 

3. Close the panel. Position the top 
moulding and secure it with two 
retaining screws. 

4. Connect the batteries and install the 
cover. 

5. Check the operation of the gauge. 


BRONCO 


Disconnect the battery ground cable 
and pull the instrument cluster away 
from the panel far enough to gain access 
to the cluster back. Disconnect the wires 
from the gauge. Then, remove the 
instrument cluster plate, lens and mask. 
Remove the gauge retaining screws, and 
remove the gauge. 


To install, fit the replacement gauge 
in position in the cluster and install the 
retaining screws. Install the instrument 
cluster plate, lens and mask. Connect 
the wires to the gauge terminals. Install 
the cluster and connect the battery 
ground cable. Test the gauge for proper 
operation. 


TEMPERATURE SENDING UNIT 
AND GAUGE COMBINATION 


W-SERIES AND L-SERIES, LINE HAUL 
TRUCKS 


Removal 

1. Disconnect the battery. 

2. Drain the cooling system. 

3. Tilt the cab. 

4. Disconnect the temperature cable 
and bulb from the engine. 

5. Remove the bolt and clip retaining 
the temperature cable through the 
grille opening. 

6. Remove the bolt and clip retaining 
the cable to the block and feed the 
cable back to the floor pan. 

7. Lower the cab. 

8. Remove the grommet and retainer 
from the floor pan by removing two 
screws and pull the cable and bulb 
through the floor pan and into the 
cab. 

9. Remove the moulding at the top of 
the gauge panel by removing two 
screws. 


10. Open the gauge panel and 
disconnect the light. Remove two 
nuts retaining the gauge and bracket 
to the panel. Remove the gauge, 
cable and bulb assembly by feeding 
the bulb and cable up through the 
instrument panel and out through 
the gauge panel. 

Installation 
1. Route the cable and bulb through 
the gauge panel, instrument panel 
and down the side of the steering 
column. Position the gauge and 
bracket to the panel and install the 
two retaining screws. 

Close the gauge panel. Position the 

top moulding and secure with two 

retaining screws. 

Route the cable and bulb through 

the floor pan and to the engine. 

Raise the cab. 

Install the bolt and clip retaining the 

cable in front of the cab through the 

grille opening. Install the clip 
retaining the cable near the engine. 

Apply sealer to the new assembly 

and install it into the block. 

Lower the cab. 

Install the grommet and retainer in 

the floor pan and secure it with two 

Screws. 

9. Fill the cooling system. 

10. Connect the battery and install the 
battery cover. 

11. Start the engine and check the new 
gauge operation. 
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PART 33-51 Instrument Cluster and 
Printed Circuit 


REMOVAL AND INSTALLATION 
Instrument Cluster 


COMPONENT INDEX 


Printed Circuit 


REMOVAL AND INSTALLATION 


CLUSTER ASSEMBLY 


BRONCO 


Removal 

1. Disconnect the battery ground cable 
and disconnect the speedometer 
cable from the speedometer head. 

2. Remove the screws retaining the 
instrument cluster assembly to the 
instrument panel. 

3. Remove the cluster from behind the 
instrument panel. Disconnect the 
speedometer cable at the 
speedometer head. 

4. Disconnect the feed wires to the 
instruments and the instrument 
voltage regulator and remove the 
light sockets from the cluster back, 
noting the positions of each. 
Remove the two clips that retain the 
wiring harness to the cluster back (1 
screw each) and pull the harness 
away from the cluster. Remove the 
instrument cluster assembly (Fig. 1). 


Installation 

1. Mount the wiring harness to the 
lower edge of the cluster back by 
installing the two retaining clips (1 
screw each). 

2. Connect the instrument voltage 
regulator and the instrument wires 
to the cluster assembly and install 
the light sockets. Be sure that the 
black-yellow stripe wire is routed 
correctly through the ammeter loop 
of the charge indicator to prevent 
reversed gauge indications. 

3. Connect the speedometer cable and 
tighten the nut. 

4. Carefully move the instrument 
cluster into position from behind the 
instrument panel, guiding all wiring 
and cables into position to prevent 
damage. Be careful not to kink the 
speedometer cable. 


5. Install the screws retaining the 
instrument cluster to the instrument 
panel. 

6. Connect the battery ground cable 
and check the operation of all 
gauges, lights and signals. 


ECONOLINE 


Disconnect the battery ground 
cable. From the front of the cluster, 
remove the screws that retain the cluster 
to the instrument panel, and position the 


CLUSTER ASSEMBLY 10849 


FIG. 1 Instrument Cluster—Bronco 


COMPONENT INDEX 


REMOVAL AND INSTALLATION - Cont. 


cluster part way out of the panel for 
access to the back of the cluster. At the 
back of the cluster, disconnect the 
speedometer cable from the head and 
disconnect the multiple (feed) plug from 
the printed circuit. Disconnect the wire 
from the flasher unit at the upper left 
hand corner of the cluster and remove 
the cluster assembly from the vehicle 
(Fig. 2). 

To install, hold the cluster near its 
opening in the instrument panel and 


SCREW 52803-S 


K 2858-A 


33-51-02 INSTRUMENT CLUSTER АМО PRINTED СІКСОТ 


CLUSTER ASSEMBLY 10849 


K 2859-A 


FIG. 2 Instrument Cluster—Econoline 
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FIG. 3 Instrument Cluster-Back View—Econoline 


PRINTED CIRCUIT PRINTED CIRCUIT 


33-51-02 


connect: the wire to the flasher unit at 
the upper left hand corner of the cluster; 
the multiple feed plug to the printed 
circuit; and the speedometer cable to the 
head. Position the cluster to the 
instrument panel and install the 
retaining screws. 

F-100 THROUGH F-350 


Removal 
l. Disconnect the battery ground 
cable. 


2. Pull the radio knobs off the radio 
shafts (if so equipped). 

3. Remove the fuel gauge switch knob 
(f so equipped), heater control 
knobs and wiper-washer knob. Use a 
hook tool to release each knob lock 
tab. 

4. Remove the knob and shaft from the 
lights switch. 

5. Remove one nut and washer from 
each radio control shaft, and remove 
the radio bezel. 

6. Remove the cluster bezel (Fig. 4). 
The attaching screws are located as 
follows: 4 screws along top of bezel; 
one screw between the lights and 
wiper-washer switch; and 2 screws 
below the radio. Then, disconnect 
the A/C duct (if so equipped), and 
illumination light from the bezel. 
The illumination light is located 
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FIG. 4 Instrument Cluster—F-100-F-350 


between the lights and wiper-washer 
switches. 

7. Remove four cluster attaching 
Screws, disconnect the speedometer 
cable and wire connector from the 
printed circuit, and remove the 
cluster (Figs. 5 and 6). 

Installation 

1. Position cluster to opening and 
connect the multiple connector and 
the speedometer cable. Connect the 
A/C illumination light (if so 
equipped) and install the four cluster 
retaining screws. 

2. Install the cluster bezel. 

3. Install the radio bezel (if so 
equipped). 

4. Install the light switch knob and 
shaft. 

5. Install the heater control knobs and 
the wiper-washer control knobs. 


6. Install the radio knobs, (if so 
equipped). 
7. Connect the battery cable. 


ALL EXCEPT BRONCO, ECONOLINE 
AND F-100 THROUGH F-350 


Removal 
l. Disconnect the battery ground 
cable. 


2. Disconnect the speedometer cable at 
the speedometer head. 

3. Remove the screws retaining the 
instrument cluster assembly to the 
instrument panel and lift the cluster 
out at the front of the panel. 

4. Disconnect the instrument wires, 
remove the light sockets and remove 
the cluster assembly. On a truck 
with air brakes, the line must be 
disconnected from the air pressure 


gauge. On a truck with a 
tachometer, the connections to the 
tachometer must be disconnected. 

Installation 
1. Position the instrument cluster 
assembly to the instrument panel, 
connect the instrument wires, and 
install the light sockets. Connect the 
tachometer and the air pressure line 
if so equipped. 

Make certain that all wiring is 

moved away from the instrument 

panel opening. Install the 
instrument cluster assembly to the 
instrument panel with the retaining 

Screws. 

3. Connect the speedometer cable and 
the battery ground cable. Be careful 
not to kink the speedometer cable. 

4. Check the operation of all gauges, 
lights and signals. 

In some vehicles, removal may be 
made easier by first disconnecting the 
speedometer cable, removing the 
instrument cluster retaining screws, and 
tilting the cluster toward the steering 
column. 


N 


INSTRUMENT VOLTAGE 
REGULATOR AND PRINTED 
CIRCUIT 


Remove the instrument cluster from 
the instrument panel as described in this 
Section. Disconnect (snap off) the 
printed circuit connector buttons from 
the voltage regulator. Remove the 
voltage regulator. Remove the voltage 
regulator from the cluster (1 retaining 
screw). 

After removing the voltage 
regulator, remove the four gauge 
retaining nuts and the seven light bulbs, 
all of which hold the printed circuit to 
the back of the cluster. Remove the 
printed circuit from the cluster. 

When installing the printed circuit, 
carefully position it to the back of the 
cluster and engage it to the plastic 
locating dowel 


33-51-04 INSTRUMENT CLUSTER AND PRINTED CIRCUT 33-51-04 


ETE % 
AZA 
A WAI ка Л 


FRONT VIEW FRONT VIEW 
PRINTED — CLUSTER ой ALT 25 ой 
CIRCUIT 4LLUMINATION LIGHT (AMMETER) SPEEDOMETER GAUGE 
ALT exe YN SS 


LIGHT SY 


; RIGHT TURN 
| : SIGNAL 
Шы ^ == 
(9% ; BRAKES 
^| No RA 
EN 
= LEFT TUPN 
TEMP INSTPUMENT SIGNAI 
PLUG RADIO FUEL GAUGE VOLTAGE 
RECEPTACLE CHOKE GAUGE REGULATOR 
REAR VIEW REAR VIEW 


INDICATOR AND 


9%9% O 9 9 Os LLowns rion 


BULBS 


RADIO 
CHOKE 


INSTRUMENT PRINTED 
VOLTAGE CIRCUIT 
REGULATOR 


— r = 

Ws E cm = 
meet | | Oy VR 2 
— = V. alis 


AMMETER 


TEMP OIL PRESSURE 
GAUGE GAUGE 


FUEL 
GAUGE 


LENS — 


Do AL) ATA зада. PTET 


CLUSTER WITH LIGHTS 
AND GAUGES CLUSTER WITH GAUGES 


K3018-A 


FIG. 5 Instrument Cluster Disassembled—F-100-F-350 


33-51-05 INSTRUMENT CLUSTER AND PRINTED CIRCUT 33-51-05 


54 GAUGE 
( te ——À 
—. 
N 


I 
! WINDSHIELD 

WIPER 

WITCH WIPER-WASHER 
ILLUMINATION BULB 


Ae ` % © Р 
ЖАЯ жалы 
= (СС СУУ NON = сткрометЕ» 
c Sr 


K3017-A 


FIG. 6 Instrument Cluster Rear View—F-100-F-350 
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PART 33-71 Ignition Switch 


REMOVAL AND INSTALLATION 


COMPONENT INDEX 


TESTING 


IGNITION SWITCH 


To test the continuity of the ignition 
switch, remove the switch from the 
vehicle. Insert the ignition key in the 


IGNI TION KEY POSITIONS 


ACCESSOR Y ON (IGNITION) 


OFORO 


(G) GROUND (SWITCH BODY) 


SWITCH POSI TION 


CONTINUITY SHOULD EXIST ONLY BETWEEN 


switch. Do not use anything but the key 
to actuate the switch to the various 
positions because of possible damage to 
the switch. Using a self-powered test 
light or ohmmeter, check the continuity 


START AND 
PROVE OUT 


(A) ACCESSORY 
TERMINAL 


IGNITION SWITCH A 
WITH BEZEL. 


SWITCH 
POSITION 


SSEMBLY 
CYLINDER AND KE Y — Ó" 


CONTINUITY SHOULD EXIST ONLY BETWEEN 
NO CONTINUITY BETWEEN ANY TWO TERMINALS — 


through the switch as illustrated in Fig. 
1. If the switch does not meet all of the 
continuity tests, the switch should be 
replaced. 


IGNITION KEY POSITIONS 
START AND 


IGNITION PROVE OUT 


ACCESSOR Y (A) 


IGNITION (1) 


GROUND (G) 
SWITCH BODY) 


ACCESSORY A&B OFF 
OF F NO CONTINUITY BETWEEN ANY TWO TERMINALS ACCESSORY ВАА 

ON B AND |, B AND A, | AND A ON ВЕІ B&A, 
START B AND S, B AND I, I AND 5, P AND G, P AND P START S&B,S&I, 
PROVE OUT P AND G, B AND |, P AND P PROVE OUT P&G 

(FOR F-100 TO F-750 TRUCKS; F-6000 AND F-7000 
TRUCKS; B-500 TO B-750 BUSES) 
FIG. 1 Ignition Switch Continuity Test 


(FOR OTHER MODELS) 
K2379.B 


33-71-02 


IGNITION SWITCH 


REMOVAL AND INSTALLATION 


IGNITION SWITCH 


BRONCO, P-350-500 


Removal 


1; 


2. 


Disconnect the battery ground cable 
from the battery. 

Turn the ignition key to the 
accessory position. Slightly depress 
the release pin in the face of the lock 
cylinder (Fig. 2), turn the key 
counterclockwise, and pull the key 
and lock cylinder out of the switch 
assembly. If only the lock cylinder is 
to be replaced, proceed to step 4 
under Installation. 

From under the instrument panel 
press in on the rear of the switch 1/ 
8 turn counterclockwise (as viewed 
from the terminal end). Remove the 
bezel and switch. On Bronco and P- 
Series trucks also remove the 
retainer and spring. 

Remove the nut from the back of the 
ignition switch. Remove the 
accessory and gauge feed wires from 
the accessory terminal of the switch. 
Pull off the insulated plug from the 
rear of the switch. 


Installation 


1. 


If a new ignition switch as well as the 
lock cylinder is to be installed, insert 
a screwdriver into the lock opening 
of the ignition switch and turn the 
slot in the switch to a full 
counterclockwise position. 
Connect the insulated plug with 
wires to the back of the ignition 
switch. Position the accessory and 
gauge wires onto the ignition switch 
stud and install the retaining nut. 
Place the bezel and switch in the 
switch opening, press the switch 
toward the instrument panel, and 
rotate it 1/8 turn to lock it in 
position. 

Position the spring and retainer on 


the switch with open face of the retainer 
away from the switch. Place the switch 
to the switch opening. Press the switch 
toward the instrument panel and install 
the bezel. 


FIG. 2 


RELEASE- PIN HOLE K1176-B 


Ignition Switch Removal 


If a new lock cylinder is to be 
installed, insert the key in the 
cylinder and turn the key to the 
accessory position. Place the lock 
and key in the ignition switch, 
depress and release pin slight (Fig. 
21 апа Сота the ey 
counterclockwise. Push the new 
lock cylinder into the switch. Turn 
the key to check the lock cylinder 
operation. 

Connect the battery cable and check 
the ignition switch operation. 


ECONOLINE, F-100-350 SERIES AND 
BUSES 


Removal 


L. 


2: 


Disconnect the battery ground 
cable. 

Insert the ignition key in the switch. 
Turn the key to the accessory 
position and insert a wire pin in the 
hole on the ignition switch. Slightly 
depress the pin while turning the key 
counterclockwise past the accessory 
position; this will release the lock 
cylinder from the switch assembly. 
Pull the lock cylinder from the 
switch with the key. If only the lock 


FIG. 3 
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Ignition Switch Connector 
Кетоуа! 


cylinder is to be replaced proceed to 
step 3 of the installation procedure. 
Remove the bezel nut retaining the 
switch to the instrument panel and 
lower the switch. 

Depress the tabs securing the 
multiple connector to the rear of the 
ignition switch with a modified tool 
18918-A (Fig. 3). The modification 
of the tool consists of grinding the 
inside of the tool jaws to allow 
clearance around the rear of the 
switch. Pull the multiple connector 
from the switch and remove the 
switch. 


Installation 


1; 


Depress the tabs on the multiple 
connector and plug the connector 
Into the switch assembly, being sure 
that the tabs lock in place. 
Position the switch to the 
Instrument panel and install the 
bezel nut. 

Insert the key in the lock cylinder 
and turn the key to the accessory 
position. Place the cylinder and key 
in the switch. Push the cylinder into 
the switch until it is fully seated, 
then turn the key to the lock 
position. Turn the key to check the 
operation of the lock cylinder. 
Connect the battery ground cable to 
the battery and check the operation 
of the switch assembly. 
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РАВТ 34-02 
Instrument Panel-to-Dash Wiring 
Harnes: 
PART 34-11 
Left Side Dash Panel-to-Headlight 
Junction Wiring Harness 
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Main Wiring Harnesses and 
Circuit Protection 
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Page Page 
PART 34-12 
Right Side Dash Panel-to- 
.34-02-01 Headlight Junction Wiring 
Harness 34-12-01 
PART 34-31 
.34-11-01 Fuses and Circuit Breaker: 34-31-01 


PART 34-02 Instrument Panel-To-Dash Wiring 
Harness 


COMPONENT INDEX 
Applies to Models as Indicated 


REMOVAL AND INSTALLATION 
Numbers in the vertical column show page location. 


ronco 


ea 


MODEL APPLICATION 
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00-750 
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02-05 | 02-06 


REMOVAL AND INSTALLATION 


BRONCO 


Starting at the left headlight, the 
14401 harness runs back along the left 
fender apron and through a grommet at 
the left side of the dash panel into the 
passenger compartment. From the left 
grommet, the harness runs along the 
lower edge of the instrument panel to a 
similar grommet on the right side of the 
dash. Through the right grommet, the 
harness returns to the engine 
compartment, runs along the right 
fender apron and terminates at the right 
headlight and the 14305 harness 
connector. Thus the 14401 wiring 
harness combines three main wiring 
harnesses in one (instrument panel-to- 
dash, left side dash-to-headlight 
junction, and right side  dash-to- 
headlight junction). 


Removal 
1. Disconnect the battery ground 
cable. 


Starting at the left side forward end 
of the engine compartment, 
disconnect the harness connectors to 
the left headlight, parking light, and 
side marker light. Disconnect the 
harness wire at the horn. 

Working from front to rear, remove 
the harness from the retaining straps 
along the left fender apron. 
Disconnect the two harness multiple 
connectors and one bullet connector 
at the rear of the left wheel housing. 
Disengage the harness grommet 
from the hole in the left side of the 
dash; and pull the harness through 
the grommet hole into the passenger 
compartment. 

Disconnect the harness multiple 
plugs at the dimmer switch and at 
the steering column connector. 
Disconnect the harness push-on 
connectors at the stop light switch 
and the harness connectors to the 
radio, heater and map light wires. 


7. The harness branch loom that goes 
through the grommet at the center 
of the dash panel has to be 
disconnected from the engine side of 
the dash. Disconnect the multiple 
plug and (with 8-cylinder engine) 
the bullet connector. Disengage the 
grommet from the dash and push 
these wires and connectors through 
the grommet hole into the passenger 
compartment. 

8. From inside the glove box, remove 
the two screws that attach the fuse 
panel cover and the fuse panel itself 
to the left end of the glove box. 

9. Disengage the harness from the two 
clips at the instrument cluster 
assembly and from the four clips 
along the lower edge of the 
instrument panel. 

10. Starting at the right side forward 
end of the engine compartment, 
disconnect the harness connectors to 
the right headlight, parking light 
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INSTRUMENT PANEL-TO-DASH WIRING HARNESS 


34-02-02 


————— —-—_———— 


апа side marker light. 

11. Disconnect the three harness wires 
at the starter relay assembly, and 
disengage the three wire loom from 
the retaining strap. Note the wire 
color codes and relay terminals for 
proper installation. 

12. Disconnect the harness multiple 
connector to the regulator. 

13. Working from front to rear, remove 
the harness from the retaining straps 
along the right fender apron. 

14. Disengage the harness grommet 
from the hole at the right side of the 
dash, and pull the harness through 
the grommet hole into the passenger 
compartment. 

15. The harness can now be removed 
from the vehicle. 

Installation 
1. From inside the vehicle, push the 
left section of the harness through 
the grommet hole at the left side of 
the dash panel as far as the 
grommet, and then engage the 
grommet to the dash. The left 
section of the harness is the section 
where a loom with two multiple 
connectors and one bullet connector 
comes out of the harness just 
forward of the grommet. 

Engage the harness to the two clips 

at the instrument cluster assembly 

and the four clips along the lower 
edge of the instrument panel. 

3. Push the right section of the harness 
through the grommet hole at the 
right side of the dash panel as far as 
the grommet, and then engage the 
grommet to the dash. 

4. Push the center loom (with 
connectors) through the grommet 
hole at the center of the dash as far 
as the grommet, and then engage the 
grommet to the dash. 

5. Position the fuse panel to the outer 
left side of the glove box, and the 
panel cover to the inner side. Then 
secure both panel and cover to the 
glove box with two retaining screws. 

6. Make the harness connections to the 
dimmer switch, stop light switch, 
radio, heater and map light. 

7. Working in the engine 
compartment, route the left and 
right sections of the harness along 
the left and right fender aprons 
respectively, and secure them in 
place with the retaining straps. 
Connect all the harness connectors 
to the same points from which they 
were disconnected during the 
removal procedure. Connect the 
multiple connector and bullet 
connector from the loom at the 
center grommet. 


t3 


ECONOLINE 


Removal 


1. Disconnect the battery ground 
cable. 

2. Working up from underneath the 
left corner of the instrument panel, 
disconnect the five connectors 
joining the instrument panel wiring 
harness to the dash-to-headlight 
junction wiring harness and to the 
rear wiring harness. Disengage the 
wiring harness locator from the tab 
at the side panel adjacent to the 
connectors. 

3. Disconnect the dimmer switch 
connector. Remove the two dimmer 
switch wire locators from the dash 
panel. 

4. At the brake pedal support, 
disconnect the stop light switch 
connector, the hazard flasher unit 
connnector, and the ground wire. 
Disengage the harness locator from 
the support. 

5. Remove the screws retaining the 
instrument cluster assembly to the 
instrument panel. Pull the cluster 
rearward and allow it to rest against 
the steering column. Disconnect the 
cluster wiring loom multiple 
connector. 

6. Disconnect the six-wire multiple 
connector to the steering column 
wiring. If the vehicle has a manual 
transmission, disconnect the back- 
up light switch connector under the 
steering column support, and pull 
the wires through the clip on the 
lower edge of the instrument panel. 

7. Open the two clips at the upper edge 
of the instrument cluster opening in 
the panel by turning out the screws 
normally concealed by the top rim of 
the cluster. Disengage the harness 
from the clips. If the vehicle has an 
automatic transmission, disconnect 
the back-up light connectors above 
the upper right corner of the cluster 
opening. 

8. Remove the ignition switch (Part 
33-71). If the harness is to be 
replaced, remove the multiple 
connector from the switch. 

9. Remove the brake warning light 
socket from the panel. Disconnect 
the connector at the horn relay. 
Disconnect the multiple connectors 
at the headlight switch and the 
windshield wiper switch. 

10. Disconnect the connectors at the 
cigar lighter and its light. 
Disconnect the heater wiring 
multiple connector. 

11. Remove the fuse panel from the 


engine housing side panel. Remove 
the glove compartment for access, 
and remove the harness locators 
from the side panel and the right 
side of the dash panel. 

12. If the vehicle is equipped with an 
automatic transmission and/or 
auxiliary heater, remove the five 
straps holding the harness to the 
back-up light and/or heater 
thermostat wires. 

13. Disconnect the three multiple 
connectors from the wiring 
harnesses to the engine and right 
headlight at the upper right corner 
of the dash panel. Disconnect the 
heater terminal connector at the end 
of the harness, and remove the 
instrument panel-to-dash wiring 
harness from the vehicle. 


Installation 


l. If a new harness is to be installed, 
transfer the fuses to the new fuse 
panel and transfer the brake warning 
light bulb to the new socket. 

2. Set the wiring harness in place, 
along the right side of the dash panel 
through the glove compartment 
opening. Attach the three harness 
locators to the dash panel ahead of 
the glove compartment. Install the 
three straps holding the harness 
together with the back-up light wires 
and/or auxiliary heater wires, if so 
equipped. 

3. Connect the three multiple 
connectors at the right of the 
harness. Connect the right end of the 
harness to the heater terminals. 
Install the glove compartment. 

4. Install the fuse panel to the engine 
housing side panel. Install the 
harness locator to the side panel and 
install the two remaining straps 
holding the back-up light and/or 
heater wires to the harness, if so 
equipped. 

5. If the vehicle has an automatic 

transmission, connect the two 

connectors to the back-up light 
switch wires which are strapped to 
the right portion of the harness. 

Connect the connector to the heater 

switch wiring. 

Engage the harness to the two clips 

at the top of the instrument cluster 

opening in the instrument panel. 

Connect the connectors to the cigar 

lighter and its light, if so equipped. 

Connect the multiple connector to 

the ignition switch, if disconnected, 

and install the switch. Connect the 
multiple connectors to the 
windshield wiper switch and the 
headlight switch. Install the brake 


e 
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Indicator light socket and connect 
the connector to the horn relay. 
Connect the courtesy light апа 
accessory feed plugs which emerge 
from the harness at the same point 
as the wiper wires. 

8. Connect the multiple connector to 
the steering column wiring. If the 
vehicle has a manual transmission, 
engage the back-up light wires in the 
clip at the bottom of the panel and 
connect the connector to the back- 
up light switch. 

9. Connect the ground wire and the 
stop light switch and hazard flasher 
connections at the brake pedal 
support. 

10. Connect the multiple connector to 
the instrument cluster wiring loom. 
Move the instrument cluster into 
position and secure it with the 
cluster retaining screws. Do not kink 
the speedometer cable. 

. Route the dimmer switch wires 
down the dash panel, install the two 
locators and connect the connector 
to the dimmer switch. Fit the floor 
mat over the switch. 

12. Press the harness locator into 
position in the tab in the side panel 
adjacent to the upper left corner of 
the instrument panel. Connect the 
five wiring connectors at the end of 
the harness. Observe the color 
coding to insure correct installation. 

13. Connect the battery ground cable 
and check the operation of the 
instrument panel gauges, lights and 
controls. 


— 
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F-100-350 TRUCKS 


The 14401 wiring harness starts at 
the front of the left fender apron where 
it plugs into another harness that goes to 
the left headlight. From this point, it 
runs back through a grommet in the left 
side of the dash panel into the passenger 
compartment. From the left grommet, 
the harness continues across the 
instrument panel to a similar grommet 
at the right of center of the dash panel 
where it returns to the engine 
compartment and terminates in several 
connections on the right fender apron. 
Removal 
1. Disconnect the battery ground 

cable. : 

2. Starting at the front of the left fender 
apron disconnect the harness plug 
from the left headlight wiring 
harness. 

3. Disconnect the harness plug from 
the windshield washer motor and 
remove the loom from the motor 
and reservoir assembly (clip and 
screw). 

4. Disconnect the harness multiple 


wa 


INSTRUMENT PANEL-TO-DASH WIRING HARNESS 


plug from the 14405 harness at the 
engine side of the dash panel. 
Disengage the harness grommet 
from the hole at the left side of the 
dash, and push the grommet 
through the hole so that the left 
section of the harness can later be 
pulled into the passenger 
compartment. 

Starting at the front of the right 
fender apron, disconnect the three 
harness multiple plugs from their 
connectors (to the relay assembly, to 
the right headlight wiring harness, 
and to the engine and regulator 
wiring harness). 

Disconnect the harness wires from 
the starting motor relay. Note the 
color code and terminals for correct 
installation. 

Pull the harness locator from the 
hole in the right fender apron, and 
disengage the harness from the 
straps and clips. Disconnect the 
harness from the engine harness at 
the rear of the engine. Disengage the 
harness grommet from the hole in 
the right center side of the dash 
panel and push the grommet 
through the hole so that the right 
section of the harness can later be 
pulled into the passenger 
compartment. 

Remove the instrument cluster (Part 
33-51) and the glove compartment 
liner. 


. Disconnect the harness wiring from 


the right door jam (courtesy light) 
switch and pull the wire up through 
the hole in the right cowl panel. 


. Pull the right section of the harness 


(that was disconnected at the right 
fender apron in steps 6 through 8) 
through the grommet hole at the 
right center side of the dash. 


. Remove the wiring harness from the 


hook-shaped clip under the right 
side of the instrument panel pad (not 
used on cowl-chassis models). Open 
the harness retainer along center of 
the dash panel, and remove the 
harness from the retainer (Fig. 1). 


. Disconnect the harness connectors 


at the hazard flasher and, the stop 
light switch connector. 


. Disconnect the dimmer switch 


connector. 


. Remove the screws retaining the 


fuse panel to the dash panel. 


. Disconnect the harness connectors 


to the steering column wiring, 
ignition switch, headlight switch, 
windshield wiper switch and cigar 
lighter and ash tray light, if 
installed. Remove the wiper switch 
illumination bulb from the rear side 
of the instrument panel (Fig. 2). 

Remove the screw retaining the 
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grounded black wire terminal to the 
body structure. Disengage the 
harness from the retaining clips. 
(Fig. 2) 

17. Disconnect the harness from the 
turn signal flasher, fuel sender 
wire(s), dome lightwire and the 
heater control assembly. 

18. Disconnect the harness wiring from 
the left door jam (courtesy light) 
switch, and pull the wire up through 
the hole in the left cowl panel. 

19. Pull the left section of the harness 
from the engine compartment 
through the grommet hole at the left 
side of the dash into the passenger 
compartment. Remove the harness 
from the vehicle. 

Installation 

1. If installing a new wiring harness, 
transfer fuses, clips and wiper switch 
illumination bulb components to the 
new assembly as required. 

2. Position the harness under the 
instrument panel. Push the right 
section of the harness (the end with 
three multiple connectors and three 
push-on connectors) through the 
grommet hole (at the right center 
side of the dash panel) into the 
engine compartment as far as the 
grommet. Engage the grommet in 
the hole. 

3. Route the other right branch of the 
harness through the opening in the 
right cowl panel and connect it to 
the right door jam (courtesy light) 
switch. 

4. Install the wiring harness in the 
retainers at the right side of the 
instrument panel. On all except 
cowl-chassis models, engage the 
wiring assembly in the hook-shaped 
clip at the extreme right of the panel. 
On cowl-chassis models, attach the 
harness clips to the upper lip of the 
instrument panel with two bolts and 
nuts and torque to 25-35 in-lbs. 
Install the glove compartment liner. 
6. Continuing from right to left, install 
the remainder of the wiring harness 
clips. On all except cowl-chassis 
models, engage the wiring harness in 
the clips on the steering column 
support. 

Push the left section of the harness 

(with connectors) through the hole 

at the left side of the dash panel and 

into the engine compartment as far 
as the grommet. Engage the 
grommet in the hole. 

8. Connect the harness connectors to 
the steering column wiring, ignition 
switch, headlight switch, windshield 
wiper switch, cigar lighter and ash 
tray light as applicable. Install the 
wiper switch illumination light to 
the instrument panel. Install the 


e 


= 


ТО CLUSTER НАРМЕ55 
= RETAINER 


FUEL TANK HAZARD 
WIRING FLASHER 


FUSE PANEL—- 


TRAY LIGHT 


QN ЕЕЕ < === SSS TOHEATER 
\ AP ] е ХЫ ХА ов 
> / А j . NM НЕАТЕР-А/С 


COURTESY 
LIGHT SWITCH 


4 


TO IGNITION TO CIGAR 
SWITCH LIGHTER 


TO TURN 


SIGNAL FLASHER TOHEATER 


BLOWER RESISTOR 


TO STOP 
NES LIGHT SWITCH TO GLOVE 
TO STEERING COMPARTMENT 
OS G Re 
О MARKE G LIGHT = 
TO MARKER COLUMN SSS ee ÀÁÀ 


LIGHTS 


TO WIPER TO HEADLIGHT 


WITC SWITC SUITE 
WITCH wed SWITCH 


SU / " 
INSTALLATION OF GLOVE COMPARTMENT ls t 
SWITCH AND CIGAR LIGHTER WIRING 


14401 WIRE 
ASSEMBLY 


RETAINER 
ASSEMBLY 


144282 


14401 МІРЕ 
ASSEMPLY 


Р: X- 
14401 WIRE 


ASSEMBLY 


384386-5 14401 WIRE 


ASSEMBLY 


INSTALLATION OF RETAINER ASSY. 
TO DASH-TYPICAL FOUR PLACES 


INSTALLATION OF CLIP ASSY. TO DASH INSTALLATION OF CLIP INSTALLATION OF COURTESY LAMP SWITCH 


K3037-A 


FIG. 1 F-100 through F-350 Truck 14401 Harness Routing. 
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FIG. 2 F-100 Through F-350 Instrument Panel Wiring 


. Connect the harness connector to 


. Route the left branch of the wiring 


. Install the instrument cluster (Part 


.Now working in the engine 


. Connect the two harness looms 


black grounded wire terminal to the coming out of the grommets at the 
instrument panel structure with the left center area of the dash (multiple 
screw plug and bullet connectors). 
Connect the harness to the turn 19. Engage the locators of the harness 
signal flasher, fuel sender wire(s), right section in the holes in the right 
dome light wire and the heater fender apron. 

control assembly. 20. Connect the three harness wires to 
Install the fuse panel to the dash the starting motor relay terminals. 
panel with two retaining screws. Follow the color code and terminal 
connections as noted during the 


the dimmer switch removal procedure. 


. Connect the harness connectors to 21. At the center of the right fender 


the hazard flasher and, the stop light 
switch connector. 


apron, connect the three harness 
multiple plugs to their respective 
connectors (from the relay assembly, 
from the right headlight wiring 
harness, and from the engine and 
regulator wiring harness). 

. Connect the battery ground cable 
and check the operation of all 
switches, gauges and other electrical 
equipment connected to the dash 
panel-to-instrument panel wiring 
harness. 


harness through the opening in the 
left cowl panel, and connect it to the 
left door Јат (courtesy light) switch. 


N 
N 


33-51). 


compartment, route the left section 
of the harness along the left fender 
apron, and connect the harness 
multiple plug to the 14405 harness 
near the dash panel. 


F-AND B-500-750 SERIES TRUCKS 


. Connect the harness plug to the 


windshield washer motor and route 


wiring under windshield washer Кена 


reservoir. Install locators іп holes in l. Disconnect the battery ground 
fender apron. cable. 
. Connect the harness plug to the left 2. Disconnect the socket from the right 


headlight harness connector at the 
center of the left fender apron. 


headlight. Then, remove the ground 
wire screw from the right side of the 
radiator support. 
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Disconnect the horn wire and right 
turn signal light from the harness at 
the radiator support. Then, 
disengage the wire locator and pull 
the harness into the engine 
compartment through the opening 
in the radiator support. 

Disconnect the multiple connector 
from the charging system harness 
and the harness wires from the 
starter solenoid. Then, remove the 
harness from the strap clamps and 
push the dash panel grommet into 
the cab from the engine 
compartment. 

Disconnect the harness from the left 
headlight and the left turn signal 
light. Remove the ground wire screw 
from the radiator support. 
Disconnect the harness from the 
Junction block on the left fender 
splash shield. 

Disconnect the connectors at the left 
side of the dash panel. Then, push 
the grommet from the dash panel 
into the cab. 

Disconnect the harness connectors 
at the center of the dash panel 
behind the engine. Push the harness 
grommet out of the dash panel into 
the cab. 

Working inside the cab, disconnect 
the harness wires from the right 
door jamb switch, if so equipped 
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10. Remove the glove box liner and 
instrument cluster from the 
instrument panel. 

11. On Conventional truck models, 
remove the screws retaining the fuse 
panel to the side cowl panel 
Disconnect the wiring harness from 
the right door jam (courtesy light) 
switch and pull the wire up through 
the grommet in the right cowl panel. 
On cowl-chassis trucks and buses, 

remove the nut from the junction block 
post on the right cowl side panel and 
disconnect the single-wire connectors 
for both black wires of the harness. Also 
disconnect the two black-white stripe 
wires from the terminal posts on the 
adjacent circuit breaker. 

12. Remove the screws or stud nuts 
retaining the harness clips to the 
instrument panel and work the 
harness toward the left side of the 
cab. On conventional truck models, 
two clips must be removed from the 
steering column support. 

13. Disconnect the connectors to all 
instrument panel switches 
connected to the wiring harness. 
Remove the dual brake indicator 
light assembly from the instrument 
panel. 

14. Disconnect the turn signal switch 
connector at the bottom of the 
steering wheel hub. Carefully 
remove the two steering column 
clips that retain the switch wires and 
(on conventional trucks only) 
disengage the wires from the clips on 
the left side of the steering column 
support bracket. 

15. Disconnect the wires from the 
transistorized flasher unit. 
Disconnect the black ground wire 
terminal retained to the instrument 
panel structure by a screw. 

16. Disconnect the headlight dimmer 
switch wiring connector (it may be 
necessary to remove the switch 
first, and (on cowl-chassis trucks 
and buses only) disconnect the black 
wire from the junction block post at 
the left cowl side panel 

17. Disconnect all connectors of the 


harness at the upper left corner of 


the dash panel. Disconnect the 
harness wiring from the left door 
jam (courtesy light) switch, and pull 
the wire up through the grommet in 
the left cowl panel. Remove the 
wiring harness. 


Installation 


1. If installing a new wiring harness, 
transfer fuses, clips and dual brake 
indicator light components to the 
new harness as required. 

2. Position the wiring harness under 
the instrument panel. 


3. Route the engine compartment ends 
of the harness through the openings 
in the dash panel, and seat the 
grommet in the hole at each 
location. 

On conventional model trucks, 
install the fuse panel to the right cowl 
side panel and connect the multiple 
connector to the relay. Route the right 
end of the harness through the opening 
in the right cowl panel and connect it to 
the right door Jam (courtesy light) 
switch. Position the grommet in the 
opening. 

On cowl-chassis trucks and buses, 
install the two single black wires to the 
post of the separate Junction block on 
the cowl side panel. Install the two 
black-white stripe wires to the terminal 
posts on the adjacent circuit. breaker, 
with the shorter wire going to the top 
post 
4. Install the screws or stud nuts 
retaining the wiring harness clips to 
the right and center areas of the 
instrument panel. On conventional 
trucks, also install two retaining 
clips on the steering column 
support. 

Install the glove compartment. 

6. Connect the connector to the stop 
light switch. wiring. 

7. Connect the harness connectors to 
all instrument panel electrical 
switches. Install the dual brake 
indicator light. 

8. Plug the turn signal switch. wiring 
connector into the socket at the 
bottom of the steering columm hub 


A 


Route the wires along the top left of 


the steering column and install the 
two retaining clips to the column 
On conventional trucks, engage the 


wires in the clips on the left side of 


the steering column support bracket 

and tighten the screws retaining the 

clips 
9. Connect the wires to the flasher unit 
terminals. Attach the terminal of the 
black ground wire to the instrument 
panel structure with the screw. 
Connect the headlight dimmer 
switch wiring connector. On cowl- 
chassis trucks and buses, connect the 
black wire terminal to the junction 
block post at the left cowl side panel. 
11. Connect all harness connectors at 

the upper left corner of the dash 

panel. 

Route the left end of the wiring 
assembly (with grommet) through the 
opening in the left cowl panel, and 
connect it to the left door Jam (courtesy 
light) switch. Position the grommet in 
the opening. 

12. Install the instrument cluster and 

wiring assembly (Part 33-51). 

13. Connect the harness connectors at 


10. 


the center of the dash panel behind 
the engine. 

14. Route the harness along the left 
fender apron, and connect the 
connector to the left headlight. 
Connect the harness to the left turn 
signal and the ground wire to the 
radiator support. 

15. Connect the harness to the junction 
block on the left fender splash 
shield. Connect the connectors at 
the left side of the dash panel. 

16. Route the harness along the right 
fender apron and position the 
harness in the strap clamps. Push 
the harness locators into the locator 
holes. 

17. Connect the harness to the horns, 
turn signal light and headlight bulb. 
Connect the ground wire to the 
radiator support with one screw. 

18. Connect the harness wires to the 
starter solenoid and the harness 
connector to the charging system 
wire harness. 

19. Connect the battery ground cable 
and check the operation of all 
switches, gauges and other electrical 
equipment connected to the 14401 
wiring harness. 


L-SERIES TRUCKS 


The rear terminals of this harness 
start at a junction block which 15 
mounted on the right inner side of the 
cab rear panel behind the passenger seat. 
From the junction block, the harness 1s 
routed forward under the right door sill. 

On city delivery models, the harness 
continues from under the right door sill 
up to the right side of the dash panel 
where the fuse panel (which is part of 
the harness assembly) is mounted. 

On Line Haul models, the harness 18 
routed from under the door sill up along 
the right door front pillar to the fuse 
panel at the right side of the instrument 
panel. 

On all models, the harness continues 
from the fuse panel to the left behind the 
Instrument panel, where its branch 
wires connect to the various instruments 
and controls, and then it comes out into 
the engine compartment through an 
opening at the upper left side of the dash 
panel. The forward terminals of the 
harness connect to the junction block 
that is mounted to the upper engine side 
of the dash panel. 

l. Disconnect the battery ground 
cable. Remove the cover from the 
Junction block at the cab rear panel. 
Remove the retaining nuts and 
disconnect the harness wires from 
the Junction block terminal posts. 
The color codes of the wires relative 
to the terminal posts should be 
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carefully noted for correct 
installation. 

Remove the harness retaining clip 
from the floor pan in back of the 
door opening (1 screw) and the 
cover from the side of the right door 
sill. 

On City Delivery models, remove 
the harness cover from the floor pan 
forward of the door opening (2 
retaining screws). Remove the clips 
that retain the harness to the inner 
side of the dash panel. At the fuse 
panel, disconnect the wires coming 
from another wiring harness, and 
remove the fuse panel from the dash 
panel (2 retaining screws). 

On Line Haul models, remove the 


metal retainer that carries the harness 
up along the right door front pillar (3 
retaining screws). Remove the fuse 
panel cover from the right side of the 
instrument panel, remove the retaining 
nuts, and disconnect the harness wires 
from the fuse panel terminal posts. The 
color codes of the wires relative to the 
terminal posts should be carefully noted 
for correct installation. 

4. Remove the retaining screws and 


swing the instrument cluster 
sections away from the instrument 
panel for access. Disconnect the 
harness connectors to the turn 
signal/hazard flasher switch, the 
cigar lighter, the light switch, the 
ignition switch, the dimmer switch 
and the roof marker lights. 
Disconnect all other harness 
connections to the instrument 
cluster and panel. These connections 
will vary with the individual vehicle 
according to model and equipment 
used. Carefully note these 
connections for correct installation. 
Open the cover of the junction box 
on the engine side of the dash panel. 
Remove the retaining nuts and 
disconnect the harness wires from 
the junction block terminal posts. 
The color codes of the wires relative 
to the terminal posts (Figs. 3, 4 and 
5) should be carefully noted for 
correct installation. 

Disengage the harness from the 
retaining clips on the engine side of 
the dash panel and pull the forward 
end of the harness back through the 
dash panel opening into the drivers 
compartment. Work the harness to 
the right behind the instrument 
panel and out of the vehicle. 

If the harness is being replaced, 
transfer all retaining clips to the new 
assembly. On City Delivery models, 
also transfer the fuses to the new 
fuse panel which is part of the 
harness assembly. 


9. Work the forward end of the new 


1C 


harness in behind the instrument 
panel from right to left and then up 
through the opening at the upper left 
side of the dash panel. Work the 
rearward end of the harness under 
the right door sill and back to the 
Junction block at the cab rear panel. 
Make all the harness wiring 
connections according to the correct 
color code-to-terminal and 
connector relationship as noted 
during removal. Attach all the 
retaining clips to their proper 
location. 
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Removal 


N 


Un 


Remove the battery cover and 
disconnect the battery ground 
cable(s). 

Disconnect the two connectors to 
the right front turn signal light and 
remove the wiring harness from the 
two clips at the right side of the dash 
panel. 

Disconnect the multiple connector 
to the relay wiring and the two single 
connectors to the buzzer mounted at 
the center of the dash panel. 
Disconnect the red and red-black 
stripe wire connectors to the stop 
light switch above the relay and 
buzzer on tractor units. Disconnect 
the multiple connectors of the 
branch leading down to the under- 
cab wiring assembly which extends 
upward from the center of the floor. 
Lift the wiring harness from the two 
clips at the center of the dash panel. 
Disconnect the speedometer and 
tachometer cables at the instrument 
cluster. Remove the screws retaining 
the cluster to the instrument cluster 
housing, and tilt the cluster 
rearward enough to gain access to 
the wiring. 

Disconnect the three multiple 
connectors to the instrument cluster 
wiring assembly. Disconnect the 
wires for the tachometer light, air 
gauge or vacuum gauge tight, and 
cigar lighter light from the 
connector at the two blue-red stripe 
wires of the wiring harness. 
Remove the nut from the terminal 
block post on the dash panel above 
the fuse panel. Remove the three 
wire terminals from the post, 
disengage the long black wire from 
the clip and remove the wire from 
the ammeter loops at the back left of 
the instrument cluster. 

Disconnect the harness connectors 
at the ignition switch, marker light 


switch, headlight switch. and cigar 
lighter. Disconnect the black wire 
connector to the roof marker lights. 
Adjacent to the ignition switch 
connector, also disconnect the red- 
blue stripe wire from one two-wire 
connector and disconnect the red- 
yellow stripe wire and the red-green 
stripe wire from the other two-wire 
connector, if so equipped. 
Disconnect the connector for the 
two orange wires from the fuel tank 
sending unit wire. 

Disconnect the brown wire from the 
heater switch. Disconnect the 
connector to the back-up light 
switch wiring. Disconnect the 
connectors to the stop light switch. 
Disconnect the connector to the air 
pressure switch, if so equipped. 


9. Disconnect the turn signal switch 


multiple connector at the top of the 
steering column hub or below the 
separate turn signal switch mounted 
at the side of the column. Remove 
the two clips from the steering 
column and disengage the wiring 
assembly branch from the clip under 
the steering column support bracket 
at the base of the instrument panel. 


10. Disconnect the connector at the 


headlight dimmer switch and 
disengage the harness branch from 
the two clips on the dash panel. 


11. Disconnect the wires to the two- 


speed axle circuit breaker at the 
upper right corner of the fuse panel. 
Remove the three screws retaining 
the fuse panel to the dash panel, and 
remove the fuse panel. 


12. Disconnect the harness multiple 


connectors at the upper left corner 
of the cab floor. Disconnect the 
headlight wiring connector above 
the floor. If equipped with a fuel 
shut-off circuit breaker on the cowl 
side panel, disconnect the wires to 
the circuit breaker terminal posts. 
Remove the screws retaining the two 
harness clips to the cowl side panel. 
Disconnect the harness connectors 
at the transistorized flasher unit on 
the cowl side panel and disconnect 
the black-blue stripe wire connector 
to the dome light wire. Disconnect 
the connectors to the left front turn 
signal light wiring. 


Installation 


If installing a new wiring harness, 
transfer fuses, clips, etc. to the new 
assembly, as required. 

Install the fuse panel to the dash 
panel with the three retaining 
screws. Connect the wiring harness 
multiple connectors at the upper left 
corner of the cab floor, including the 
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FIG. 3 Dash Panel Junction Blocks—L-Series with Gas Engines Except 401, 477 and 534 
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FIG. 5 Dash Panel Junction Blocks—L-Series with Diesel Engine 
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connector to the headlight wiring 
assembly. 

Work the wiring harness into 
position under the instrument panel, 
engaging it in the one hook-shaped 
clip on the left side of the dash panel 
and the four hook-shaped clips at 
the center and right side of the dash 
panel. Connect the two connectors 
to the right front turn signal light 
wiring. 

Connect the green-yellow stripe wire 
of the two-speed axle circuit to the 
top terminal post of the circuit 
breaker in the top right corner of the 
fuse panel. Connect the green wire to 
the bottom terminal post of the 
circuit breaker. 

Engage the dash  panel-to- 
instrument panel wiring harness, 
together with the other wiring 
harnesses which are routed along 
the left cowl side panel, in the two 
clips. Attach the two clips to the left 
cowl side panel with the clip 
retaining screws. Connect the red- 
white stripe wire to the terminal 
nearest the top corner of the flasher 
unit on the cowl side panel. Connect 
the blue wire to the remaining 
terminal of the flasher unit. Connect 
the adjacent black-blue stripe wire to 
the dome light feed wire. If equipped 
with a fuel shut-off circuit breaker 
mounted adjacent to the lower 
wiring assembly clip on the cowl 
side panel, connect the terminal for 
the red-green stripe wire and the 
orange-blue stripe wire to the 
forward terminal post of the circuit 
breaker. Connect the green-red 
stripe wire to the rear terminal post. 
Connect the connectors for the left 
front turn signal light wiring. 
Connect the connector and the 
terminal for the two black-green 
stripe wires to the ignition switch. 
At the harness branch leading to the 
ignition switch, connect the 
connector of the two red-blue stripe 
wires to the separate red-blue stripe 
wire. To the other two-wire 
connector, connect the red-yellow 
stripe wire and the red-green stripe 
wire, if so equipped. Attach the 
orange-green stripe wire terminal to 
the air pressure switch on the air 
manifold with the screw and washer, 
if so equipped. 

Connect the two black wires to the 
marker light switch terminals, and 
connect the remaining black wire to 
the roof marker light wire. Connect 
the connector for the two orange 
wires that branch out from the 
wiring harness trunk at the same 
point as the marker switch wires 
connect to the orange wire of the 
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fuel tank sending unit circuit. 
Connect the adjacent red-brown 
stripe wire to the two-wire 
connector for the red and red-brown 
stripe wires of the wiring assembly 
from the primer switch. 

Connect the multiple connector to 
the headlight switch. Connect the 
red wire from the same branch to the 
rear terminal of the adjacent stop 
light switch, and connect the red- 
black stripe wire to the forward 
terminal of the switch, if so 
equipped. 

Connect the push-on connector of 
the blue-white stripe wire to the 
cigar lighter terminal. Connect the 
bulb leads from the cigar lighter, 
tachometer, and air pressure or 
vacuum gauge to the connector of 
the two blue-red stripe wires coming 
out of the harness. 


.Connect the three multiple 


connectors to the instrument cluster 
wiring assembly. Route the black 
wire from the same branch through 
the ammeter loops from left to right 
and then to the junction block on the 
left side of the dash panel. Place the 
lock washer on the post of the 
junction block, followed by the 
terminal for the short length of 
black-yellow stripe wire and the 
terminal for the short lengths of 
black and black-orange stripe wires 
extending from the adjacent harness 
trunk. Then place the ammeter wire 
terminal on the post and install the 
retaining nut. 


. Connect the connector to the 


headlight dimmer switch. Install the 
dimmer switch branch wires in the 
two clips at the dash panel. 


. Connect the multiple connector to 


the turn signal switch. Engage the 
harness branch in the clip under the 
steering column support bracket at 
the base of the instrument panel. 
Install the two clips to retain the 
wires along the left side of the 
steering column. 


. Connect the brown wire connector 


to the heater switch. Connect the 
two-wire connector to the back-up 
light switch wiring. 

Attach the three harness clips to the 
dash panel with the screws and flat 
washers. Retain the pink resistance 
wire within the loop of the left clip 
Which is installed directly ahead of 
the installed position of the air 
pressure or vacuum gauge in the 
instrument cluster. 

Position the instrument cluster in 
the housing and install the screws 
retaining the cluster to the housing. 
Connect the speedometer and 
tachometer cables. 
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Connect the multiple connectors of 
the harness branch for the under-cab 
wiring assembly which extends from 
the front center of the floor. Connect 
the connector to the three relay 
wires at the center of the dash panel. 
At the buzzer just to the left of the 
relay, connect the orange-green 
stripe wire to the left terminal and 
connect the orange-blue stripe wire 
to the right terminal. On tractor 
units, connect the red wire to the 
forward terminal of the stop light 
switch at the air manifold adapter 
above and to the right of the relay. 
Connect the red-black stripe wire to 
the rear terminal of the switch. 


. Connect the battery ground cable(s) 


and install the battery cover. Check 
the operation of all switches, lights, 
gauges and other electrical 
equipment connected to the dash 
panel-to-instrument panel wiring 
harness. 
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PART 34-11 Left Side Dash Panel to Headlight 


Junction Wiring Harness 
MODEL APPLICATION 


COMPONENT INDEX 
Applies to Models as Indicated 


11-01 | 11-01 | 11-02 


A page number indicates that the item is for the vehicle(s) listed at the head of the column. 


REMOVAL AND INSTALLATION 


REMOVAL AND INSTALLATION 


ECONOLINE 


Removal 


l. Disconnect the battery ground 
cable. 

2. Raise the vehicle and disconnect the 
brake warning switch shell cap 
connector at the pressure differential 
valve mounted on the rear of the 
underbody crossmember. Work the 
wire grommet out of the hole in the 
crossmember, pry the four plastic 
wiring assembly locators out of the 
holes in the underbody flanges, and 
pull the brake warning circuit wires 
free from the underbody. Two of the 
locators are in the bottom flange of 
the lengthwise member, and two are 
in the top flange of the forward 
crossmember. 

3. Lower the vehicle, raise the hood, 
and disconnect the connector to the 
windshield washer pump motor. 
Disconnect the lead to the horn(s) 
and the multiple connectors to the 
left headlight, parking light and side 
marker light. 

4. Disconnect the harness locators 
from the dash panel, and pull the 
lower end of the wiring harness up 
and out of the underhood area. 
Disconnect the ground wire from 
the left side panel. Disconnect the 
harness locators at the top of the 
dash panel, and disengage the 
harness from the clips on the dash 
panel. 

6. Working up from underneath the 
left side of the instrument panel, 
disconnect the multiple connector. 
Work the harness grommet out of 
the hole in the dash panel and guide 
the harness forward out of the hole. 


CA 


7. Remove the wiring harness from the 
underhood area of the vehicle. 
Installation 


l. Support the wiring harness over the 
top of the underhood area and feed 
the end of the harness into the hole 
in the upper left of the dash panel 
Connect the multiple connector 
under the instrument panel. To 
avoid improper connections, be sure 
that the two blue colored connectors 
are mated. Engage the harness 
grommet in the hole in the dash 
panel. 

3. Route the harness down the dash 
panel into position. Attach the 
harness locators to the dash panel 
and engage the harness in the clips 

4. Install the ground wire to the left 
side panel. Connect the wiper motor 
multiple connector. 

5. Connect the multiple connectors to 
the left headlight, parking light and 
side marker light wires. Connect the 
lead to the horn(s). Connect the 
connector to the windshield washer 
pump motor. 

6. Raise the vehicle. Install the harness 
locators to the top flange of the 
forward underbody crossmember 
and the lower flange of the 
lengthwise member 

7. Route the end of the harness (brake 
indicator light circuit) rearward 
through the hole in the crossmember 
and connect the shell cap connector 
to the brake indicator switch on the 
pressure differential valve. Install 
the grommet in the hole in the 
crossmember. 

8. Lower the vehicle and connect the 
battery ground cable. Check the 
operation of all components 


һә 


supplied by the wiring harness. 


L-SERIES TRUCKS 


This wiring harness connects a 
junction block at the upper center of the 
dash panel to a junction block at the 
front end left side of the hood. The 
wiring harness is strapped to a support 
rod that runs from the center of the dash 
panel to the center of the radiator. 

To remove the harness, raise the 
hood, disconnect the battery ground 
cable, and open the junction block cover 
at the dash panel. Remove the retaining 
nuts and disconnect the harness wires 
from the junction block terminal posts. 
The color codes of the wires relative to 
the terminal posts (Figs. 1, 2 and 3) 
should be carefully noted for correct 
installation 

Remove the two harness mounting 
clips at the dash panel, the four retaining 
straps along the support rod and the 
four retaining clips along the radiator 
left support. 

The harness continues from the 
radiator left support through a shield 
which is mounted to a bracket on the left 
side of the front crossmember. Remove 
the shield from the bracket (two 
retaining screw and washer assemblies 
and two nuts). Bend the shield retaining 
tabs out, and separate the wiring harness 
from the shield. 

Remove the retaining nuts and 
disconnect the harness wires from the 
terminal posts on the junction block at 
the front end left side of the hood. The 
color codes of the wires relative to the 
terminal posts should be carefully noted 
for correct installation. 

Remove the four harness retaining 
clips from the left front of the hood 
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LEFT SIDE DASH PANEL-TO-HEADLIGHT JUNCTION WIRING HARNESS 


34-11-02 


assembly, pull the harness back through 
the opening in the hood left brace and 
remove the assembly from the vehicle 
When replacing the harness, transfer 
all the retaining clips and straps to the 
new assembly. Before mounting the 
wiring shield to the bracket on the front 
crossmember, assemble the harness to 
the shield and secure the harness in the 
shield by bending in the retaining tabs. 
Be sure to make all junction block 


connections according to the color code- 
to-terminal relationship as noted during 
removal. 


C-SERIES TRUCKS 


The dash panel-to-headlight 
junction wiring harness is retained. by 
clips to a transverse structural member 
of the cab front end, slightly below the 
level of the headlights. From the left 


light wiring connectors, the harness is 
routed up through a grommet in the toe 
board area of the dash panel just 
forward of the headlight dimmer switch. 
It terminates in a two-wire connector to 
the instrument panel wiring harness а 
short distance beyond the grommet. 
Access to the wiring harness can be 
gained by tilting the cab after 
disconnecting the connector in the 
driver's compartment. 


| DOHB-14398-E WIRING ASSY. MECH. VOLT. REG 17 13A411 WIRING ASSY. FOR TRACTOR J 13 RED-BLACK STRIPE AB 284 RED (TRACTOR TRAILER; 
DOHB- 14398-0 WIRING ASSY. TRANS. VOLT. REG TRAILOR TRAILER AR 
К 16 RED-GREEN STRIPE AC 284B RED (AIR BRAKES) 
2 DOHB-141A405-A JUNCTION BLK. COVER 18 SUPPORT ROD FOR WIRING ASSEMBLY 
L 16А PINK AD 284С RED J 
3 37662 -S100 CLIP 19 TOREGULATOR AND RELAY д 
M 31 WHITE-RED STRIPE АЕ 359 BLACK 13 15 14 
1 С6ТВ-14448-Е JUNCTION BLOCK ASSY. (2- REQD.) 20 14401 DASH- TO- INSTRUMENT PANEL 
WIRING Y М 31 WHITE-RED STRIPE AF 482 BLUE -YELLOW STRIPE 
5 DOHB- 14A298-B JUNCTION BLK. BRACKET (2- REQD.) (CITY DELIVERY) 
21 9A342 WIRING ASSY AG 596 BLACK 
6 352515-5100 CLIP P 32 REU-BLUE STRIPE 
22 14290 DASH - TO- HEADLIGHT JUNCTION AH 597 RED A. 904 GREEN-RED STRIPE 
7 383332-S STUD RECEPTACLE (2- REQD.) WIRING ASSEMBLY R 32A RED-BLUE STRIPE г 
А) 654 YELLOW AU 904 GREEN-RED STRIPE 
8 EXISTING PART A 2  MHITE-BLUE STRIPE S 37 BLACK- YELLOW STRIPE (CITY DELIVERY) 
AK 655 RED-ORANGE STRIPE 
9 55915-536Х SCREW (4-REQD.) B 2A WHITE-BLUE STRIPE T 39 RED-WHITE STRIPE АУ 904A GREEN- RED STRIPE 
AL 787 RED-BROWN STRIPE (LINE HAUL) 
10 34655-536 NUT & WASHER ASSY. (22- REQD.) C j GREEN-WHITE STRIPE U 39 RED-WHITE STRIPE 
(CITY DELIVERY) AM 810 RED-BLACK STRIPE AW BLUE INSULATOR 
11 55961-52 SCREW (6-REQD.) D 3A GREEN-WHITE STRIPE (TRACTOR TRAILER) 
V 57 BLACK 
12 378674-5 CLIP (5- REQD.) E ІІ BLACK- YELLOW STRIPE AN 810B RED- BLACK STRIPE 
W 69 RED-GREEN STRIPE (AIR BRAKES) 
13 14305 WIRING ASSY. FOR 6 CYL.ENGINE F 12 GREEN-BLACK STRIPE 
Y 207 BLACK AP 810CRED-BLACK STRIPE 
14 14305 WIRING ASSY. FOR 8 CYL. ENGINE G 12 GREEN-BLACK STRIPE 
(CITY DELIVERY) Z 2078 BLACK AR 870 BLACK 
15 9А281 WIRING ASSY. FOR 8 CYL. 
H 12А GREEN-BLACK STRIPE AA 262 BROWN AS 870 BLACK (TRACTOR TRAILER) 
16 13A612 WIRING ASSY. FOR AIR BRAKES (LINE HAUL) 
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FIG. 1 Dash Panel Junction Blocks L-Series with Gas Engines Except 401, 477 and 534 
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14398 WIRING А55Ү. TRANS VOLT REG 


COVER STUD RECEPTACLE 

14305 WIRING А55Ү. FOR ENGINE 

13A612 WIRING ASSY. FOR AIR BRAKES 

13A411 WIRING ASSY. FOR TRACTOR TRAILER 
198573 WIRE ASSY. A/C 

FOR CONTINUATION OF DIRECT READING GAUGES 
SUPPORT ROD FOR WIRING ASSEMBLY 

TO REGULATOR AND RELAY 

INST. PANEL WIRING AND DIRECT GAUGE TUBES 
14401 DASH- TO- INST. PANEL. WIRING ASSY. 
9A342 WIRING ASS Y 


14290 DASH- TO- HEADLIGHT JUNCTION 
WIRING А55Ү 


REMOVE KNOCKOUT 
WHITE - BLUE STRIPE 
WHITE-BLUE STRIPE 


š 


\ 


GREEN -WHITE STRIPE 

GREEN- WHITE STRIPE 

BLACK- YELLOW STRIPE 
GREEN-BLACK STRIPE 
GREEN-BLACK STRIPE (CITY DELIVERY) 
GREEN-BLACK STRIPE (LINE HAUL) 
RED-BLACK STRIPE 

RED-GREEN STRIPE 

PINK 

WHITE - RED STRIPE 

WHITE - RED STRIPE (CITY DELIVERY) 
RED- BLUE STRIPE 

RED -BLUE STRIPE 

BLACK- YELLOW STRIPE 

RED-WHITE STRIPE 

RED-WHITE STRIPE (CITY DELIVERY) 


Dash Panel Junction Block L-Series with 401, 477 and 534 Gas Engines 


AL 


AM 


BLACK 

RED-GREEN STRIPE 
BLACK 

BLACK 

BROWN 

RED (TRACTOR TRAILER) 


RED (AIR BRAKES) 


RED AN 
BLACK AP 
BLUE - YELLOW STRIPE AR 
BLACK AS 
RED AT 
YELLOW AU 
RED- ORANGE STRIPE АУ 
RED- BROWN STRIPE AW 


RED-BLACK STRIPE (TRACTOR TRAILER) 


8108 RED-BLACK STRIPE (AIR BRAKE) 


810C RED-BLACK STRIPE 

870 BLACK 

870 BLACK (TRACTOR TRAILER) 

904 GREEN -WHITE STRIPE 

904 GREEN- RED STRIPE (CITY DELIVERY) 
904A GREEN -RED STRIPE (LINE HAUL) 


B BLACK 


AY BLUE INSULATOR 
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DOHB 14398. D WIRING ASSY. TRANS. VOLT. REGULA TOR 


DOHB - 14398. E WIRING ASSY. MECH. VOLT. REGULATOR 
34655-536 NUT & WASHER А55Ү. (19-REQD.) 

FOR INSTALLATION OF COVER, CLIPS & ATTACHING PARTS 
14305 WIRING ASSY. FOR 8V-71 DET. DIESEL 

14305 WIRING ASSY. FOR 6у-53 DET. DIESEL & CAT. DIESELS 
14305 WIRING ASSY. FOR 6-71 DET. DIESEL & CUMM. DIESELS 
13A612 WIRING ASSY. FOR AIR BRAKE 


13A41l WIRING ASSY. FOR TRACTOR TRAILER 


192573 WIRING ASSY. FOR ALL DIESEL ENGINES EXCEPT 
16-71 DETROIT DIESEL WITH AC 


WATER TEMPERATURE TUBING, FOR 16-71 DETROIT 
DIESEL ENGINE ONLY 


SUPPORT ROD FOR WIRING ASSY 

TOREGULATOR AND RELAY 

INST. PANEL WIRING AND DIRECT GAUGE TUBES 
14401 DASH- TO- INST. PANEL WIRING ASSY. 

14290 DASH- TO- HEADLIGHT JUNCTION WIRING ASSY. 


11A003 WIRING А55Ү., FOR ALL DIESEL ENGINES EXCEPT 
v8 MID-RANGE CAT. DIESEL ENGINES 


19P573 WIRING ASSY., FOR 16-71 DETROIT DIESEL ONLY 


OIL PRESSURE TUBING 


OIL TEMPERATURE TUBING 


WATER TEMPERATURE TUBING, FOR ALL DIESEL M 


ENGINE EXCEPT 16-71 DETROIT DIESEL ENGINE 


2 WHITE-BLUE STPIPE 


2A WHITE- 
3 GREEN- 
ЗА GREEN- 
П BLACK- 
12 GREEN- 
12 GREEN- 
12А GREEN- 
13 REO-BL 
16A PINK 


BLUE STRIPE 


WHITE STRIPE 

WHITE STRIPE 

YELLOW STRIPE 

BLACK STRIPE 

BLACK STRIPE (CITY DELIVERY) 


BLACK STRIPE (LINE HAUL) 


ACK STRIPE 


31 WHITE-RED STRIPE (CAT. DIESEL) 


3| WHITE-RED STRIPE (CITY DELIVERY) 


32 RED-BLUE STRIPE 


32А RED- BLUE STRIPE 


37 BLACK. 


YELLOW STRIPE 


39  RED-WHITE STRIPE (CAT. DIESEL) 


39 RED-WH 


. 3 Dash Panel Junction Blocks L-Series With Diesel Engine 


ITE STRIPE (CITY DELIVERY) 


AG 


AM 


57 BLACK 
69 RED-GREEN STRIPE 
207 BLACK 


2078 BLACK 


284 RED (TRACTOR TRAILER) 
284B RED (AIR BRAKES) 

284C RED 

359 BLACK 

182 BLUE-YELLOW STRIPE 
654 YELLOW 

655 RED- ORANGE STRIPE 


810 RED-BLACK STRIPE 
(TRACTOR TRAILER) 


8108 RED- BLACK STRIPE 
(AIR PRAKES) 


810C RED-BLACK STRIPE 


870 BLACK 


870 BLACK (TRACTOR TRAILER) 


904 GREEN-RED STRIPE 


R R AG 
AR AF 


AP 
AR 
AS 


AT 


904 GREEN-RED STRIPE (CITY DELIVERY) 


904A GREEN-RED STRIPE (LINE HAUL) 
B BLACK 


BLUE INSULATOR 
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RIGHT SIDE DASH PANEL-TO-HEADLIGHT 


34-12-01 


PART 34-12 Right Side Dash Panel to Headlight 


Junction Wiring Harness 


REMOVAL AND INSTALLATION 


ECONOLINE 


1: 


At the upper right side of the dash 
panel disconnect the two multiple 
connectors and the one bullet 
connector if so equipped. 
Disconnect the multiple connectors 
to the right headlight, parking light 
and side marker light. 


Disengage the harness from the two 
straps on the right side panel and 
from three clips on the dash panel. 
Remove the harness from the 
vehicle. 

Install the new harness (end with 3 
connectors down, end with 1 
connector up) to the side panel and 
dash panel and secure it in place 


with the four retaining clips. 
Connect the multiple connectors to 
the right headlight, parking light 
and side marker light. 

Connect the opposite end of the 
harness to the two multiple 
connectors (and one bullet 
connector if so equipped) at the 
upper right side of the dash panel. 
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PART 34-31 Fuses and Circuit Breakers 


| MODEL APPLICATION 

COMPONENT INDEX $8 © toe | ce 2 2 

Appli icated =° 8 8 88 2 |4 | Š 

pplies To Models as Indicate 38/5 Boe e M š 
1 | | T 1 - 
| GENERAL INFORMATION — FUSE ELS | | 3147 | 31-02 31-03 | 31-03) 31-04 | 31-05 
| SPECIFICATIONS | 31-07 | 31-07 | 31-08 | 31-09 31-09 | 31-10 

А page number indicates that the item is for the vehicle(s) listed at the head of the column. 

—— 


GENERAL INFORMATION 


FUSE PANELS 


Each vehicle has a fuse panel which 
contains most of the fuses used in the 
electrical system. The fuse panels are 
located in various positions depending 
upon the vehicle as shown in Figs. 1 
through 8 which show the fuse panels 
for each vehicle line 


FUSE PANEL ATTACHED TO LEFT 
END OF GLOVE BOX 


(20 AMP) HEATER 


OC GS (S) 


FIG. 1 Fuse Panel—Bronco 


(20 AMP) HAZARD FLASHER SYSTEM 


(15 AMP) DOME LIGHT AND CIGAR LIGHTER 


The circuit protection charts in 
Specifications of this Part give the 
location and values of all the circuits 
containing fuses or circuit breakers for 
the various vehicle lines. 

ELECTRICAL CONSOLE—W- 
SERIES 


An electrical console (Fig. 6) is 


(2 AMP) INSTRUMENT PANEL AND CLUSTER LIGHTS 


(14 AMP) TURN SIGNALS, RADIO, BACK-UP 
LIGHTS, WINDSHIELD WIPER/WASHER 


located to the right of the driver's seat. 
This console consists of a series of in-line 
toggle switches and a circuit protection 
panel, both of which are mounted on a 
hinged cover. Two types of circuit 
protection panels are available: one type 
contains both fuses and circuit breakers 
(Fig. 7); the other contains circuit 
breakers only (Fig. 8). 


K1907-D 


34-31-02 FUSES AND CIRCUT BREAKERS 34-31-02 


— — A 
MOUNTED ON LEFT SIDE OF ENGINE HOUSING ABOVE NICE ss /\ 
AND ТО THE RIGHT ОҒ ACCELERATOR PEDAL V “sss 
f 
С 
етш 
(20 АМР) HEATER AND DEFROSTER p d 
p 
Q (14 АМР) TURN SIGNALS FLASHER, BACK-UP (1) 
LIGHTS AND WINDSHIE LD WASHER 
(9 3 АМР) INSTRUMENT PANEL AND CLUSTER LIGHTS- 
CIGAR LIGHTER, HEATER CONTROL, WINDSHIELD 
WIPER SWITCH, А С AND AUX, FAN CONTROL (2) 
ILLUMINA TION 
(4) 15 АМР) CIGAR LIGHTER, DOME LIGHT, CARGO ë 
LIGHT, AND COURTESY LIGHTS Y Q) 
© 20 AMP) HAZARD FLASHER SYSTEM AND 


STOP LIGHTS 


K 2344-E 


FIG. 2 Fuse Panel—Econoline 
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FUSES AND CIRCUT BREAKERS 
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14 АМР. ВА 


3 АМР. 
PANEL 
15 AMP. DOME LIGHT 
AND CIGAR LIGHTER 
COURTESY 8 САВСО 
LIGHTS 2 


20 AMP. HAZARD FLASHER AND STOP LIGHTS 
MOUNTED LEFT SIDE OF DASH PANEL 


F-100 - 350 


20 AMP. CIRCUIT 
BREAKER--2. SPEED 
AXLE 


25 AMP. CIRCUIT 
BREAKER--MARKER 
LIGHTS 


20. AMP TURN SIGNAL 
AND HAZARD FLASHER 


HEADLIGH T-20 AMP. 
CIRCUIT BREAKER 


FUEL PUMP 


7.5 АМР 


15 AMP. FUSE 7.5 АМР 
INTERIOR AND 
DOME LIGHTS, 

CIGAR LIGHTER, 


ACK-UP LIGHTS 
DE 15 AMP 


14 AMP. HEATER 
ANDXDERROSTER MOUNTED ON RIGHT COWL SIDE PANEL 


F-500 - 750 MODEL 81 
F-6000-7000 


FIG. 3 Fuse Panel—Truck and Bus 


TURN SIGNALS AND 
WINDSHIELD 2:5: US. FUSE 
WASHER DOME LAMP AND 


2 АМР FUSE 
INSTRUMENT PANEL 
AND ASHTRAY LIGHTS 


SPARE 
OP STOPLIGHT 


STOPL 


20 AMP FUSE 

HAZARD 

FLASHER, STOP LIGHTS 
AND TURN SIGNALS 


FEED FOR 
BODY BUILDERS 
USE 


CK UP LIGHTS, 


CIGAR LIGHTER 


INSTR. 


2 АМР. FUSE 
INSTRUMENT 
PANEL LIGHTS 


20 AMP FUSE 
HEATER AND 
DEFROSTER 

BACK UP 


HEADLIGH T-20 АМР. 
CIRCUIT BREAKER 
MOUNTED IN GLOVEBOX 


F-500 - 750 AND В-500 - 750 MODEL 84 
F- AND B-6000-7000 DIESEL 


20 AMP. CIRCUIT 
BREAKER 2-SPEED 
AXLE 


25 AMP. CIRCUIT 
BREAKER-TRACTOR-TRAILER 


LIGHTS 


7 AMP. CIRCUIT 
BREAKER W/S 
WIPER 


20 AMP. HAZARD FLASHER 
AND CIGAR LIGHTER 


7.5 АМР. FUSE DOME LIGHT 15 АМР 
(71/2 АМР. DOME C-AND N-SERIES) El BACK-UP 
Set LIGHTS 
ELECTOR LIGHT = (9 d | 
O) — 
ЇЇ. BJ 7 5 AMP 
> > | ELECTRIC 
7.5 AMP. ELECTRIC = 4191" Ë = I FUEL PUMP 
ee = | LOW AIR 
HEADLIGHT-20 АМР. (I ШІ Cw Í BUZZER 
1 CIRCUIT BREAKER — i 
SPARE OR RADIO H Ө е | 
14 АМР. HEATER ср tm | SPARE ОР 


АМО DEFROSTER 


«iT dT ci 15 AMP. 
д ] T MP SPOTLIGHT 
= с, t AE 


15 АМР TURN SIGNALS 
MOUNTED LEFT SIDE OF DASH PANEL 


IGHTS 
7.5 АМР 


SPARE OR RADIO 


C-SERIES 
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34-31-04 FUSES AND CIRCUT BREAKERS 34-31-04 


HEADLIGHT-20 AMP. 
CIRCUIT BREAKER 


LOCATED 
ON DASH PANEL 
|. —RIGHT OF CENTER 


© (2.5 AMP. FUSE) (INSTR. PANEL ILLUMINATION) (5) (15 АМР. FUSE) BACK-UP LAMPS 9 = (30 АМР. FUSE) HEATER-DEFROSTER 
HEATER SWITCH, CIGAR LIGHTER, AIR GAGE, — 
TRANS. SELECTOR INDICATOR а ZY (SPARE) OR (7.5 AMP. FUSE) (1) (20 AMP. C.B.) 2- SPEED AXLE (R.P.O.) 
(2) (15 АМР. FUSE) (INTERIOR LAMPS) DOOR — FOR SPOT LAMP. 
COURTESY, DOME & CIGAR LIGHTER FEED, @ (15 AMP. FUSE) STOP LAMPS (1) (25 АМР. C.B.) MARKER LAMPS 
(5)(20 АМР. FUSE) EMERGENCY WARNING & 
TURN SIGNALS (8) (15 AMP FUSE) RADIO (3) AIR CONDITIONER 
(1) (15 AMP. FUSE) FUEL PUMP, LOW AIR KE SUCH 


BUZZER, DUALBRAKE WARNING 


FIG. 4 Fuse Panel—L-Series Truck, City Delivery Models 


SEES PS WE: EST ES (03 ЖЕ S; АЯ ШЕ ДИ GD! Ж SEP Dis: VES ERST SU DI OS EIER ДЕП ДЕШ, 
10 AMP. CIRCUIT BREAKER — ALTERNATOR (6) 25 АМР. CIRCUIT BREAKER — MARKER LIGHT (3) 7.5 АМР. FUSE — BACK-UP LIGHTS AND RADIO 
RECTIFIER (2) 7.5 АМР FUSE — (INSTRUMENT PANEL ILLUMINA- (0) 25 AMP. CIRCUIT BREAKER — HEATER AND 
ше Mac Qc to NL M E 
SHUT-O жч: OIL PRESSURE AND TRANSMISSION SELECTOR | (Q 25 АМР. CIRCUIT BREAKER - AIR CONDITIONER 
Meu cL BRR RRR C GUN SS ОТО © 25 АМР. CIRCUIT BREAKER - CIGAR LIGHTER 
АЕ Md а s s SPARE AND DOME LIGHT 
FUEL PUMP © spare (3 25 AMP. CIRCUIT BREAKER — HEADLIGHTS, 
25 AMP. CIRCUIT BREAKER = DESEE AKLE (9 10 AMP CIRCUIT BREAKER — FUEL GAUGE VAM BN) PARKING т 
ӘКЕЛЕ УРЕ ED AXLE AIR SHIFT 7 25 АМР. CIRCUIT BREAKER — STOP LIGHT: ° SY STEM AND TURN SIGNALS ji gua 
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FIG. 5 Fuse Panel—L-Series Truck, Line Haul models 


34-31-05 FUSES AND CIRCUT BREAKERS 34-31-05 


TRAILER LIGHT 
MARKER LIGHT SWITCH ASSEMBLY 
SWITCH ASS 


HEADLIGHT 


SWITCH ASSEMBLY ЕЕ 
ац š SSORY FUSE PANEL 
PANEL LIGHT / l ASSEMBLY 


SWITCH ASSE HEADLIGHT (v) 
CIRCUIT BREAKER 


PARKING LIGHT 
SWITCH ASSEMBLY 


104972 GLO PLUG 
LIGHT ASSEMBLY 
STD. PROD 
FORD DIESEL 
R.P.O. NH & NTC 
CUMMINS DIESEL 


RHEOSTAT 
ASSEMBLY 
GLO PLUG 
SWITCH 
ASSEMBLY 


GLO PLUG 
CIRCUIT BREAKER 


(AP) CIGAR LIGHTER 
SOCKET & RETAINER 


ENGINE SHUT- 
DOWN SWITCH 
FOR V8 DETROIT 


DIESEL ONLY 


а ТЕ 
| 2 


TURN SIGNAL FLASHER — STD. PANEL 
HEADLIGHT С.В. - OPTIONAL PANEL 


Ө, 8 ORANGE-YELLOW STRIPE (O 38 BLACK w 129 GREEN (AG) 347 BLACK 
(в) ПА BLACK-YELLOW STRIPE (С 10 BLUE-WHITE STRIPE (т 140 BLACK-RED STRIPE (бі) 160 YELLOW 
(с) 16 RED-GREEN STRIPE (M) 43 ORANGE-BLUE STRIPE E 141 BLACK А) 509 YELLOW 
©) 17 WHITE (ч) 14 BLUE AA 142 GREEN (ar) BLACK-WHITE STRIPE 
(Е) 19 BLUE-RED 5ТРІРЕ (ғ) 15 YELLOW-RED STRIPE 13 RED ^ 666 REC 
F 19A BLUE-RED STRIPE (в) 69 RED-GREEN STRIPE 399 BROWN AN 704 GREEN-RED STRIPE 
19B BLUE-RED STRIPE (S) 71 BLACK 255 BLUE (AN) 960 RED 
19С BLUE-RED STRIPE (т) BLACK 284 REL A 973 RED 
25 BLACK-ORANGE 5ТРІРЕ @) 89 ОРАМСЕ 285B BROW 774 ORANGE 
V) В9А ORANGE AS) 976 BLACK-GREEN STRIPE 
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FIG. 6 Electrical Console—W-Series Truck 


34-31-06 


FUSES АМО CIRCUT BREAKERS 


VIEW FROM BEHIND PANEL 
SHOWING LOCATION OF CIRCUIT BREAKERS 
CIRCUIT " 
BREAKERS 15 AMP C.B. 
TRACTOR LIGHTS 
10 АМР С.В. 
FUSE PANEL S 
2 C О 
ASSEMBLY a AEE HORN 
144067 TD ° 
A 
TRAILER LIGHTS А 5 АМР С.В. 
CIGAR LIGHTER 
30 АМР С.В. 
AIR CONDITIONER 
10 AMP C.B. 
SPARE 
12 АМР С.В. %- 
HEADEJGHTS 20 AMP FUSE 
2-SPEED AXLE 
SPARE 
| 
25 АМР С.В. 6 АМР С.В. 
HEATER IGNITION (BAT) 
20 AMP C.B. 
ACCESSORY-LOW AIR 


FIG. 7 


BUZZER, B/U LIGHTS, STOP 
LIGHT, FUEL GAUGE CIRCUITS 


K1093. F 


Fuse and Circuit Breaker Panel—W-Series Truck 


(15 АМР. С.В ) PARKING, PANEL 
TAIL, CAB MARKER 
LIGHTS & ASH TRAY LIGHTS 


(SPARE) 


(25 AMP. C.B.) TRAILER ie 
MARKER LIGHTS 


(30 AMP. C.B.) ACCESSORY, STOP 
LIGHTS, BACK-UP LIGHTS, LUW AIR 
BUZZER, FUEL GAGE CIRCUIT, 
RADIO 


(20 AMP. C.B.) TURN SIGNALS 


(12 AMP. C.B.) HEAD LIGHTS 


(8 АМР. С.В) HORNS 


(25 АМР. С.В.) HEATER- 
DEFROSTER 


(25 AMP. C.B.) AIR 
CONDITIONER 


(6 AMP. C.B. ) IGNITION (BAT.) 


(40 АМР С.В.) GLOW PLUG (FOR NH & NTC 
CUMMINS DIESEL) 
(15 AMP. C.B.) GLOW PLUGS (FOR FORD 


DIESEL) & (ENGINE SHUT-DOWN FOR V8 


qe 


FIG. 8 Circuit Breaker Panel—W-Series Truck 


DETROIT DIESEL) 

(20 AMP. C. B.) REQUIRED FOR TRUCKS WITH 
28 3SPEED AXLE (ELEC. OR AIR SHIFT) IF 
VEHICLE NOT EQUIPPED WITH 40 AMP. C. B. 
FOR GLOW PLUG 


K1892.E 


34-31-07 FUSES AND CIRCUT BREAKERS 34-31-07 


SPECIFICATIONS 


CIRCUIT PROTECTION — BRONCO 


Protective 
Device © 


Location 


Protective 

Circuit Location Device © Circuit 
Back-Up Lights, W/S Washer, 
Turn Signal and Radio Fuse Panel SFE 14 Heater 
Dome, Courtesy, Map or Cargo Horns, Park, License, Marker 
Lights and Cigar Lighter Fuse Panel AGW 15 and Stop Lights @ 
Emergency Flasher System SFE 20 Instrument Panel Light 
Headlights Headlight Switch | 12 Amp. C.B. 


© Fuse or Circuit Breaker @ Under NO circumstances use more than an 8.5 ampere load across the ignition switch terminals for 
(C.B.) in Amperes. the rear light circuit on ANY truck or bus which uses the hydraulic stoplight switch. 


Fuse Panel 


15 Amp. C.B. 
AGA 2 


Headlight Switch 
Fuse Panel 


СК 2519-A 


CIRCUITPROTECTION — ECONOLINE 
Protective Protective 
Device © Device © 
Air Conditioner In Feed Line 8 AG or AGX Headlights Headlight Switch 12 C.B. 
Back-Up Lights, Turn Signal, Fuse Panel AGC or SFE 20 
and Windshield Washer Fuse Panel SFE 14 Instrument Panel Lights AGA 2 
Dome, Courtesy, Map, Cargo 
Lights and Cigar Lighter Fuse Panel AGW 15 Radio In Feed Line AGA 5 
Emergency Flasher System 
and Stop Lights © Fuse Panel AGX 20 Spotlight In Feed Line SFE 7.5 
Fog Lights In Feed Line AGC 10 Tail, License, Parking, Marker 
Lights and Horns Headlight Switch 15 C.B. 
Windshield Wiper System Wiper Switch 


@ Fuse or Circuit Breaker © Under NO circumstance use more than an 8.5 ampere load across the ignition switch terminals for 
(C.B.) in Amperes. the rear light circuit on ANY truck or bus which uses the hydraulic stoplight switch. 


CK 2520-A 


CIRCUIT PROTECTION-PARCEL DELIVERY 


Protective Protective 
Device © Device © 
Horn, Tail, Park, License 
Dome Light In Line (Hang 0n)| SFE 14 Marker & Stop Lights Headlight Switch 12 Amp. C.B. 
Emergency Flasher System In Line (Hang On) | SFE 14 Instrument Panel Light In Line (Hang On) AGA 1 
Turn Signal & Back-up Lights | InLine(Hang On) AGC 10 

Instrument Panel ; 
Support 


Integral with 
Windshield Wiper System Wiper Switch С.В. 
Headlights Headlight Switch | 12 Amp. СВ. аша уен) 
Heater and Defroster In Шпе (Напр Оп) | SFE 14 W/S Washer In Line (Hang On) AGC 10 


© Fuse or Circuit Breaker Ф Under NO circumstances use more than an 8.5 ampere load across the ignition switch terminals for 
(C.B.) in Amperes. the rear light circuit on ANY truck or bus which uses the hydraulic stoplight switch. 


Attached to 


Fuel System (240 Dorset 
Diesel) 


CK2521-A 


34-31-08 FUSES AND CIRCUT BREAKERS 34-31-08 


CIRCUIT PROTECTION-T-100, Ғ-350 


Protective | Protective 
Circuit Location Device 9 Circuit Location Device © 
Air Conditioner Back of 14 Amp. С.В Marker Lights - F-100 thru F-350 Right Side 15 C.B 
Inst. Panel Camper Special Option — Cowl Panel 
Back-Up Lights, W/S Washer Marker Lights - F-350 Stake Right Side 
& Turn Signals Fuse Panel SFE 14 Platform or Dual Rear Wheels | Cowl Panel 25 C.B xil 
Courtesy Lights Overdrive Transmission | On Overdrive ч 
Cargo, Cigar Lighter, Dome Map| Fuse Panel AGW 15 Relay |. AGC 15 
Headlights ij Headlight Switch} 12 Amp. С.В Stop and Emergency Flasher 
Lights © Fuse Panel AGX 20 
Heater Fuse Panel AGC 20 or Tail, Park, License, Marker 
SFE 20 Lights and Horn Headlight Switch 15 Amp. СВ 
- —— 
Instrument Panel Lights Fuse Panel 3 Amps Windshield Wiper Integral with 
Wiper Switch CB 
© Fuse or Circuit Breaker G Under NO circumstances use more than an 85 ampere load across the ignition switch terminals for 
(C.B.) in Amperes the rear light circuit on ANY truck or bus which uses the hydraulic stop light switch 


CIRCUIT PROTECTION В-, F-500-750, Ғ.6000, 70000 
Protective 


Protective 

Location Device © Circuit Location Device © 
SFE 20 or 

Fuse Panel AGC 20 Instrument Panel Lights Fuse Panel IGA or AGA 2 


Fuse Panel FETS Marker Lights 
К.Н. Сом! Panel 15 Атр С.В. 


Model 84 
Model 81 Fuse Panel 25 Amp. C.B. 
Cartridge in 
line SFE 7.5 
Stop Light - Model 810 "T 
Stop Light, Turn Signals and SFE 20 or 
Emergency Flasher-Model 84 Fuse Panel AGC 20 
Tail, Parking, License, Marker 
Lights and Horn Fuse Panel 25 Amp. С.В. 
Turn Signals and Emergency SFE 20 or 
Flasher - Model 81 Fuse Panel AGC 20 


Model 81 Fuse Panel 20 Amp. C.B. 
Heater and Defroster, Back-Up 
AGC 20 


R.H. Cowl 
Model 84 Panel 
Lights- Model 84, Low Air Buzzer | Fuse Panel 


© Fuse or Circuit Breaker Ф Under NO circumstances use more than an 8.5 ampere load across the ignition switch terminals for 
(C.B.) in Amperes the rear light circuit on ANY truck or bus which uses the hydraulic stoplight switch 


CK2523-B 


Auxiliary Feed Circuit 
igar Lighter 


Courtesy Lights - Model 84 
Cigar Lighter, Dome Lights Fuse Panel SFE 7.5 


Courtesy Lights 
Cigar Lighter, Dome Lights Fuse Panel AGW 15 
Electric Fuel Pump Cartridge 
F-700-750 Model 84 in line SEEZ:5 
Ғ-700-750 Model 81 SFE 7.5 
Integral with 
Electric Wiper Wiper Switch C. B. 
Emergency Flasher SFE 20 or 
(Diesel) Ғ-6000-7000-0 Fuse Panel AGC 20 
Headlight 
Headlights Switch 12 Amp. C.B. 
Heater and Defroster, Back-up SFE 20 or 
Fuse Panel AGC 20 


Lights. Model 81 
SFE 20 or 


20 Amp. C.B. 


34-31-09 


FUSES АМО СІКСОТ BREAKERS 34-31-09 
CIRCUIT PROTECTION-TRUCKS L-SERIES 
Protective Protective 
Circuit Location Device © Circuit Location Device 
Back-Up Lights & Radio Fuse Panel SFE 7.5 i Р 
= Interior, Dome Light Fuse Panel 25 CB 
Cigar Lighter Fuse Panel 
Marker Lights Fuse Panel 
Left Side me ebd A 
Diesel Starting Aid Cowl Panel a Ed IE ME 
Electrical Fuel Pump Fuse Panel = Бае Pant -- 
Turn Signal апа 
Emergency Flashers Fuse Panel ША л Fuse Panel 25 Amp. C.B. 
Headlight 2-Speed Ll e TI E 
Headlight Switch (Electric Shift) Fuse Panel 20 Amp. C.B. 
ек Integral with 
Heater - Defroster Fuse Panel 25 СВ Windshield Wiper Wiper Switch С.В. 
Instrument Panel Lights Fuse Panel 4 


© Fuse or Circuit 
(C. B.) іп Amperes 


Breaker 


G Under NO circumstances use more than an 8.5 ampere load across the ignition switch terminals for 
the rear light circuit on ANY truck or bus which uses the hydraulic stoplight switch. 


CK2524-B 


CIRCUIT PROTECTION-TRUCKS-C- AND CT-SERIES 


Protective 
Circuit Location Device © 


Circuit 


Protective 
Location Device @ 


ЖС FEA 


Emergency Indicator 
& Turn Signal Lights 


Diesel Starting Aid 

Dome and Interior Lights, 
| Cigar Lighter 

Electrical Fuel Pump and Low 
Air Buzzer 


Headlight 
Headlights Switch 12 Amp. С.В 


Heater (Auxiliary) 
Heater - Defroster 


Instrument Panel Lights Fuse Panel AGA 2 

Dash Panel 70 Amp. C.B. 
Load Circuit Right of Centerline | (Re-set Type) 
Marker Lights 25 Amp. С.В. 


Fuse Panel AGC or SFE 20 


Left Side 
Cowl Panel 40 Amp. C.B. 


adn ЕУІ Radio (Factory Install) $ЕЕ 7.5 
ШЕ 
Lights and Horn SAG 25 Amp. С.В 
2-Speed Axle (Elect. Shift) Fuse Panel 20 Amp. СВ. 
Fuse Panel 2 & 3 Speed Axle 
SFE 14 (Air Shift) Fuse Panel 6 Amp. C.B. 


Q Fuse or Circuit Breaker 


(C.B.) in Amperes. 


G Under NO circumstances use more than an 8.5 ampere load across the ignition switch terminals for 
the rear light circuit on ANY truck or bus which uses the hydraulic stoplight switch. 


CK2525-B 


34-31-10 FUSES AND CIRCUT BREAKERS 34-31-10 
SS ITA suu s PR КГ MEME Y Y ss 


CIRCUIT PROTECTION-TRUCKS-W-SERIES 


Protective 
Device © 
Back-Up & Stop Lights & Fuel 


Gauge Circuits) Fuse Panel SFE 20 or AGC 20 


Мг Conditioner Fuse Panel AGW 30 
Cigar Lighter, Dome, 
Instrument Lights Fuse Panel AGC 15 
Diesel Starting Aid 
Fuse Panel 40 Amp. C.B. 


W/Cummins Engine 
Fuse Panel 15 Amp. C.B. 


W/Caterpillar Engine 
SFE 20 or AGC 20 


Turn Signal and Emergency 

Flasher System 

@ Fuse or Circuit Breaker G Under NO circumstances use more than an 8.5 ampere load across the ignition switch terminals for 
(С.В.) in Amperes. the rear light circuit on ANY truck or bus which uses the hydraulic stoplight switch. 


Protective 
Device © 


Circuit Circuit Location 


Accy. Circuits (Low Air Buzzer 


SFE 10 
12 Amp. C.B 


Fuse Panel 
Fuse Panel 


Fuel Valve 
Headlights 


Fuse Panel 
Fuse Panel 


Heater - Defroster 


Ignition & Differential Lockout 
Indicating Lights, 2 & 3 Speed 


Axle 
Tractor Lights 


Fuse Panel 


Fuse Panel 


Fuse Panel 


Trailer Lights (Marker) Fuse Panel 


CK2527-A 


CIRCUIT PROTECTION—TRUCKS-W-SERIES-C. B. PANEL 


; rotective 
CW Ганн [ВАЕ Т оаа Ганн ВАЕ n 
25 Amp СВ CB Panel Е Amp. CB 


Back-up, Stoplight, Low Air Ignitions 
Buzzer, Fuel Gauge, Radio C.B. Panel 30 Amp. C.B 2 & 3 Speed Axle C.B. Panel 6 Amp. С.В 


Diesel Starting Aid(s) Inst., Tail, Park, Dome, 
W/Cummins Engine C.B. Panel 40 Amp. C.B. Cab Marker C.B. Panel 15 Amp. C.B. 
15 Amp. C.B. 
C.B. Panel Trailer Lights © C.B. Panel 25 Amp. С.В 


W/Caterpillar Engine & ; 
Detroit Diesel (Engine 


Shut Down) 


С.В. Panel 12 Amp. C.B Turn Signal C.B. Panel 20 Amp. C.B 
Heater йаш umma ү r ieee у ee 


а) Fuse or Circuit Breaker @ Under NO circumstances use more than ап 8.5 ampere load across the ignition switch terminals for 
(C B.) іп Amperes the rear light circuit on ANY truck or bus which uses the hydraulic stoplight switch. 


CK2526-A 
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Auxiliary Equipment 


PART 35-02 PAGE PART 35-60 PAGE 
Radio С .... 35-02-01 Windshield Wipers—Electric 35-60-01 

í ns s ULL Windshield Wipers—Air 35-63-01 
Speakers... ИИ E 

PART 35-40 Windshield Washers : ; 35-70-01 
Ash Receptacles and Cigar Lighters ...... 35-40-01 PART 35-80 

PART 35-50 hl Oli EI ыза : 35-80-01 
Mirrors- Inside and Outside ........... 35-50-01 


PART 35-02 Radio 


COMPONENT INDEX 


Applies to Models as Indicated HENIE 
i NI PP NU SUD БЕ ЖИ ЖЕ 
Push Buttons 02-03 
K C HN 
Chassis Connectors 02-02 ШЕ ЕЕ (ЕЕ 
Bu ШЫ эс ы ay B en pen vom EN 


REMOVAL AND INSTALLATION 
Radio med 04 02-06 02-09 02-05 02-09 02-06 


Suppression Equipment 02-09 T ЕКЕ DEN Жк Бау 


А раде number indicates that the item is for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s) listed. 


All 
Models 


Ни и 


35-02-02 


RADIO 


35-02-02 


DESCRIPTION AND OPERATION 


RADIO 


The radio is optional and is available 
on all models to receiveAM radio 
programs. An AM-FM radio is also 
available on F-100 through F-350 model 
trucks. It is equipped with a 
combination ON—OFF switch and 
volume control, a tone control, and a 
manual tuning control. All models 
except the Bronco, C-and W-Series 
have the five station selecting push 
buttons. The push buttons, which are 
located below the radio dial, can be pre- 
set to any stations desired. 


CHASSIS CONNECTORS 


F-100 THROUGH F-350 


The antenna lead-in receptacle is 
located on the back of the radio at the 
right lower corner (Fig. 1). The antenna 
trimmer is located just above the 
antenna receptacle. The power and 
speaker leads are located on the back 
side of the radio at the left corner. 

A permanent magnet speaker is 
mounted to the instrument panel above 
the radio (Fig. 1). It is connected to the 
radio by two wires and a plug connector. 
Do not operate the radio unless the 
speaker is connected to the radio. To do 
so may damage the power transistor. 


F-AND B-500 THROUGH 750 


The antenna connector receptacle is 
located on the bottom of the radio at the 
right rear corner. The antenna trimmer 
is located in a hole on the front of the 
radio below the tuning control (Fig. 2). 
The power A lead and speaker leads are 
located on the left side of the radio. 

A permanent magnet speaker is 
mounted to the instrument panel above 
the radio (Fig. 2). It is connected to the 
radio by two wires and a plug connector. 

Do not operate the radio unless the 
speaker is connected to the radio. To do 
so may damage the power transistor. 


ALL MODELS EXCEPT F-SERIES 


The antenna connector and the 
antenna trimmer are located on the right 
side of the radio. The A lead is attached 
to the left side of the unit. 

A permanent magnet speaker is used 
with all radio applications. The speaker 
mounts in the instrument panel, except 
on the L-and W-Series. Оп L-and W- 
Series the speaker is mounted on the 
roof panel (Figs. 3 and 4) and are 
connected to the receiver by a plug 
connector. 

Do not operate the radio without 
the speaker connected, as it may damage 
the power transistor. 


) FRONT OF VEHICLE / 


FIG. 1 Radio Installation—F-100 Through F-350 


ANTENNA TRIMMING 


Each radio assembly has an antenna 
trimmer located in the body of the 
assembly. The purpose of the trimmer is 
to adjust the antenna circuit for 
variations of length, so that many types 
of antennas may be matched perfectly to 
the requirements of each radio 
assembly. 

The antenna trimmer should be 
readjusted when a new antenna or lead- 
in cable is installed. To trim the antenna, 
proceed as follows: 

1. Inspect the antenna lead-in plug and 
socket to be sure that they are clean. 
Clean them if required. 

2. Extend the antenna to its maximum 
length and position the vehicle in an 
open area away from steel buildings. 

3. Turn the radio on. 

4. Tune the radio to a weak station 
around 1600 KC (16 on the dial). 
Adjust the volume control so that 
the station is barely audible. 

5. Adjust the antenna trimmer to 
obtain maximum volume from the 
station. 


K3020-B 


35-02-03 


Ж 
L PLUG BUTTON 377678-5 _.- 


VIEW SHOWING INSTALLATION 
OF PLUG BUTTON FOR 
R.P.O. F-6000 & F-7000 


/ VIEW C 


FIG. 2 Radio Instollation—F-500-750 


RADIO 
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RADIO 18806 


- С ЕР ASSEMBLY 


SEE VIEW A 
BRACKET 18923 


18808 


SPRING NUT 45120-532 


INSTRUMENT PANEL 
REINFORCEMENT 


35-02-03 


L 1019-A 


TESTING 


RADIO 


A radio tester, Tool T65P-18805-A, 
is designed for in vehicle usage to 
rapidly diagnose radio malfunctions and 


determine if the problem is in the radio, 
antenna, or the speaker. Testing 
instructions are located on the side of 
the tester housing. 

The radio tester can save 


considerable time in servicing all models 
and makes of radios. Use of the tester 
eliminates the need for substituting 
known quality components. 


ADJUSTMENTS 


PUSH BUTTONS 


Turn the radio on, and allow it to 
warm up for 15 minutes. Extend the 
antenna to a height of approximately 33 
inches. 

Pull out the push button to be set to 
unlock the push button mechanism. 
Tune in the desired station with the 
manual tuning knob. After the station is 
clearly tuned in, push the button 
straight in until it stops, then release it. 

Repeat this procedure for the 
remaining buttons. 


35-02-04 


RADIO 


REMOVAL AND INSTALLATION 


RADIO 


F-100 THROUGH 350 


Removal 
1. Disconnect the battery ground 
cable. 


2. Remove the ash tray and bracket. 

3. Disconnect the antenna lead-in 
cable, speaker wires and radio feed 
(Power) wire. 

4. Remove the bolt attaching the radio 
rear support to the lower edge of the 
instrument panel (Fig. 1). 

5. If equipped with A/C, disconnect 
the left A/C duct hose from the A/ 
C plenum. 


6. Remove the knobs and discs from 
the radio control shafts. 

7. Remove the bezel retaining nuts and 
washers from the radio control 
shafts, and remove the bezel. 

8. Remove the nuts and washers from 
the radio control shafts, and remove 
the radio and bracket from the 
instrument panel. 

Installation 

1. Position the radio and bracket to the 
instrument panel, and install the 
nuts and washers on the radio 


BRACKET 
18923. A 


723-А 


35-02-04 


control shafts. 

Position the radio rear support to 
the lower edge of the instrument 
panel, and install the attaching bolt. 
Connect the antenna lead-in cable, 
speaker wires and feed (Power) 
wires to the radio. 

Position the bezel to the radio 
opening, and install the washers and 
nuts on the radio control shafts. 
Install the knobs and discs on the 
radio control shafts. 

Check the radio operation and 


/ EA PLUG CONNECTOR 


FIG. 3 Radio Installation—L-Series 
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F- 


adjust the antenna trimmer. 
Connect the left А/С duct hose to 
the A/C plenum, if equipped with 
A/C. 

Install the ash tray bracket and ash 
tray. 


AND B-500 THROUGH 750 


Removal 


1. 


2; 


Disconnect (ће battery ground 
cable. 

Disconnect the radio power lead, 
antenna lead-in cable and the 
speaker lead wires at the radio (Fig. 
2): 

Pull off the two control knobs апа 
discs from the radio control shafts. 
Remove the two bezel retaining nuts 
from the radio control shafts and 
two bezel attaching screws, and 
remove the bezel. 

Remove the support bracket from 
the back of the radio. 
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FIG. 4 Radio Installation—W-Series 
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RADIO 35-02-05 


6. Remove the two radio retaining nuts L-SERIES 
from the radio control shafts and Removal 
remove the radio. 1. Remove the control knobs and discs 


Installation 
1. Position the radio to the instrument 
panel and install the two retaining 


from the radio control shafts (Fig. 
3). 


: 2. Disengage the sun visors from the 

nuts on the radio control shafts. radio housing retaining slots. 
2. Install the support bracket on the 3. Remove the four radio housing 

back of the radio. mounting screws. 
* Tighten the retaining nuts on the 4. Move the radio housing rearward to 

radio control shafts. А clear (ће control shafts, lower and 
4. Position the bezel to the radio and disconnect the speaker plug 

Install the two bezel retaining nuts. connector and remove the radio 

Install the two bezel attaching housing. 

pde А 5. Disconnect (һе radio power lead and 
5. Install the disc knobs and control hé antenna leadan cable 

knops onthe radio control shafts. 6. Remove the control shaft nuts and 
6. Connect the radio power lead, radio washers attaching the radio to the 

speaker wires and the antenna lead- radio front support brackets. 

in cable to the radio. 7. Support the radio assembly and 
7. Connect the battery ground cable. remove the radio rear support 
8. Check the radio operation and ESSEN 

adjust the antenna trimmer. 

ACCESSORY 
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RADIO 


35-02-06 


8. 


Remove the radio assembly. 


Installation 


К 


8. 


Position the radio assembly Бу 
inserting the control shafts into the 
radio front support bracket (Fig. 3). 
Align the rear of the radio assembly 
and loosely install the rear support 
screws. 

Install the control shaft nuts and 
washers and torque to specifications. 
Tighten the rear support screws. 
Connect the radio power lead and 
the antenna lead-in cable.Do not 
operate the radio without the 
speaker connected, as it may 
damage the power transistor. 
Connect the speaker plug connector 
and if a new radio assembly is being 
installed, adjust the antenna 
trimmer. Refer to Adjustments. 
Position the radio housing and 
install the four radio housing 
mounting screws. Torque the two 
mounting screws nearest the sun 
visor retaining slots to 
specifications. 

Install the control knobs and discs. 


C-SERIES 


Removal 


ТЕ 


2s 


6. 


Disconnect the battery ground 
cable. 

Disconnect the radio power lead, the 
antenna lead, and the speaker lead 
(Fig. 5). 

Pull off the two control knobs. 
Remove the dial assembly attaching 
screws, and remove the dial 
assembly. 

Remove the support bracket to 
instrument panel attaching screw. 
Remove the retaining nuts, 
mounting plate, and remove the 
radio. 

Remove the support bracket from 
the radio. 


Installation 


ig 


2. 


Install the support bracket on the 
radio. 

Position the radio to the instrument 
panel (Fig. 5). 

Position the mounting plate over the 
radio control shafts, and install the 
retaining nuts. 

Install the dial assembly and control 
knobs. Rotate the tuning control to 
the clockwise stop to align the 
pointer with the tuner. 

Install the radio support bracket 
attaching screw. 

Connect the speaker lead, radio, 
power lead, and the antenna lead-in 
cable. 

Connect the battery ground cable. 
Check the operation of the radio and 
adjust the antenna trimmer. 
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FIG. 6 Radio Installation—Econoline 


ECONOLINE 


Removal 
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Disconnect (һе ground cable from 
the battery. 
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Remove eight screws attaching the 
instrument cluster to the instrument 
panel. Pull the cluster away from the 
instrument panel and disconnect the 
speedometer cable from the 
speedometer. Allow the instrument 
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RADIO 


cluster to hang out of the opening. 
Disconnect the radio power and 
light wires at the connectors (Fig. 6). 
From under the hood, remove the 
nut attaching the radio rear 
mounting bracket to the dash panel 


DISC 18830 5 
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330, 361 & 391 C.I.D. ENGINES 
F-500 THRU F-750 


CONSTANT 
VOLTAGE 
UNIT 


RADIO CHOKE AT REAR 
OF INSTRUMENT CLUSTER 
F-500 THRU F-750 


FIG. 8 Radio Suppression Equipment— F-Series 
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(Fig. 6). 

Remove the knobs from the radio 

control shafts. 

6. Remove eight screws attaching the 
radio bezel to the instrument panel. 
Pull the bezel away from the radio 
and disconnect the speaker wires at 
the multiple connector. 

7. Remove the radio power wire from 
the two clips over the instrument 
cluster opening (Fig. 6). 

8. Disconnect the antenna lead-in 
cable from the radio. 

9. Remove three screws attaching the 
radio and mounting bracket to the 
radio opening, and remove the radio 
and bracket from the vehicle. 

10. Remove the two nuts from the radio 
control shafts and remove the 
mounting bracket from the radio. 

Installation 

1. Position the mounting bracket to the 

front of the radio and install the two 

retaining nuts. 

Position the radio and mounting 

bracket in the instrument panel 

opening. Route the power wire 
through the clips over the 
instrument cluster opening. 

Install the three radio mounting 

bracket attaching screws. 

Connect the antenna lead-in cable to 

the radio. 

Connect the radio power and dial 

light wires at the connectors. 
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FIG. 10 Radio Suppression Equipment—C-Series 


35-02-09 RADIO 35-02-09 

6. Connect the radio speaker wires and W-SERIES knobs. Rotate the tuning control to 
position the radio bezel to the radio the clockwise stop. This will align 
opening. Install the eight bezel Removal the dial pointer with the tuner. 


T 
8. 


9; 


10. 
11. 


attaching screws. 

Install the radio control knobs. 
Connect the speedometer and install 
the instrument cluster. 

Install the radio rear bracket 
attaching nut under the hood. 
Connect the battery ground cable. 
Check the operation of the radio and 
adjust the antenna trimmer. 


BRONCO 


Removal 


Т; 


2. 


Disconnect the radio lead wire at the 
fuse panel. 

Disconnect the speaker leads at the 
receptacle on the underside of the 
radio chassis (Fig. 7). 

Disconnect the antenna lead at the 
receptacle on the right side of the 
radio chassis. 

Remove (pull) the volume control 
and the manual tuning control 
knobs from the shafts. 

Remove the screws that retain the 
dial assembly to the instrument 
panel, and remove the dial assembly. 
Remove the retaining nuts and the 
retaining plate that secure the radio 
to the instrument panel. 

Remove the radio bottom support 
bracket retaining screw and remove 
the radio assembly from the 
Instrument panel. 


Installation 


1. 


Position the radio to the inner side of 
the instrument panel, and install the 
right and left support bracket to 
radio retaining nuts (Fig. 7). 
Position the retaining plate to the 
outer side of the instrument panel 
over the pilot light and control 
shafts, and install the retaining nuts. 
Position the dial assembly, install 
the retaining screw, and seat the 
control knobs on the control shafts. 
Connect the speaker leads, the 
antenna lead, and the radio power 
lead wire at the fuse panel. 
Calibrate the dial pointer with the 
tuner by rotating the tuning knob 
until the dial pointer reaches the end 
of its travel at the right side of the 
dial. 

Check the operation of the radio and 
adjust the antenna trimmer. 


1. 


2. 


3. 


6. 


Disconnect the battery ground 
cable. 

Remove the control knobs and disc 
from the radio. 

Remove the dial assembly attaching 
screws and remove the dial assembly 
(Fig. 4). 

Remove the control shaft retaining 
nuts and remove the dial mounting 
plate. 

Remove the console cover and 
disconnect the radio power lead, 
speaker leads, and the antenna lead- 
In cable. 

Loosen the support bracket-to-radio 
retaining nut, and remove the radio. 


Installation 


1. 


чө 


ч 


FIG. 11 


Position the radio to the console and 
support bracket. Position the radio 
to fit flush against the console cover, 
and tighten the support bracket 
retaining nut (Fig. 4). 

Connect the radio power lead, 
speaker leads, and the antenna lead- 
In cable. 

Connect the battery ground cable. 
Turn the radio ON and adjust the 
antenna trimmer, if required. 
Install the console top cover. 
Position the dial mounting plate 
over the control shafts and install 
the retaining nuts. 

Install the dial assembly, disc, and 
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Radio Suppression 
Equipment—Econoline 


RADIO SUPPRESSION EQUIPMENT 


The radio suppression equipment 
used on the different models is shown in 
Figs. 8 thru 13.Whenreplacing any radio 
suppression equipment components, be 
sure that a good contact is made at all 
attachments. Remove any paint or dirt 
from between a condenser and its 
ground. Tighten all nuts and bolts 
securely. 
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FIG. 12 Radio Suppression 
Equipment— Bronco 


VOLTAGE REGULATOR 


GREEN 


CONDENSER 
18832 


L 1318-A 


FIG. 13 Radio Suppression 
Equipment—W-Series 


35-11-01 


ANTENNAS 


35-11-01 


PART 35-11 Antennas 


REMOVAL AND INSTALLATION 


ANTENNA 


F-SERIES 


Removal 

l. Disconnect the antenna lead-in 
cable from the radio (Figs. 1 and 2). 

2. Disengage the cable from the three 
clips along the lower edge of the 
instrument panel. 

3. Unsnap the cap from the antenna 
base and remove the cap. 

4. Remove four antenna attaching 
screws and remove the antenna and 
lead-in cable from the vehicle. 


Installation 

1. Place the mounting pad on the cowl 
panel over the antenna opening 
(Figs. 1 and 2). 

2. Insert the antenna lead-in cable into 
the antenna hole in the cowl and 
through the grommet until the 
antenna base is seated on the cowl. 


The grommet must be firmly seated 
to prevent air and water leakage. 

3. Install the four antenna attaching 
screws. 

4. Place the cap in position over the 
antenna base and snap the cap onto 
the base. 

5. Route the antenna lead-in cable 
along the lower edge of the 
instrument panel and place in the 
three clips. 

6. Connect the antenna lead-in cable to 
the radio and check the radio 
operation. 


L-SERIES 


Removal 

1. Remove the headlining (гіт panel 
and the radio housing. 

2. Disconnect the antenna lead-in 
cable from the radio (Fig. 3). 

3. Unscrew and remove the antenna 
rod assembly. 


FIG. 1 Antenna Installation—F-100 Through F-350 the radio (Figs. 1 and 2). 


4. Support the base and cable assembly 
and remove the stanchion nut, 
stanchion and gasket. 

5. Remove the base and cable 
assembly, collar and insulator. 


Installation 

1. Position the collar and insulator on 
the base and cable assembly (Fig. 3). 

2. Insert the base and cable assembly, 
collar and insulator into the drilled 
antenna opening. 

3. Install the gasket, stanchion and 
stanchion nut. 

4. Thread the rod assembly onto the 

base assembly and torque to 35-50 

in-Ibs. 

Install the headlining trim panel. 

Plug the antenna lead-in cable into 

the radio assembly and adjust the 

antenna trimmer. 

7. Install the radio housing. 


n 


K3021-A 


35-11-02 


ANTENNAS 


35-11-02 


C-SERIES 


The tilt cab antenna is installed from 

the underside of the cowl. 

Removal 

l. Disconnect the antenna lead-in 
cable from the radio. 

2. Remove the mounting nut and 
stanchion assembly (Fig. 4). 

3. Push the antenna base out through 
the right hand door upper hinge 


opening. 

4. Remove the antenna and lead-in 
cable. 

Installation 


l. Insert the tip of the new antenna 
through the right hand door upper- 
hinge opening and through the 
antenna mounting hole (Fig. 4). 

2. Pull the antenna into position. 
Install the stanchion and nut. 
Tighten the nut to 15 in-Ibs torque. 

3. Route the antenna lead through the 
opening under the instrument panel, 
and plug the connector into the 
antenna socket of the radio chassis. 
Seat the cable grommet into the hole 
in the cowl. 

4. Check the operation of the radio and 
adjust the antenna trimmer. 


W-SERIES 


Removal 

1. Disconnect the antenna lead-in 
cable from the antenna (Fig. 5). 

2. Remove the two nuts, washers, and 
insulator attaching the antenna to 
the cab and remove the antenna. 

Installation 

1. Position the antenna to the cab and 
install the insulator, washers, and 


nuts (Fig. 5). 
2. Connect the lead-in cable to the 
antenna. 


3. Check the operation of the radio and 
adjust the antenna trimmer. 


ECONOLINE 


Removal 

1. Disconnect the antenna lead from 
the radio receiver cable (Fig. 6). 

2. Pull the antenna lead through the 
grommet located under the dash 
panel. 

3. Remove the grommet from the side 
cowl panel. 

4. Remove the antenna mounting nut 
and stanchion. 

5. Remove the antenna and retainer 
assembly from the vehicle. 
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FIG. 2 Antenna Instollotion—F-500 Through Ғ-750 


Installation 

1. Feed the antenna lead through the 
antenna mounting opening, side 
cowl panel and through the 
grommet located under the dash 
panel. 

2. Connect the antenna lead to the 
radio receiver cable. 

3. Position the grommet which is part 
of the antenna lead in the side cowl 
panel. Pull in hard on the lead to 
seat the grommet. 

4. Position the antenna, antenna 
retainer and stanchion and install 
the mounting nut. 

5. Check the operation of the radio and 
adjust the antenna trimmer. 


BRONCO 


Removal 

1. Remove the bolt and nut retaining 
the antenna to the mounting bracket 
(Fig. 7). 

2. Remove the nut and stanchion 
assembly. 


3. Disconnect the antenna lead from 
the radio. Pull the lead back to the 
cowl. 

4. Remove the antenna from the 
underside of the fender. 

Installation 

l. Position the antenna from the 
underside of the fender. Install the 
stanchion assembly and start the nut 
(Ғір. 7). 

2. Position the antenna іп the 
mounting bracket, tighten the 
stanchion nut and install the bolt 
and nut in the mounting bracket. 

3. Feed the lead through the cowl. 
Route the lead behind the steering 
column wire harness and over the 
steering column to the radio. 

4. Plug the antenna into the radio 
chassis and check the operation of 
the radio. 

5. Adjust the antenna trimmer. 
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FIG. 3 Antenna Installation—L-Series 
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FIG. 4 Antenna Installation—C-Series 
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FIG. 5 Antenna Installation—W-Series 


LEAD-IN CABLE 


L 1026-А 


35-11-05 


ANTENNAS 


35-11-05 


ANTENNA- 
RETAINING NUT RADIO 


CONNECTOR pe 
STANCHION 1 


5 4 
7 б NG ee 
ы i | / Š 2 22 GROMMET 
) p > 


FRONT OF VEHICLE ЖЖ ; H 
к= 
r f П 
ЦА ru GROMMET (PART OF CABLE) 
` ГАД 
x` Ше. 
Ns ere 11135-А 
FIG. 6 Antenna Installation—Econoline 
STEERING EA 
COLUMN šj 


уус RADIO RECEIVER 


NUT 
18918-A 
STANCHION ASSY. 
18918-A 


I j ^w 
' on 


HOUSING ASSY. 
19095-В 


L 1314-A 
FIG. 7 Antenna Installation— Bronco 


35-31-01 SPEAKERS 35-31-01 
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PART 35-31 Speakers 


e 
° 8 8 g Š ° = 
COMPONENTINDEX > `S s = = = 
: > = 6 > N [77] о © © 
Applies to Models as Indicated az ш © 2 z cá т] 
DESCRIPTION 31-01 
REMOVAL AND INSTALLATION 31-01 31-03 31-02 31-03 31-04 

| A page number indicates that the item is for the vehicle(s) listed at the head of the column sj 

DESCRIPTION 

SPEAKER DESCRIPTION 
The radio speakers used in all 

vehicles have 3.2 ohms impedance. The 

new speakers are not interchangeable 

with the 8 ohm speakers used before 

1972. 

REMOVAL AND INSTALLATION 

SPEAKER the plate assembly. Then install the Installation 

plate attaching screws and the grille. 1. Position the speaker and speaker 

F-100 THROUGH F-350 5. Connect the speaker wires, and bracket to the instrument panel and 

check the speaker operation. install the bracket retaining screw 

AM Radio Without Air Conditioning (Fig. 2). 

ils Disconnect the speaker үлә the dg cu eni 4 г er б Да ТҚазайы 
connector behind the radio.Do 1 Š Pond E oor trim panel an 3. Connect the speaker wires (о the 
operate the radio with the speaker матете: 4 radio at the connector and check the 
disconnected. 2. Disconnect the speaker wires at the 3 5 

f d operation of the radio and speaker. 

2. Remove two screws attaching the connector (Fig. 1).Do not operate 

speaker to the instrument panel the radio with speakers 

| š L-SERIES 
(Fig. 1), and remove the speaker disconnected. 
from under the instrument panel. 3. Remove four speaker attaching Removal 

3. To install, position the speaker to screws and remove the speaker. 1. Remove the radio chassis housing 
the underside of the instrument 4. To install, connect the speaker wires from the roof panel. 
panel and install the two attaching at the connector. Then, position the 2. Disconnect the speaker plug 
Screws. speaker to the door and install the connector (Fig. 3).Do not operate 

4. Connect the speaker wires to the attaching screws. the radio when the speaker is 
radio and check the operation of the 5. Check the speaker operation. Then, disconnected. 
speaker. install the watershield and door trim 3. Remove the two speaker mounting 

panel. nuts. 

AM Radio with Air Conditioning F-500 THROUGH F-750 x т the speaker. 

1. Disconnect the speaker wires at the nstallation 
connector behind the radio.Do not Removal | 1. Position the speaker on the radio 
operate the radio with the speaker 1. Disconnect the speaker wires at the chassis housing speaker mounting 
disconnected. connector (Fig. 2).Do not operate screws (Fig. 3). 

2. Remove the two grille assembly the radio with the speaker 2. Install the two speaker mounting 
retaining screws (Fig. 1). disconnected. | nuts. 

3. Remove two plate assembly 2; Кетоуе the radio from the 3. Connect the speaker plug connector. 
attaching screws and lift the plate Instrument panel. 4. Install he radio chassis on the roof 
and speaker from the instrument 3. Remove the speaker bracket panel. 
panel. Then, remove the speaker retaining screw at the radio opening. 
from the plate assembly (Fig. 1). 4. Remove the speaker bracket and 


4. To install, assemble the speaker to speaker from the vehicle. 
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FIG. 1 Radio Speaker Installation—F-100 Through F-350 


C-SERIES 


Removal 

1. Remove the four speaker mounting 
screws and wing-nuts (Fig. 4). 

2. Disconnect the speaker plug 
connector. Do not operate the radio 
when the speaker is disconnected. 

3. Remove the speaker. 

Installation 

1. Position the speaker under the 
instrument panel (Fig. 4). 

2. Install the four speaker mounting 
screws and wing-nuts. 

3. Connect the speaker plug connector. 


W-SERIES 


Removal 

1. Remove eight screws attaching the 
speaker and base to the roof panel 
(Fig. 5). 


2. Lower the speaker and base and 
disconnect the speaker and dome 
light wires at the connectors. Do not 7 2 
operate the radio when the speaker z L 1331-A 


is disconnected. 
3. Remove four screws attaching the 
speaker to the base, and remove the 


speaker. 


FIG. 2 Speaker Installation—F-Series 


35-31-03 5РЕАКЕК5 35-31-03 


L 1320-A 
FIG. 3 Speaker Installation—L-Series 
Installation 
l. Position the speaker to the base, and GRILLE 18985 
install the four attaching screws 
(Fig. 5). 


2. Connect the speaker and dome light 
wires and position the speaker and 5 f 2 A INSTRUMENT 
base to the roof panel. SS ^ PANEL PAD 

3. Install the eight speaker and base : 
attaching screws, and check the 
operation of the speaker. 


ECONOLINE 


Removal 

1. Pull the radio control knobs off the 
radio control shafts. 

2. Remove eight screws attaching the 
radio bezel to the instrument panel 
(Fig. 6). 

3. Pull the bezel away from the radio, 
and disconnect the speaker wires at 
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IN 2” Q 20 
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FIG. 4 Speaker Installation—C-Series 
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FIG. 6 Speaker Installation—Econoline 


35-31-04 


4. Remove two nuts attaching the 
speaker to the radio bezel and 
remove the speaker. 

Installation 

1. Position he radio speaker to the 
bezel and install the attaching nuts 
(Fig. 6). 

2. Position the bezel to the radio, and 
connect the speaker wires at the 
multiple connector. 

3. Install the eight radio bezel 
attaching screws and the radio 
control knobs. 


BRONCO 


Removal 

l. Disconnect the speaker leads from 
the receptacle on the underside of 
the radio chassis. 

Do not operate the radio when the 
speaker is disconnected. 

2. Remove the speaker retaining 
screws (Fig. 7). and the speaker 
mounting board and speaker from 
the instrument panel. 

Installation 

1. Position the replacement speaker 
and mounting board to the 
instrument panel, and install the 
speaker retaining screws (Fig. 7). 

2. Connect the speaker lead wires to 
the receptacle and check the 
operation of the radio. 
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FIG. 7 Speaker Installation— Bronco 
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ASH RECEPTACLES AND CIGAR LIGHTERS 35-40-01 
PART 35-40 Ash Receptacles and 
Cigar Lighter 
REMOVAL AND INSTALLATION 
ASH RECEPTACLES 
Ash receptacle shield assemblies ELEMENT 
that retain the ash receptacles may be ASSEMBLY 


easily removed by first removing the ash 
receptacle. The shield assembly may 
then be removed by removing the shield 
assembly mounting screws. 


CIGAR LIGHTERS 


ТІ; 


3. 


Disconnect һе battery ground cable. 
Remove the lighter element (Fig. 1). 
Disconnect the push-on connector 
from the base of the lighter socket. 
Remove the illuminating lamp 
socket (if so equipped) from the side 
of the lighter socket retainer by 
depressing both sides of the 
illuminating lamp socket and pulling 
away from the lighter socket 
retainer. 

Unscrew and remove the socket 
retainer. 

Remove the socket from the front of 
the instrument panel. 


ILLUMINATING 
LAMP ASSEMBLY 
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FIG. 1 Cigar Lighter Installation 


35-50-01 MIRROR-INSIDE AND OUTSIDE 35-50-01 


PART 35-50 Mirrors—Inside and Outside 


COMPONENT INDEX Page Page 


REMOVAL AND INSTALLATION 
Inside Rear View Mirror ............ 50-01 
Outside Rear View Mirror .......... 50-01 


COMPONENT INDEX 


REMOVAL AND INSTALLATION - Cont. 
Remote Control Rear View Mirror К 50-01 


REMOVAL AND INSTALLATION 


INSIDE REAR VIEW MIRROR 


Mirror Removal 

1. Loosen the mirror assembly-to- MIRROR 
mounting bracket set screw (Fig. 1). See. 

2. Remove the mirror assembly by 
sliding upward and away from the 
mounting bracket. 

Mounting Bracket Installation 

1. Locate and mark the mirror 
mounting bracket location on the 
outside surface of the windshield 


WINDSHIEL — - 


VINYL 
PAD 


DAY /NITE MIRROR MOUNTING 


with a wax pencil (Fig. 1). LEVER BRACKET 11333-А 
2. Thoroughly clean the inside of (һе 
windshield with mild abrasive FIG. 1 Inside Rear View Mirror Installation 


cleaning powder and a clean cloth 
saturated in alcohol. Then, use a 
paper towel and remove all cleaner 


8. Allow the bond to set for five bracket stud nuts or by removing the 


from the windshield. 


minutes. Then, remove any excess 


mounting bracket screws (Fig. 4). 


3. Roughen the bonding surface of the bonding material from the 
mounting bracket with fine grit windshield with an alcohol REMOTE CONTROL REAR VIEW 
sandpaper. Then, wipe the surface dampened rag. MIRROR 
clean with a paper towel soaked in Mirror Installation 
alcohol. Attach the mirror to the mounting Removal 

4. Using the applicator, apply a bracket and tighten the set screw to 5-15 l. Remove the bezel nut from the 
generous amount of Loctite Minute in-Ib. remote control actuator (Fig. 5). 


OUTSIDE REAR VIEW MIRROR 2. Attach a pull cord to the remote 


control actuator. 

Remove two mirror attaching 
screws and remove the mirror and 
control cables from the door. When 
the cables are out of the door, 
disconnect the pull cord from the 
remote control actuator. Do not 
allow the pull cord end to be pulled 
into the door. 


Bond Accelerator to the bonding 
surface of the mounting bracket. 


Allow the bonding material to dry CONVENTIONAL TYPE—BRONCO 3. 
for five minutes. Do not touch the ECONOLINE AND F-100-350 


mounting surface. 

5. Apply a thin film of Accelerator to The conventional outside rear view 
the mounting surface of the mirror is mounted on the door. To 
windshield. Allow the bonding remove the mirror, remove the 
material to dry for one minute. attaching screws and lift off the mirror 

6. Apply two drops of Loctite Minute and gasket (Fig. 2). 


Bond to the mounting surface of the Installation 
: WE 
bracket. Using a clean toothpick or ЗАРЕ TYPE l. Attach the pull cord to the remote 
wooden match, quickly spread the ‚ The western type outside rear view control actuator. 
adhesive evenly over the mounting mirrors (Fig. 3) are usually mounted on 2. Position the mirror to the door using 


both doors. The mirrors may be the pull cord to route the cables and 
removed from the mounting bracket by actuator through the door. 
removing the attaching nuts. 3. Install the two mirror attaching 


MOUNTING BRACKETS ала 


Pull the remote control actuator 
The mounting brackets are removed 


through the hole in the door trim 
by removing either the mounting panel and install the bezel nut on the 


surface of the bracket. 

7. Quickly position the mounting 
bracket on the windshield. The 3/8 
inch circular depression in the 
bracket must be toward the bottom 
edge. Press the bracket against the 
windshield for about one minute. 


35-50-02 MIRROR-INSIDE AND OUTSIDE 35-50-02 


— = BRONCO AND F-100-350 ECONOLINE 


L1336-A 
FIG. 2 Conventional Outside Mirror—Bronco, Econoline and F-100—F-350 


actuator. 

5. Remove the pull cord from the 
actuator and check the operation of 
the mirror. 
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FIG. 3 Western Type Outside Mirrors 
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FIG. 4 Western Type Mirror—Mounting Bracket—Typical 
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FIG. 5 Remote Control Rear View Mirror 


35-60-01 


WINDSHIELD WIPERS-ELECTRIC 


35-60-01 


PART 35-60 Windshield Wipers—Electric 


COMPONENTINDEX 


ADJUSTMENTS 
Arm and Blade Assembly 
DESCRIPTION AND OPERATION 
Wiper System . 


DISASSEMBLY AND ASSEMBLY 
Brush End Plate 


COMPONENT INDEX 


Wiper Motor 


TESTING 


REMOVAL AND INSTALLATION 
Pivot Shaft and Linkage Assembly ‚| 6010 
Wiper Blade Assembly 
Wiper Blade Element 


Wiper Control Switch . 


SPECIFICATIONS ` 


60-08 
2:06 


(ер) 


60-11 


60-01 


DESCRIPTION AND OPERATION 


All trucks with hydraulic brakes are 
equipped with two-speed electric wiper 
motors. Trucks with air brakes are 
equipped with an air pressure operated 
motor. 

Two independent two-speed motors 
are used on tilt-cab trucks. They are 
connected together and connected to the 
wiper control switch by an intermediate 
wiring harness. The quick-disconnect 
plug is a part of the wiring harness. 

The two-speed, permanent magnet, 
three brush electric windshield wiper 
motor (excluding L-Series truck wiper 
motors) has a brush rigging that permits 
selection of low or high speed. When the 


control selector is in low position, the 
grounded brush and the white wire 
brush are used, and the motor operates 
at low speed. When the control selector 
is in high position, the grounded brush 
and the blue wire brush are used. 
Current by-passes a portion of the 
armature winding, causing the motor to 
run faster. When the control selector 1s 
moved to the park position, the motor 
will continue at low speed until the park 
switch lower contacts open, stopping the 
motor in the park position. 
Intermittent Wipers 

Optional intermittent wipers are 
available on F-100 through F-350 


trucks. This system 15 a two-speed wiper 
system with an intermittent feature. For 
normal wiper operation, turn the wiper 
control knob to the right to any one of 
two detents (Low and High speed). 

For intermittent operation of the 
wiper switch, rotate the wiper control 
knob to the left. The more the knob is 
rotated to the left, the longer the time 
interval between wiper blade sweeps. 

The governor for the intermittent 
wiper system is mounted on the lower 
flange of the instrument panel below the 
wiper-washer switch. 


TESTING 
WIPER MOTOR CURRENT DRAW 


EXCEPT L-SERIES 


Disconnect the linkage from the 
motor and disconnect the electrical plug 
to test the motor on the vehicle. Connect 
the green lead from the test equipment 
to the battery positive (plus) post (Fig. 
1). Connect the positive (red) lead from 
the tester first to the low speed 
connection and then to the high speed 
connections at the connector plug as 
shown. In either case, the current draw 
should not exceed 3 amperes. 


L-SERIES 
The windshield Wiper Motor Tests 


can be performed with the wiper motor 
installed in the vehicle with linkage 
disconnected or on the bench. 

The motor terminals are too small to 
make the necessary test connections 
without using connector sleeves and 
wires between the motor terminals and 
the test equipment as shown in Fig. 2. 
The connector sleeves (available in Kit 
No. C4AZ-14294-B) should be crimped 
onto both ends of the wires. 

Connect the positive (red) lead from 
the test equipment to the center terminal 
on the motor end plate, and connect the 
green lead from the tester to the battery 
positive post (Fig. 2). Connect a jumper 
wire from the battery negative post to 
the low speed terminal on the motor end 


plate and read the current draw. Move 
the jumper wire from the low speed 
terminal to the high speed terminal, and 
read the high speed current draw. In 
either case the current draw should not 
exceed 3.5 amperes. If the current draw 
does exceed 3.5 amperes, check the 
output arm and windlatch mechanism 
for binding or damage before replacing 
the motor. 


CIRCUIT BREAKER TEST 


The circuit breaker is located in the 
wiper control switch. 

All pin terminal switches have a 
circuit breaker rating of 8 1/4 amps and 
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all blade terminal switches have а rating 

of 7 amps 
Two separate tests are necessary to 

check for correct circuit breaker 
operation. 
Test 1 
1. Before connecting the switch to the 
Rotunda volt-amp tester as shown in 
Fig. 3, short the tester leads together 
and adjust the current draw until it 
equals the circuit breaker rating. 
Connect the switch to the tester as 
shown in Fig. 3. Leave the switch 
connected to the tester for ten 
minutes. The current reading on the 
ammeter should remain at the rated 
current. If the circuit breaker opens 
during the ten minutes, replace the 
wiper switch assembly. 

Test 2 

1. Short the tester leads together and 
adjust the current draw until it is 
twice the rated current. 

2. Connect the switch as shown in Fig. 
3. The current reading on the 
ammeter should drop to zero within 
30 seconds. If it takes longer than 30 
seconds for the circuit breaker to 
open (current reading drops to zero) 
replace the wiper switch assembly. 
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WIPER SWITCH CONTINUITY 
TEST 


Check the continuity between the 
switch terminals as shown in Figs. 4 and 
5. Either а self-powered test light or an 
ohmmeter сап be used to test a standard 
two speed switch. An ohmmeter must be 
used to test a switch used with the 
intermittent wiper system. 

To detect marginal operation of the 
switch, rotate the switch control knob 
while each reading is being taken. 

If the switch does not exhibit 
continuity as shown in Figs. 4 and 5, or 
if poor continuity exists in any switch 
position, replace the switch. 


WINDSHIELD WIPER 
INTERMITTENT GOVERNOR TEST 


F-100 THROUGH F-350 

If intermittent operation 15 
unsatisfactory, first check the motor 
current draw and the control switch and 
all connecting wires for continuity. If 
the motor, switch and connecting wires 
are OK, replace the electronic governor. 
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FIG. 1 Wiper Motor Current Draw Test 


PAKING TEST—ELECTRIC 


Stop the wiper system with the 
ignition switch so that the wiper blades 
are not in park position. Connect 
jumper wires as shown in Fig. 5. The 
wipers should not run more than one 
full cycle and then park. If the motor 
will not park or will not run to park 
position, replace the park switch. If the 
motor stops correctly check the 
windshield wiper manual control switch 
and the wiring for continuity. 
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FIG. 2 Wiper Motor Tests 
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FIG. 3 Circuit Breaker Test 
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FIG. 4 Wiper Switch Continuity Test—(Except Lt. Truck) 
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FIG. 6 Park Test—Except L-Series 
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ADJUSTMENTS 


ARM AND BLADE ASSEMBLY 


Remove the arm and blade 
assemblies from the pivot shafts. Turn 
on the wiper switch, allow the motor to 
move the pivot shafts three or four 


FIG. 7 Wiper Arm and Blade Adjustment 


WINDSHIELD WIPERS-ELECTRIC 


cycles, and then turn off the wiper 
switch. This will place the pivot shafts in 
park position. 

Install the arm and blade assemblies 
on the pivot shafts to dimension X as 
shown in Fig. 7. Dimension X is the 


Vehicle 


C-Series (Para-Wipe) 


Dimension X (Inches) 


Passenger Side 


1.75-2.75 


Vehicle 


1.75-2.75 | Econoline 00000000001 
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FIG. 8 Wiper Arm and Blade Adjustment—X Dimension 
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distance between the centerline of (һе 
blade saddle and the edge of the glass. 
The value of Dimension X for each 
vehicle 15 given in Fig. 8. 
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REMOVAL AND INSTALLATION 


WIPER MOTOR 


BRONCO 


The motor апа bracket assembly 15 
mounted on the left side of the 
windshield header. To remove the 
motor, it will be necessary first to 
remove the cover and disconnect the 
linkage arm and pivot shaft assembly 
from the motor drive arm by removing 
the retaining clip (Fig. 9). Disconnect 
the motor wires at the multiple 
connector. Remove the two bolts and 
nuts that attach the motor mounting 


bracket to the windshield header, and 
remove the bracket and motor assembly. 

When installing the motor, tighten 
the motor bracket-to-windshield header 
bolts to torque of 48-72 in-lbs and 
tighten the nuts to 20-30 in-Ibs. Then, 
install the cover. 


C-SERIES 


Removal 

1. Remove one nut and arm and blade 
assembly. 

2. Remove the ten wiper motor access 
cover screws from outside of the cab 
and remove cover. 


3. Disconnect the wiper motor wires at 
the multiple connector under the 
cowl, and pull the connector plug 
and wiring out through the grommet 
hold along with the grommet. 

4. Remove four bolts retaining the 
wiper motor and mounting bracket 
to the body and remove it from the 
vehicle. 

5. Remove one clip and two nuts and 
remove the motor from the 
mounting bracket. 


Installation 
l. Position he motor to the mounting 
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bracket. Install two nuts and one 

clip. 

Position the wiper motor апа 

bracket assembly to the body and 

Install four bolts. Tighten the bolts 

to a torque of 48-72 in-lbs. 

3. Push the motor wiring and 
connector plug through the 
grommet hole and connect it to the 
multiple connector under the cowl. 

4. Position the access cover to the front 

outer side of the cab and secure it 

with screws. 

Install the wiper arm and blade 

assembly. 

6. Check the operation of the motor. 


F-100 THROUGH F-350 


N 


un 


Removal 

l. Disconnect the battery ground 
cable. 

2. Remove the radio (if so equipped) as 


outlined in Part 35-02. 

3. Remove the wiper motor bracket 
attaching bolts (Fig. 10). 

4. Disconnect the wiper motor wires. 
Then, disconnect the wiper arm 
linkage from the motor shaft (Fig. 
9). 

Installation 

l. Connect the linkage to motor and 
install motor bracket attaching bolts 
(Figs. 9 and 10). Tighten bolts to 8- 
16 ft-Ib torque. 


LINKAGE ARM 
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STEP 1- INSTALL CLIP 


FIG. 9 Wiper Arm Connecting Clip Installation— Bronco, Econoline, F-and L-Series 


Connect wiper motor wires. 

Install radio as outlined in Part 35- 
02. 

Connect battery cable and check 
wiper motor operation. 


ECONOLINE 


1 


N 
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Disconnect the battery ground 
cable. 

Disconnect the wiper motor wires at 
the harness multiple connector or 
stud terminal. 

Remove the clip that retains the 
motor drive arm to the linkage 
mounting arm and pivot shaft 
assembly (Fig. 9). 

Remove the wiper motor bracket 
attaching bolts and remove the 
motor and bracket from the vehicle. 
Then, remove the motor from the 
bracket. 

Check the new motor to be sure it is 
in the park position. Then, install 
the motor on the mounting bracket. 
Remove the drive arm from the old 
motor and install it on the new 
motor in the park position (in the 
opposite direction from the ground 
strap). 

Install the motor and bracket on the 
dash panel. 

Connect the linkage mounting arm 
and pivot shaft assembly to the 
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STEP 2- PUSH FORWARD 


motor drive arm and install the 
retaining clip 

9. Connect the motor wires to the 
harness or stud terminal and the 
ground cable to the battery. Then 
check the operation of the wipers. 


L-SERIES 


Disconnect the battery ground 
cable. 

Remove the wiper arm and blade 
assemblies from the pivot shafts. 
Remove the cowl grille and disconnect 
the linkage drive arm from the motor 
output arm crankpin by removing the 
retaining clip. Disconnect the two 
(push-on) wire connectors from the 
motor. 

From the engine side of the dash 
panel, remove the three bolts that retain 
the motor to the dash and remove the 
motor. If the output arm catches on the 
dash during removal, rotate the motor 
body so that the output arm will clear 
the opening in the dash. 

An output shaft seal of moulded 
rubber is installed on the casting neck 
below the output arm. A 5/8 inch thick 
expanded rubber flat seal is used for 
sealing the motor to the body sheet 
metal. 

If the motor is being replaced, 
transfer the output arm and moulded 
rubber shaft seal to the new motor and 


LOCKING FLANGE 


N 


ME 


STEP 3- LOCKED POSITION K2423-A 
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FIG. 10 Windshield Wiper Motor Instollation—F-100 Through F-350 


then install the flat expanded rubber seal 
before installing to the body sheet metal. 


WIPER CONTROL SWTICH 


EXCEPT ECONOLINE 


1. Disconnect the battery cable. 

2. Remove the wiper switch knob, 
bezel nut, and bezel 

3. Pull out the switch from under the 
instrument panel. Disconnect the 
plug connector from the switch and 
remove the switch 

4. Position the switch and connect the 
plug connector 

5. Position the switch in the 
instrument panel and install the 
bezel, bezel nut, and knob 

6. Connect the battery cable and check 
the operation of the switch. 

ECONOLINE 

l. Disconnect a battery cable at the 
battery 

2. Loosen the set screw on the wiper 
control knob, and remove the knob 

3. Remove the wiper control to 
instrument panel retaining nut, 
using tool T56L-700A. 

4. Remove the wiper control from the 
instrument panel, and disconnect 
the wires at the wiper control. 

5. Connect the wires to the 


replacement wiper control. 


14401 


Position the wiper control and bezel 
to the instrument panel and install 
the retaining nut. 

Place the control knob on the shaft 
and tighten the set screw. 
Connect the battery cable, and 
check the operation of the wipers. 
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FIG. 11 Windshield Wiper Intermittent Governor 


INTERMITTENT GOVERNOR 


F-100 THROUGH F-350 
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Disconnect the wire connectors 
from the governor. 
Remove the two governor attaching 


35-60-09 WINDSHIELD WIPERS-ELECTRIC 35-60-09 
screws (Fig. 11), and remove the 
governor. 
3. Position the governor to the 
ARM 


instrument panel flange, and install 
the two attaching screws. 

4. Connect the wire connectors, and 
check the operation of the wiper 
system. 


BLADE ASSEMBLY TO WIPER 
ARM 


Wiper blades are used from two 
different manufacturers. We will use the 
first letter of the manufacturers trade 
name to indicate the type of blade. 

T and A blades come in two types. 
With a bayonet type, the blade saddle 
slides over the end of the arm and is 
engaged by a locking stud. With the 
bottom type, a screw and nut is used to 
retain the blade on the arm. 


BAYONET TYPE 


To remove a T type blade, press 
down on the arm to unlatch the top 
stud. Depress the tab on the saddle (Fig. 
12) and pull the blade from the arm. 

To remove an A type blade, press 
inward on the tab (Fig. 13) and pull the 
blade from the arm. 

To install a new blade assembly, 
slide the blade saddle over the end of the 
wiper arm so that the locking stud snaps 
into place. 


RUBBER ELEMENT TO WIPER 
BLADE 


The rubber element in all blades can 
be replaced. 


A-TYPE 


To remove, depress the latch pin and 
slide the element out of the yoke jaws 
(Fig. 14). 

To install, slide the element through 
the yoke jaws and insert the blade frame 
assembly into the slots of the yoke jaws. 


Т-ТҮРЕ 


То remove, squeeze the latch lock 
release and pull the element out of the 
lever Jaws (Fig. 14). 

To install, insert the new element 
through each of the lever Jaws. Be sure 
the element is engaged in all of the lever 
jaws. 

If the arm or blade assembly is bent 
or distorted, replace the complete blade 
assembly. 
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FIG. 12 T Blade—Bayonet Type Removal 
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FIG. 14 Rubber Element Replacement 
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PIVOT SHAFT AND LINKAGE 


BRONCO 


Remove the windshield wiper arm 
and blade assemblies from their pivot 
shafts. Disconnect the linkage arm from 
the motor drive arm by removing the 
retaining clip. THE RIGHT AND 
LEFT PIVOT SHAFT ASSEMBLIES 
ARE EACH RETAINED TO THE 
WINDSHIELD HEADER BY TWO 
MOUNTING SCREWS and 
OCTAGONAL NUT. Remove these 
mounting screws and nut, and remove 
the pivot shafts and linkage as an 
assembly. 


ECONOLINE 


l. Remove the wiper blade and arm 
assembly from the pivot shaft. 

2. Working under the instrument panel 
from inside the vehicle, remove the 
six screws retaining the pivot shafts. 

3. Remove the retaining clip that 
secures the linkage to the wiper 
motor arm and remove the linkage 
and pivot shafts from the vehicle. 

4. Position the pivot shafts in the 

mounting holes on the front cowl 

panel. Secure the linkage to the 
motor arm with the retaining clip. 

Install the six screws retaining the 

pivot shafts to the cowl. 

6. Install the wiper arm and blade 
assemblies to the pivot shafts and 
check the operation of the wipers. 
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F-SERIES 


Removal 

1. Open the hood and disconnect the 

battery ground cable. Remove the 

arm and blade assemblies from the 

pivot shafts. 

Reach under the instrument panel 

and disconnect the speedometer 

cable from the rear of the instrument 

cluster. 

3. Remove the instrument cluster 
bezel. 
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4. Loosen the three bolts retaining the 
wiper motor bracket to the cowl. 
This will allow access between the 
cow] panel and the link assembly. 
Remove the clip retaining the motor 
drive arm to the link assemblies 
(Fig. 9). 
6. Through the cluster bezel opening, 
remove the retaining bolts from the 
left pivot assembly. Remove the left 
pivot and link assembly from under 
the instrument panel. 
Remove the glove box assembly. 
Remove the three bolts retaining the 
right pivot and link assembly to the 
cowl panel. 
9. Disconnect the right link assembly 
from the drive arm and remove the 
right pivot and link assembly. 


Un 
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Installation 

1. Place gaskets on the pivot shafts and 
position the shafts to the cowl panel 
and install the retaining bolts. 

2. Install the glove box assembly. 

3. Position the link assemblies to the 
motor drive arm and install the 
retaining clip (Fig. 9). 

4. Tighten the bolts retaining the 
motor bracket to the cowl. 

5. Install the wiper arm and blade 
assemblies (Fig. 8). 

6. Position and install the instrument 
cluster bezel. 

7. Connect the speedometer cable. 

8. Connect the battery ground cable 
and close the hood and check the 
operation of the wipers. 
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Removal 

1. Open the hood and disconnect the 
battery ground cable. 

2. Reach under the instrument panel 

and disconnect the speedometer 

cable from the rear of the instrument 

cluster. 

Remove the instrument cluster. 

4. Loosen the three bolts retaining the 
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wiper motor to the mounting 
bracket. This will allow access 
between the cowl panel and the link 
assembly. 

5. Remove the clip retaining the motor 
drive arm to the link assemblies 
(Fig. 9). 

6. Atthe outer side of the cowl, remove 
the pivot shaft retaining nut from 
the left pivot shaft. Remove the left 
pivot and link assembly through the 
cluster opening. 

7. Remove the glove box assembly. 

8. At the outer side of the cowl, remove 
the pivot shaft retaining nut from 
the right pivot shaft. 

9. Disconnect the link assembly from 
the drive arm and remove the pivot 
and link assembly. 


Installation 

1. Position the right pivot shaft to the 
cowl panel and install the retaining 
nut from outside. Tighten the nuts to 
a torque of 75-100 in-lbs. Slide the 
right link assembly onto the motor 
drive arm. 


2. Through the cluster opening, 
position the left pivot shaft to the 
cowl panel and install the retaining 
nut from the outside. Tighten the 
nut to a torque of 75-100 in-Ibs. Slide 
the left link assembly onto the motor 
drive arm, and install the retaining 
clip (Fig. 9). 

3. Install the glove box assembly. 


4. Tighten the bolts retaining the 
motor bracket to the cowl. 

5. Install the wiper arm and blade 
assemblies. 

6. Position and install the instrument 
cluster assembly. 

7. Connect the speedometer cable. 

8. Connect the battery ground cable 
and close the hood and check the 
operation of the wipers. 


DISASSEMBLY AND ASSEMBLY 


The wiper motor is not serviced in a 
complete assembly or in individual 
parts, but in kits of the major sub- 
assemblies. Removal and installation 
procedures are given here for the kits. 


COVER AND SWITCH ASSEMBLY 


L-SERIES 


Remove the four cover retaining 
screws to remove the assembly. Replace 


with the appropriate kit. Be sure to 
reassemble the ground strap under the 
cover screw. Use the new screws 
supplied with the kit and tighten to 15- 
25 1п-165. torque. 


BRUSH END PLATE 


L-SERIES 


Carefully observe the original 
position of the bale retainer and pry it 


off with а screwdriver. Remove the end 
plate and plug. Replace it with the 
appropriate kit. 

When installing the end plate, use a 
fine wire probe through the hub opening 
to position the brushes on the 
commutator. Rotate end plate to 
position. the key in the notch and 
assemble the plug. Reinstall the bale 
retainer carefully with a screwdriver to 
avoid overbending. 
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WIPER MOTOR 
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Disassembly 


l. 


Remove the gear cover retaining 
screws, ground terminal and cover 
(Fig. 15). 

Remove the idler gear by pressing 
shaft with retainer out of the motor 
housing. 

Remove the motor through bolts, 
motor round case, switch terminal 
insulator sleeve, and armature. Do 
not pound the motor case magnet 
assembly as the ceramic magnets 
may be damaged. 

Mark the position of the output arm 
with respect to the output shaft for 
assembly. Remove the output arm 
retaining nut, output arm, wave 
washer, flat washer, O-ring, leaf 
spring, output gear/shaft assembly, 
and parking switch lever and 
parking switch lever plate. 

Remove the brushes, bush springs, 
and wire harness. 

Remove the brush plate and switch 
assembly, and remove the switch 
contact to parking lever pin from the 
gear housing. 


Assembly 


It is essential that the idler gear 


shaft with the push-nut be reset to the 


original, proper depth in the gear 
housing. 


Т; 


Place the housing оп а flat surface 
with the inside of the housing facing 
up. 

Position the parking switch lever 
and lever plate with the cam rider 
pointing toward the gear housing 
output shaft hole. 

Apply a film of Sun Prestige grease 
to the output gear teeth and shaft 
bearing surface. Insert the shaft in 
the bearing. Make certain that the 
parking switch lever is clear of the 
cam and gear assembly. 

After installing idler gear on shaft 
insert shaft through park lever and 
plate. Use a drift and hammer to 
lightly tap the gear and pinion shaft 
to proper dept. (Do not allow push- 
nut to put a pre-load on gear. A 
.001-.007 in clearance is required.) 
Position the brush springs and 
brushes in the holders and wrap wire 
around them to hold them in the 
fully retracted position. Push the 
insulated brush connector into the 
switch terminal. 

Place the switch contact to parking 
lever pin in the gear housing. 
Position the brush plate assembly to 
the housing and install the retaining 
screws. 


7. Apply Sun Prestige grease to the ball 
bearing in the end of the armature 
shaft. Position the armature shaft in 
the gear housing and remove the 
brush retracting wires 

8. Holding the armature in position, 
install the motor case and magnet 
assembly, and through bolts. Align 
indicator marks on motor case and 
gear box housing before inserting 
through bolts 

9. Apply Sun Prestige grease to the 
worm gear and pinion and idle gear. 
Install end play spring in housing. 

10. Apply a generous amount of Sun 
Prestige grease to the area around 
the end of the armature shaft. Install 
the gear housing cover. 

Cleaning and Inspection 

l. Clean the gear housing of all old 
grease. Do not allow any cleaning 
fluid to contact the armature shaft 
and output shaft bearings. 

2. Wipe all other parts with a clean 
cloth. 

3. Inspect the gear housing for cracks 

or distortion. Replace a cracked or 

distorted housing. 

Check all shafts, bushings, and gears 

for scored surfaces. Replace 

damaged parts, and add new grease 
to the housing and gears. 
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SPECIFICATIONS 


ELECTRIC WINDSHIELD WIPER MOTOR AND SWITCH TEST CURRENT LIMITS 


i 


Motor Current | 


Switch Low Current 


Switch High Current 


Model Application Draw Test Pass Test Pass Test 
Except L-Series | 2.5 amperes 7 amperes 14 amperes 
L-Series | 3.5 amperes 8.25 amperes 16 5 amperes 
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FIG. 15 Disassembled Wiper Motor 
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PART 35-63 Windshield Wipers— Air 


REMOVAL AND INSTALLATION 


WIPER MOTOR 


L-SERIES 


Removal 


l. 


Open two air tank pet cocks to allow 
air pressure in the system to exhaust. 


2. Disconnect two plastic air lines from 
the wiper motor. 

3. Remove the clip retaining two pivot 
shaft links to the wiper motor. 

4. Remove the two nuts retaining the 
wiper motor to the mounting 
bracket (Fig. 1). 

5. Transfer the fittings. 

Installation 

1. Position the motor to the mounting 
bracket. Install the two retaining 
nuts. 

2. Position the arms to the motor and 
install the retaining clip. 

3. Connect two nylon air lines to the 
motor. 

4. Close the two air tank pet cocks. 

5. Start the engine and check the wiper 
operation. 

C-SERIES 

Removal 

1. Exhaust the air pressure from the air 
system. 

2. Remove the wiper motor access 
cover. 

3. Disconnect the air line from the 
wiper motor (Fig. 2). 

4. Disconnect the wiper drive linkage 
and wiper motor control cable from 
the motor (Fig. 2). 

5. Remove the wiper motor attaching 
screws and remove the wiper motor. 

Installation 

1. Position the wiper motor to the 
vehicle and install the attaching 
Screws. 

2. Connect the wiper drive linkage and 
the air line to the wiper motor (Fig. 
2). 

3. Connect the wiper motor control 
cable to the motor. 

4. Move the motor drive lever to the 


extreme position as shown by arrow 
A in Fig. 2. Keep the drive lever in 
that position. Then, force the cable 
housing in the direction of arrow B 
(Fig. 2) until a positive stop is felt. 


FIG ssl 


7. 


17450 
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17504 


Air Wiper—L апа C-Series 


Release the cable housing but 
continue to hold the drive lever in 
the direction of arrow A. Then, 
tighten the cable housing retaining 
Screw. 

Check the operation of the wiper 
motor. If the motor continues to 
operate when the control 15 in the 
OFF position, back-off the control 
screw (Fig. 2) until the condition is 
corrected. 

Install the wiper motor access cover. 


W-SERIES 


Removal 


Ie 


N 


Open the air tank pet cocks to allow 
air pressure in the system to exhaust 
IL: 

Remove the arm and blade assembly 
retained by a nut and washer. 
Remove the adapter with the use of 
a puller. 


K 2814-A 


4. Remove the rubber boot, nut and 
washer. 

5. Remove the cover from the front 
outside of the cab secured by four 
screws (Fig. 3). 

6. Remove two mounting bolts and 
disconnect three rubber vacuum 
lines and remove the motor. 

7. Transfer the mounting bracket. 

8. Transfer the two fittings. 

Installation 

1. Connect the three vacuum hoses. 
Position the motor and bracket 
assembly to the cab and install the 
two bolts. 

2. Install the cover plate with four 
Screws. 

3. Install the washer nut and rubber 
boot to the shaft. 

4. Tap the adapter on the shaft. 

5. Install the wiper arm, blade, washer 


and nut. 
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FIG. 2 Air Wipers—C-Series 


VIEW A K 3040-A 


6. Close the air tank pet cocks. 
7. Start the engine and check the wiper 
operation. 
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FIG. 3 Air Wiper W-Series 
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PART 35-70 Windshield Washers 


DESCRIPTION AND OPERATION 


WASHER SYSTEM—ELECTRIC WASHER SYSTEM—MANUAL 


The manual windshield washer 
system consists of a foot operated pump, 
reservoir and the necessary hoses, 


The electric windshield washer 
system consists of an instrument panel 
control switch, integral with the wiper 


control switch, reservoir and motor 
assembly and the necessary hoses, 
nozzles and attaching parts. 


nozzles and attaching parts. 


TESTING 


WASHER PUMP CURRENT DRAW 
TEST 


Attach the leads of the Volt-Amp 
Tester as shown in Fig. 1. The current 
draw should not exceed four amps while 
the washer pump is pumping fluid. 


VOLT-AMP-ALTERNATOR TESTER 


WASHER PUMP 


FIG. 1 Washer Pump Current Draw Test 


K2805-A 


ADJUSTMENTS 


WASHER NOZZLE 


F-SERIES 


The adjustment of either washer 
nozzle can be accomplished by bending 
the nozzle tube to provide desired 
windshield washer fluid distribution. 


C-SERIES 


Use a 0.015 inch diameter pin to 
adjust both nozzles on each washer jet. 


L-SERIES 


Rotate adjusting screw with Phillips 
screw driver to obtain the desired spray 
pattern. 


ECONOLINE AND W-SERIES 


Carefully turn the nozzle with a 
blade screwdriver to obtain the desired 
Spray pattern. 


BRONCO 


The Bronco windshield washer 
nozzles are not adjustable. 


35-70-02 


WINDSHIELD WASHERS 


35-70-02 


WASHER PUMP—ELECTRIC 


To remove the electric windshield 
washer reservoir and motor assembly 
from the vehicle, disconnect the lock-tab 
wire connector (use a small screwdriver 
to unlock the tabs) and hose. Remove 
the retaining screws and lift the 
assembly from the left fender apron (or 
radiator support). Disconnection of the 
hose will drain the reservoir. The washer 
reservoir and motor assembly is serviced 
separately as is the cover and screen 
assembly. The motor, motor retainer 
and seal and pump impeller are not 
serviced separately. 

The cover and reservoir are 
assembled with an interference fit. To 
remove the cover, grip the reservoir and 
tug on the cover strap until the cover 


comes off. To assemble the cover and 
reservoir, snap together by hand. 

Attach the reservoir and motor 
assembly to the vehicle with the 
retaining screws. Connect the lock-tab 
wire connector and hose. Fill the 
reservoir and operate the washer 
system. Check for leaks and align the 
nozzles if necessary. 

Do not operate the pump before 
adding fluid to reservoir. 


WASHER PUMP—MANUAL 

Pull back the floor covering and 
disconnect the hose from the pump (Fig. 
2). Then, remove the two pump 
attaching screws and remove the pump. 

To install, position the pump and 
install the two attaching screws. Then, 
connect the hose to the pump. 


HOSE 


ad SCREW 
42127-52 
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FIG. 2 Washer Pump—Foot 
Operated 
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PART 35-80 Horns 


DESCRIPTION AND OPERATION 


ALL EXCEPT BRONCO 


All trucks are equipped with a single 
horn controlled by a relay. Dual horns 
are also available. The horn button 
closes the relay contacts, completing the 
circuit to the horn(s). 


BRONCO 


Bronco has a single horn that does 
not require a relay in the circuit. The 
horn button closes the circuit directly to 
the horn. 

The circuit for the Econoline single 
horn or dual horns is controlled by a 
relay. The horn button circuit closes the 
relay contacts, completing the horn 
circuit. 


TESTING 


The only test necessary on a horn is 
for current draw. 

Connect a voltmeter and ammeter to 
the horn and to a voltage supply as 
shown in Fig. 1. The normal current 
draw for the horns at 12 volts is 4.0 to 
5.0 amperes. 


| 


FIG. 1 Horn Current Draw Test 
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ADJUSTMENTS 


The current is adjusted by changing 
the contact tension. Connect the horn as 
shown in Fig. 1. Turn the self-locking 
adjusting screw until the current is 
within the limits for the horn being 
adjusted. 


—— M — KTN ————————— M —— 


REMOVAL AND INSTALLATION 


HORN 


ALL EXCEPT BRONCO AND 
ECONOLINE 


The horns are mounted on the right 
and left radiator support. Tilt cab horns 


are mounted inside the cab hinge 
bracket. On Parcel Delivery trucks, the 
horn is mounted on the front of the dash 
board. 

Disconnect the horn wire at the 
terminal, remove the retaining screws, 
and remove the horn. 


To install, place the horn in position, 
and install the retaining screws. Install 
the horn wire. 


BRONCO 


Disconnect the horn wire at the 


the 
terminal and remove the bolt and nut 
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НОКМ5 


35-80-02 


retaining (һе horn (о the left fender 
apron at the grille. Then, remove the 
horn. 

Install the horn and secure it with a 
bolt and nut. Connect the lead. Check 
the horn operation. 


ECONOLINE 


Econoline horns are mounted on the 
forward face of the dash panel, high on 
the left side of the vehicle, and are 
accessible by raising the hood. To 
remove a horn, disconnect the wire 
connector at the horn terminal and 
remove the screw and lock washer 
retaining the horn assembly to the dash 
panel. To install, secure the horn in 
position with the screw and lock washer 
and connect the wire connector. Close 
the hood and check the operation of the 
horn. 


HORN BUTTON 


EXCEPT F-100 THROUGH F-350 


The horn button assembly can be 
removed by pressing down evenly and 
turning the button counterclockwise 
until it lifts out. It is advisable to 
disconnect the connector at the horn 
relay (Battery on Bronco) to prevent the 
horns from sounding during this 
operation. 


HORN BUTTON AND BRUSH PLATE 
W-SERIES 


Removal 

1. Disconnect the wire connector 
under the turn signal switch. 

2. Press down evenly on the horn 
button and turn counterclockwise 
until it lifts out of the steering wheel 
hub. Remove the horn button 
spring. 

3. Mark the steering wheel position on 
the steering column. Then, remove 
the steering wheel retaining nut and 
remove the steering wheel. 

4. Remove the two screws that retain 
the plate and bush assembly to the 
steering column hub (Fig. 2). Then, 
unplug the wire connector from the 
plate and bush assembly and lift 
from steering column. 


Installation 

1. Place the plate and bush assembly to 
the steering column hub and connect 
the wire connector to the assembly. 
Install the two attaching screws. 

2. Install the steering wheel and 
retaining nut. Refer to Group 13 for 
the nut torque specification. 

3. Install the horn button spring and 
button. 

4. Connect the wires at the connectors 
under the turn signal switch. 


HORN SWITCH 


ALL EXCEPT F-100 THROUGH F-350 
AND W-SERIES 


The horn switch is an integral part 
of the turn signal switch except with 
I.C.C. Turn Signal Switch (Fig. 2). For 
access to this switch, follow the 
procedure given for servicing the turn 
signal switch in Group 32 of this 
manual. 


HORN SWITCH 


F-100 through F-350 

l. Remove one screw from the 
underside of each steering wheel 
spoke, and lift the horn switch 
assembly (steering wheel pad) from 
the steering wheel. 

2. Disconnect the horn switch wires by 
pulling the spade terminal from the 
blade connector (Fig. 2). Squeeze or 
pinch the ground wire terminal 
firmly and pull it out of the hole in 
the steering wheel.Do not pull the 
ground terminal out of the threaded 
hole without squeezing the terminal 
to relieve the spring retention of the 
terminal in the threaded hole. 

3. To install, connect the spade 
terminal to the blade connector, and 
press the ground terminal fully into 
the threaded hole (Fig. 2). 

4. Position the horn switch (pad) on 
the steering wheel, and install the 
two attaching screws. 


HORN RELAY 


EXCEPT BRONCO AND ECONOLINE 


Remove the wire connector from the 


horn relay. Remove the retaining screws 
and remove the relay. 


ECONOLINE 


The Econoline horn relay is located 
on the lower edge of the instrument 
panel, just to the right of the headlight 
switch. To replace the relay, disconnect 
the wire connector and remove the 
retaining screw. Attach the new relay to 
the instrument panel with the retaining 
screw and connect the wire connector. 
Test the operation of the horns. 
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A page number indicates that the item is for the vehicle(s) listed at the head of the column 
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DESCRIPTION 


F-AND L-SERIES 


The ventilation system consists of 
two air inlets which, when open, allow 
fresh air to enter the truck cab. One inlet 
is located in the left side cowl. The right 
inlet is located in the right side cowl or 
is integral with the heater, depending on 
vehicle and heater applications. 


C-SERIES 


The tilt cab truck has a fresh air inlet 
in the front of the truck at the cab floor 
level. Tilt cabs with a sleeper 
compartment have a fresh air inlet at the 
forward edge of the compartment on 
each side. This inlet is open at all times 
and cannot be closed. In addition, a 


hand operated vent on each side of the 
sleeper compartment can be adjusted to 
either force air into the compartment or 
vent it out of the compartment. 


W-SERIES 


The highway tractor has a hand 
operated adjustable fresh air inlet 
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located іп each door, and а hand 
operated vent is located in the roof. In 
cab sleeper compartments, two-way 
Intake and exhaust vents are offered in 
both compartments. 


ECONOLINE 


The left fresh air duct is located on 
the dash panel at the left side. Slide the 


door downward to open for fresh air. 

The fresh air heater is designed to 
operate in conjunction with the right 
side fresh air ventilating system. 

A fresh air outlet in the lower part of 
the heater plenum provides fresh air for 
the passenger. Rotate the door 
downward for fresh air. The right side 
fresh air outlet must be closed for 
heating. 


BRONCO 


The left fresh air duct is located on 
the extreme left side of the dash. Fresh 
air can be obtained through this duct by 
a manually operated door. 


ADJUSTMENTS 


VENTILATION CONTROLS- 
BOWDEN CABLE TYPE 


Bowden cable operated vents and air 
inlets are adjusted so that the vents are 


tightly closed when the control knobs 
are all the way in. Loosen the Bowden 
cable retaining screw at the vent control 
arm, move the cable housing back and 
forth until the vent is closed when the 


knob is 1/16-1/8 inch from the in 
position, then tighten the retaining 
Screw. 


REMOVAL AND INSTALLATION 


COOL AIR VENTILATOR—BRONCO 


REMOVAL 


1. Unlatch and raise the hood. Secure 
the hood in its open position with 
the hood support rod. 

2. Carefully break the adhesive that 
secures the vent seal (Fig. 1) to the 
topside of the cowl. Remove the seal 
from the cowl. 


3. Using force, gently unsnap the drain 
tube elbow from the duct assembly. 
Remove the elbow. 

4. With the aid of a helper working 
inside the vehicle and holding the 
duct assembly in position, remove 
the ten screws that secure the duct 
assembly to the rear side of the cowl. 
Then, remove the eight screws that 
secure the top of the duct assembly 


to the top underside of the cowl. 
5. Remove the vent assembly from the 
underside of the cowl. 


INSTALLATION 


1. Apply adhesive to the duct assembly 
flange opening. 

2. With the aid of a helper holding the 
duct assembly in position on the 
underside of the cowl, install the 18 
screws securing the vent assembly to 
the cowl. 

3. Position the drain tube elbow at the 
drain opening and snap it into lock 
position. 

4. Install the adhesive around the top 
flange of the cowl at the vent seal 
opening. Place the vent seal in 
position on the cowl and press down 
tightly on the mating surface. 

5. Disengage the hood support rod 
from the hood and close the hood. 
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FIG. 1 Bronco Cool Air Vent 
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CONTROL DOORS 


With all Ford heating systems, 
outside air comes through an opening at 
the upper сом! and into the right duct of 
the heater assembly. All heater 
assemblies contain a heater core, 
through which flows hot coolant from 
the engine, and a blower. The air (forced 
by blower or ram effect) passes through 
and/or around the heater core and 
discharges through various outlets. 


the amount of air that goes through the 
heater core and the particular outlet(s) 
through which it discharges. The 
number of doors used differ according 
to the particular vehicle model. 


SAFETY PRECAUTIONS 


Whenever components in the engine 
compartment or instrument panel areas 
are being serviced, the battery ground 
cable must be disconnected to eliminate 


burned-up wiring, and dangerous fires. 
Extreme care must be exercised when 
performing electrical tests where the 
battery must be connected to operate the 
system. 

Carbon monoxide 15 colorless, 
odorless and dangerous. If it is necessary 
to operate the engine with the vehicle in 
a closed area such as a garage, always 
use an exhaust collector to vent the 
exhaust gasses outside the closed area. 


TESTING 


The following tests may be made on 
the heater: Burned out fuses, loose wire 
connections, damaged wires, or 
collapsed hoses. Loose defroster ducts 
and air leaks in the body may be 
determined by visual inspection of the 
parts. 


HEATER BLOWER MOTOR 
CURRENT DRAW TEST 


This test will determine if the blower 
motor is operating properly. Connect a 
0-50 ammeter as shown in Fig. 1. The 
blower motor will operate 
independently of the control switch, and 
the current drawn by the motor will be 
indicated on the ammeter. Current draw 
should be to specification. 


LOOSE BLOWER TEST 


Turn on the heater switch, and listen 
for the sound of the motor. If only a 
hum is heard, the blower wheel may be 
loose on the motor shaft. 


BLOWER SWITCH TEST 


To check the blower switch, place 
the switch in the off position. Then using 
a self-powered test light or ohmmeter, 
check for continuity between all of the 
terminals, two at a time. If the light 
should go on, this will indicate a short 
between the terminals or an inoperative 
switch. 


OPEN CIRCUIT TEST 


АП electrical circuits must be 


complete from the source of power 
(battery), to the unit where the power is 
used, and back to the source of power 
again. A check at each connection in a 
circuit, starting at the battery, will 
locate an open circuit or will show that 
the circuit is complete. 

An ohmmeter or self-powered test 
light connected at any two points of a 
circuit with the power removed from the 
circuit, will show if the circuit between 
the two connections is open or complete. 

If the meter does not move or has a 
light movement (high resistance), the. 
circuit may have a poor connection or 
broken wire. If the bulb does not light, 
the circuit is open. 

If the meter movement is great or 
full (low 


resistance), the circuit 15 


36-10-02 


complete. If the bulb lights, the circuit is 
complete. 


PLUGGED HEATER CORE TEST 


Start the engine and temporarily 
remove the outlet hose from the heater 
core (the hose that leads to the water 
pump). Very little or no flow of coolant 
from one core outlet indicates that the 
core is plugged. Make certain that water 
is being supplied to the core inlet. 


BLEEDING AIR FROM HEATER 
CORE 


Remove the hose at the outlet 
connection of the heater core (hose that 
leads to the water pump). Allow any 
trapped air to flow out. When a 
continuous flow of coolant is obtained, 
connect the hose to the core. 
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Heater Motor Current Draw 
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REMOVAL AND INSTALLATION 


HEATER HOSE ALL MODELS 


To replace a heater hose, drain the 
coolant, remove the hose, cut a new hose 
to the same length as the old hose, install 


SPECIFICATIONS 


CURRENTDRAW LIMITS @ 12.8 VOLTS 


Econoline 


Econoline Auxiliary 


the hose, and replace the coolant. Make 
certain that the heater hose connections 
to the block are installed correctly. Also 
that the heater hoses cannot come in 
contact with any part of the exhaust 


[Wide — СГС | ею 
T Oa Ато 


12.3 Max. Amps 
7.0 Max. Amps. 


L-Series 
C-Series 
W-Series 


system, or cannot become pinched in the 
tilt cab mechanism. 

After the coolant has been replaced, 
bleed the air from the heater core. 


Heater Blower Motor 


Standard Output; 
10 to 12 Amps. 
aigh Output; 
17 to 20 Amps. 
CL1355.A 
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PART 36-20 F-L-and C-Series Truck Heating System 


Applies To F- L- and C-Series Trucks 


COMPONENT INDEX 


REMOVAL AND INSTALLATION 
Heater Assembly 


COMPONENT INDEX 
ADJUSTMENTS 
Control Cables 


DESCRIPTION AND OPERATION 
Fresh Air Heater 


Heater Blower Motor 


Heater Blower Resistor 


Heater Core 


Heater Switch 


Heater Temperature Control Cable 


Heater Water Valve 


DESCRIPTION AND OPERATION 


Fresh air and recirculating heaters 
are available for various truck models, 
depending on model and engine usage 
An auxiliary fresh air heater is available 
on trucks equipped with a sleeper cab. 


FRESH AIR HEATER 


F-100 THROUGH F-350 


The heater used in the light truck is 
a fresh air heater drawing air from the 
cowl top area. The heater is mounted to 
the dash panel on the right side under 
the instrument panel (Fig. 1). The fresh 
air source for the heater 1s the right fresh 


DEFROSTER 


NOZZLE 


= 


ASSEMBLY 


air vent which is attached to the heater 
and the cowl side panel. 

An air door within the heater 
controls the flow of air through the 
heater. This air door is controlled by the 
mode (lower) control lever. When the 
mode lever is in the OFF position, all air 
through the heater 1s shut off (ram air 
included). АП air 15 directed to the floor 
area when the mode lever is in the 
FLOOR position, and to the windshield 
when the lever is in the DEF position 
Air is directed to both the floor and 
windshield when the mode lever is 
positioned between FLOOR and DEF 

The temperature of the discharged 


air Is controlled by the temperature 
(upper) control lever. Maximum cool air 
(fresh outside air) сап be obtained by 
moving the temperature lever to the far 
left, and maximum heat when the 
temperature lever 1s at the far right. The 
temperature of the air can be varied by 
moving the lever to any position desired 
between COOL and WARM. 

The blower switch has four 
positions; OFF, two intermediate 
positions, and HIGH. Ram air can be 
obtained when the vehicle is in forward 
motion and the mode lever is in any 
position other than OFF 


HEATER 
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FIG. 1 Fresh Air Heater—F-100 Through F-350 
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FRESH AIR HEATER—F-500 
THROUGH 750 AND L—SERIES 


The fresh air heater is mounted to 
the dash panel and is connected to the 
right side cowl air duct (Figs. 2 and 3). 
This allows the heater to draw fresh air 
from outside the cab for heating and 
defrosting. An air door within the heater 
housing controls the air flow through 
the heater. This air door is controlled by 
sliding the heat lever to the heat position 
(F-500 through F-750) or by pulling the 
heat knob out (L-Series). 

The temperature of the heated air 1s 
controlled by а valve that regulates the 
flow of water from the engine to the 
heater. The valve is operated by the 
TEMPERATURE control on the 
heater control panel. When no heat 15 
desired, the temperature control is 


moved to the OFF position (F-500 
through F-750) or the knob is pushed all 
the way in (L-Series). This closes the 
water control valve and stops the 
circulation of water through the heater 
core. 

The defroster control operates an air 
door in the heater plenum chamber. On 
economy fresh air heater, a manual 
control located on the plenum regulates 
the defrost and heat doors. 

Two speeds are provided for the 
heater blower by means of a three- 
position switch and a resistor. 


FRESH AIR HEATER 


C-SERIES 


The fresh air heater is mounted to 
the dash panel under the instrument 


panel (Fig. 4), and draws fresh air from 
outside the cab and/or recirculated air 
from inside the cab for heating and 
defrosting. A shutter on the heater 
housing, draws fresh air from behind the 
truck grille when the fresh air control is 
pulled out. 

The temperature of the heated air is 
controlled by the fresh air control. For 
maximum heat, push the fresh air knob 
all-the-way in. Pull the control knob out 
for minimum heat. Any position 
between full in and full out will result in 
air temperatures between maximum and 
minimum heat. Air flow is controlled by 
the heater blower switch. (center 
control) 

Defroster operation is controlled by 
the defrost switch which operates the 
defroster blower motor. This 15 а 
separate blower motor from the heater 
blower. 
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ADJUSTMENTS 


CONTROL CABLES 


F-100 THROUGH F-350 


Air Door Control Cable 

To adjust the mode control cable, 
loosen the cable clamp screw at the 
plenum. Place the mode (lower) control 
lever in the DEF position. Then, push 
the air door crank to the extreme right 
position (Fig. 5), and tighten the cable 
clamp attaching screw. 
Temperature Control Cable 

To adjust the temperature control 
cable, loosen the cable clamp at the 
heater housing. Place the temperature 
(upper) control lever in the WARM 
position. Then, push the temperature 
door crank to the extreme right position 


(Fig. 5), and tighten the cable clamp 
attaching screw. 
F-500 THROUGH F-750 


Heat Door Control Cable 


l. Loosen the cable clamp at the heater 

housing (Fig. 2). 

Move the lower control lever to the 

mid-position of the control head 

slot. 

3. Pull the heat door crank arm to full 
open position (towards driver's side) 
and tighten the cable retaining 
clamp. 


Defrost Door Control Cable 


l. Loosen the cable clamp at the heater 
housing (Fig. 2). 


һә 


2. Move the lower control lever to the 
mid-position of the control head 
slot 

3. Pull the defrost door to off position 


(towards driver's side) and tighten 
the cable retaining clamp. 


Temperature (Water Valve) Control 
Cable 


l. Loosen the cable clamp at the heater 

water valve 

Move the upper control lever to off 

position 

3. Pull the water valve crank arm to 
the off position (toward front of 
vehicle) and tighten the retaining 
clamp. 


to 


Removal and Installation 


HEATER ASSEMBLY 


F-100 THROUGH F-350 


Removal of the heater assembly is 
necessary for blower motor and/or 
heating core replacement. 

Removal 

l. Disconnect the temperature and air 
door Bowden cables from the heater 
housing. This must be done to 
prevent damage to the cables. 


2. Disconnect the wires from the 
blower resistor (Fig. 6) and the 
blower motor. 

3. Remove 5 screws attaching the air 
inlet (vent) duct to the heater 
housing (Fig. 6). 

4. Remove clip attaching defroster 
duct to heater (Fig. 7). Disengage 
defroster duct from heater. 


л 


Disconnect the blower wires (Fig. 
8) 


AIR DOOR 
CONTROL CABLE 


FIG. 5 Heater Control Cable Adjustments—F-100 Through F-350 


6. Drain the radiator and remove the 


heater hoses from the heater core. 


7. Remove 3 heater stud retaining nuts 


and remove heater (Fig. 8). 


Installation 


1. Position heater assembly in vehicle 
and install 3 stud retaining nuts. 


2. Connect heater hoses to heater core 
and fill radiator. 
3. Connect blower motor wires. 


TEMPERATURE 
CONTROL CABLE 
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FIG. 6 Heater Installation—F-100 Through F-350 


4. Connect defroster duct to plenum 2. Remove the three nuts and washers cables, and connect the defroster 
and install clip (Fig. 7). that retain the heater assembly to nozzles to the heater 
5. Install air inlet (vent) duct to heater the dash panel (Fig. 2). 
Push duct firmly against seal on side 3. Remove the glove box 
cowl and tighten 5 attaching screws. 4. Remove the five screws that retain HEATER 
6. Connect wires to blower motor the air inlet duct to the cowl, pull the EMBEN | 
resistor and blower motor. heater assembly from the dash Du 3 т Аз 
7. Connect temperature and air door panel, and disconnect both defroster Pie ud | | 
cables to heater, and adjust the nozzles from the heater EFROSTER < DEFROSTER 
cables (Fig. 5) 5. Disconnect the wire lead to the EMBLY 
8. Check heater operation blower motor and resistor pa : 
6. Disconnect the control cables from 2 AP CLIP 
HEATER CORE the heater, and remove the assembly 2 
to a bench 
F-100 THROUGH F-350 7. Remove the core cover stop bracket 
1. Remove heater assembly (8 retaining screws), remove the 
2. Remove heater core cover and retaining clip, and remove the core 
gasket (4 screws). from the case 
3. Pull heater core and lower support 8. Transfer the pad to the new core (no 2 
from heater glue), position the core In the case, ze 
4. Install foam gaskets on heater core and install the clip and core cover (8 / 
апа install іп heater assembly. retaining screws) 
5. Install the core seal and cover plate 9. Position the heater assembly to the ай 
6. Install heater in vehicle. dash and cowl, and start one heater- 178485-52 
to-dash retaining nut. 
F-500 THROUGH F-750 10. Connect the blower motor and 


l. 


Drain the cooling system and 


resistor wire lead, and install the five 
duct-to-side cowl screws. 
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FIG. 7 Defroster Duct Attachment 
at Plenum—F-100-350 


disconnect both heater hoses at the 


heater 11. Connect and adjust the control 
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12. 


At the engine side of the dash panel, 
Install the remaining two heater-to- 
dash nuts and tighten the one that 
was started in Step 9. 


. Position the pads to the core tubes, 


connect the heater hoses, and fill the 
cooling system. 


L-SERIES 


l. 


Drain the cooling system and 
disconnect both heater hoses at the 
core. 

Disconnect the control cable at the 
top of the heater assembly (spring 
nut, clip and screw. See Fig. 3). 
Disconnect the motor wire leads, 
and remove the heater front cover 
(12 retaining screws). 

Pull the old core from the heater, 
transfer the core pads to the new 
core, and push the new core into the 
heater case. 

Route the motor leads through the 
front of the cover assembly, position 
the cover to the heater, and install 
the twelve retaining screws 
Connect the motor leads. 

Connect the control cable at the top 
of the heater assembly (clip, screw 
and spring nut). Adjust the cable. 
Connect both heater hoses and fill 
the cooling system. 


C-SERIES 


Drain the coolant. 

Disconnect the defroster hoses at the 
plenum chamber (Fig. 4). 
Disconnect both blower motor wires 
at the connectors. Remove the glove 
box liner to gain access to the heater 
motor wire disconnects. 
Disconnect the heater hoses at the 
heater. 

Remove the heater lower mounting 
bolts, nuts and lock washers. 
Remove the upper mounting screws 
and move the heater assembly away 
from the dash. Disconnect the 
Bowden cable from the air inlet door 
and remove the heater assembly 
from the truck. 

Remove the top cover. 

Remove the heater core mounting 
screws and remove the core from the 
housing. 

Position the new core in the housing, 
install the mounting screws and 
install the top cover. 


. Position the heater assembly to the 


dash and connect and adjust the air 
door Bowden cable. 


. Install the upper mounting screws 


and the lower mounting bolts, lock 
washers and nuts. 


. Connect the heater hoses to the 


heater. 


13. 


14. 


Connect both motor wires, color to 
color at the disconnects, and install 
the glove box liner 

Connect the defroster hoses at the 
plenum chamber. Install the 
coolant. Bleed any air from the 
heater core, check for leaks and 
check the heater operation. 


HEATER CONTROL 


F-100 THROUGH F-350 


Removal 


өл 


Disconnect the battery ground 
cable. 

Pull the knob and disc off each radio 
control shaft 

Remove the fuel gauge switch knob 
(if so equipped), heater control 
knobs and wiper washer knob. Use a 
hook tool to release each knob lock 
tab. 

Remove the knob and shaft from the 
lights switch. 

Remove the nut and washer from 
each radio control shaft, and remove 
the radio bezel. 

Remove the cluster bezel (Group 
33). The attaching screws are 
located as follows: 4 screws along 
top of bezel; one screw between the 
lights and wiper-washer switch; and 
2 screws below the radio. Then, 
disconnect the illumination. light 
from the bezel between the lights 
and wiper-washer switch 

Remove 4 heater control attaching 


BLOWER MOTOR 
GROUND 


BLOWER MOTOR 


screws and pull the control away 
from the mounting bracket. 
Disconnect the blower switch and 
illumination. light wires and the 2 
Bowden cables from the control 
assembly 


Installation 


N 


w 


Install the Bowden cables on the 
control assembly as shown in Fig 9. 
The pigtail of the cable must point 
away from the control lever as 
shown. 

Connect the illumination light wires 
at the connector and the blower wire 
connector to the blower switch 
Position control assembly to 
mounting plate and install 4 screws. 
Install the cluster bezel, radio bezel 
and all knobs. 

Connect the ground cable to the 
battery and check operation of 
control assembly. Adjust the 
Bowden cables if necessary. 


HEATER BLOWER SWITCH 
F-500 THROUGH F-750 


I 


HOSES 


Remove the control knob from the 
switch shaft by loosening the set 
screw. 

Disconnect the connector plug from 
the switch. 

Disconnect the left defroster duct 
and position it out of the way in 
order to gain access to the heater 
control. 

Remove the two heater control- 
toinstrument panel retaining nuts, 


L1825-A 


FIG. 8 Heater Attaching Stud Locations—F-100 Through Ғ-350 
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and pull the control assembly ош of 
the panel. 

5. Remove the heater switch from the 
control assembly (1 retaining 
screw). 

6. After installing the switch, test it for 
blower operation. 


L-SERIES—LINE HAUL MODELS 


1. Remove the battery box cover, and 
disconnect the ground cable. 

2. Remove the strip that retains the 
Instrument cluster side pad (4 
screws), and swing the hinged pad 
down to gain access to the switch. 

3. Remove the heater control assembly 
(4 retaining screws). 

4. Remove the control knob from the 
switch shaft by loosening the set 
screw, disconnect the push-on 
connector, and remove the switch 
from the control assembly (1 
retaining screw). 


L-SERIES—CITY DELIVERY MODELS 


Remove the control knob from the 
switch shaft by loosening the set screw. 
Reaching up under the instrument 
panel, disconnect the multiple 
connector. Remove the switch-to-heater 
control retaining screw and remove the 
switch from under the instrument panel. 


C-SERIES 


1. Remove the heater blower switch 
knob. The knob is held on the shaft 
by a set screw or by a spring clip. 
The spring clip type knob is removed 
by depressing the clip with a small 
screwdriver through a slot in the 
side of the knob. 

Remove the switch from its 
mounting location with the wires 
attached. Transfer each wire spade 
connector to the new switch one at 
a time so as to connect the wires to 
the proper terminals. 

3. Mount the switch and install the 

knob. 
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HEATER BLOWER MOTOR 


F-100 THROUGH F-350 


1. Remove the heater assembly. 
Remove 2 screws and 2 nuts 
attaching blower to heater. 

3. Remove blower fan from motor 
shaft, and remove motor from 
mounting plate. 

4. Install new motor on mounting plate 
and install blower fan on motor 
shaft. 

5. Install blower and motor in heater. 
Then, install the heater. 
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8. 


Remove the glove box for access. 
Disconnect the motor quick 
disconnect wire. Disconnect the 
ground wire at the top of the heater 
assembly (1 screw). 

Remove the four retaining screws, 
and remove the blower motor and 
wheel assembly from the heater case. 
Remove the blower wheel from the 
motor shaft by loosening the set 
screw. 

Remove the motor from its 
mounting plate (2 retaining nuts). 
Install the new motor to the 
mounting plate, assemble the blower 
wheel to the motor shaft, and install 
the assembly to the heater case. 
Connect the power lead, install the 
ground wire screw, and check 
blower operation. 

Install the glove box. 


L-SERIES 


J: 


Disconnect the control cable at the 
top of the heater assembly, and 
remove the spring nut, clip, and 
screw (Fig. 3). 

Disconnect the motor electrical 
leads. 


TEMPERATURE 
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3. Remove the heater front cover (12 
retaining screws). 

4. Remove the screw that retains the 

motor to the mounting plate, rotate 

the motor to unlock it, and remove 
the motor and wheel assembly. 

Remove the blower wheel from the 

motor shaft (1 set screw) and install 

it on the new motor. 

6. Position the blower motor and wheel 
to the heater assembly mounting 
plate, rotate the motor to lock it in 
place, and install the retaining 
Screw. 

7. Route the wire leads through the 
front of the heater cover, install the 
cover, and secure with 12 retaining 
screws. 

8. Connect the motor leads. 

9. Connect the control cable at the top 
of the heater assembly, install the 
clip, screw, and spring nut, and 
adjust the cable. 
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Removal апа Installation of the 
heater blower motor and blower wheel 15 
accomplished as shown in Fig. 10 after 
first removing the blower housing front 
cover. After installing the blower and 
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FIG. 9 Heater Control Assembly—Rear View—F-100 Through 350 
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fan, be sure that the ground connection 
is tight and makes good electrical 
contact. 


PARCEL DELIVERY 


Removal and installation. of the 
heater blower motor and blower wheel 
can be accomplished, as shown in Fig. 
11, after first removing the blower 
housing front cover. After installing the 
blower and fan, be sure that the ground 
connection is tight and makes good 
electrical contact. 


HEATER WATER VALVE 


F-500 THROUGH F-750 


l. Partially drain the cooling system to 
Just below the level of the valve. 
Disconnect the temperature control 
cable from the heater water valve 
(screw and clip). 

3. Disconnect both hoses from the 
valve and remove the valve. 

4. After installing the valve, adjust the 
temperature control cable as 
outlined in Adjustments, start the 
engine and check for leaks. 


L-SERIES 


l. Drain the cooling system. 

Disconnect the temperature control 

cable from the heater water valve 

(spring nut, clip and screw). 

3. Disconnect both hoses from the 
valve, remove three valve-to-dash 
panel retaining screws, and remove 
the valve. 

4. After installing the valve, adjust the 
temperature control cable. 
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HEATER TEMPERATURE 
CONTROL CABLE 


F-500 THROUGH F-750 


1. On the engine side of the dash, 
disconnect the battery ground cable, 
and disconnect the temperature 
control cable from the heater water 
valve. 

2. Inthe cab, remove the glove box, the 
right defroster nozzle, and the ash 
tray with retainer for access to the 
heater control. 

3. Remove the heater control assembly 
from the instrument panel (two 
retaining nuts). 

4. Disconnect the temperature control 
cable from the heater control 
assembly (screw, clip, and spring 
nut). 

5. Pull the control cable out of the 
vehicle from the engine side of the 
dash panel. 

6. When installing, push the control 
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FIG. 10 Heater Blower Motor Removal—C-Series 


cable through the dash panel from 
the engine side 

7. Set the control levers in the center 
position of the control head slot, and 
connect the cable to the heater 
control assembly. Install the heater 
control assembly to the instrument 
panel (two retaining nuts) 

8. Connect the cable to the water valve, 
adjust the cable as outlined in 
Adjustments, and seat the grommet 
in the dash panel 


HEATER BLOWER RESISTOR 


F-100 THROUGH F-350 


The blower resistor 15 mounted on 
the heater near the temperature door 
cable attachment. To replace the 
resistor, disconnect the wire connector 
and remove the two 2-piece snap clips 
retaining the resistor to the heater 
Remove the center of the snap clip first. 
Then, remove the rest of the clip. 


F-500 THROUGH F-750 


1. Remove the glove box for access. 

2. Through the glove box opening, 
remove the resistor top retaining 
screw. Also remove the resistor 
lower retaining screw from the left 
end of the heater by using a long 1/ 
4-inch drive extension. 

3. Pull the resistor out through the 
glove box opening, disconnect the 


wire, and remove the resistor. 

4. Connect the new resistor to the wire, 
and install it through the glove box 
opening. Install the upper retaining 
screw 
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FIG. 11 Heater Blower Motor 
Removal—Parcel Delivery 
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Install the lower retaining screw 
from the left end of the heater using 
a long 1/4-inch drive extension. The 
screw can also be guided with the 
right hand through the lower 
opening of the heater 

6. Install the glove box, and test motor 
operation 


L-SERIES 


The resistor is attached to the lower 
side of the heater assembly by two 
plastic retainers. Disconnect the plug 
and pry out the retainers to replace. Test 
motor operation after installation. 


HEATER HOSE ROUTINGS 


The heater hose routings for the 
light truck fresh air heater are shown in 
Fig. 12. 
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FIG. 12 Heater Hose 


36-21-01 W-SERIES TRUCK НЕАТІМС 5Ү5ТЕМ 36-21-01 
PART 36-21 W- Series Truck Heating System 
| | = m Applies To NES Trucks E 
COMPONENT INDEX Page COMPONENT INDEX Page 
WNDJUSTMENT REMOVAL AND INSTALLATION 
Control Cabli 21-01 Defroster Control Cable 21-02 
Hut Water Control V 21-01 шана шара 21-02 
Heater Cort 21-03 
DESCRIPTION AND OPERATION 21-01 Heater Control Cable and Switch 21-01 
= = | ÀJ 


DESCRIPTION AND OPERATION 


The heater is a fresh air type heater 
and is located to the right of the fuse 
and/or circuit breaker console. All parts 
of the heater can be serviced from within 
the truck cab except the heater water 
hoses and the manual water shut-off 
valve, which are serviced from the 
underside of the cab. 

There are three controls mounted on 
the left side of the heater. The forward- 
most control operates a fresh-air 
damper door and is used to supply fresh 
air for heater operation. This door 
should be open for heater operation 
(control pulled out). 


The second knob is a dual purpose 
control which operates the hot-water 
control valve for heater operation and 
provides a three-speed operation of the 
double centrifugal blower. This water 
control valve should not be confused 
with the manual water shut-off valve 
located at the engine water outlet. Pull 
the control out to increase heater air 
temperature. Push the control all the 
way in to shut the heater off for summer 
operation. 

The third knob is labeled as the 
DEFROST control. This control should 
be pulled out for maximum defroster 


operation. When the control is pushed 
in, heater air is directed toward the cab 
floor with a minimum of defroster air. 
To obtain spot defrosting, rotate the 
frog eyes on the top of the unit to direct 
air to the desired location on the 
windshield. The frog eyes can be rotated 
360 degrees and pivoted up or down to 
any one of five positions. They are most 
effective with the defrost control knob 
pulled out (defrost position). 


ADJUSTMENTS 


HOT WATER CONTROL VALVE 


Check the operation of the hot water 
control valve. When the control knob is 
pushed in, the valve should shut off. 
Adjust the Bowden cable as necessary so 
the valve is off when the control knob is 
pushed in. 


CONTROL CABLES 


The defrost doors, air doors, and 
water valve controls must be adjusted so 
that the doors and valves are at the end 
of their travel when the control knobs 
are all the way in. 

Loosen the Bowden cable retaining 


screw at the air door or valve control, 
move the cable housing back and forth 
until the air door or valve is at the end 
of its travel when the knobs are 1/16-1/ 
8-inch from the in position, then tighten 
the retaining screw. 


REMOVAL AND INSTALLATION 


HEATER WATER VALVE 
CONTROL CABLE AND BLOWER 
SWITCH ASSEMBLY 


Removal 


l. Remove the heater grille retaining 
screws and grille. 

2. Remove the heater top cover 
secured by retaining screws (Fig. 1). 


3. Remove the control knob. 


4. Remove the nut retaining the switch 


and cable assembly. 

5. Disconnect the switch push-on 
connectors. 

6. Remove the clip at the water control 
valve and remove the cable and 
switch assembly. 


Installation 


1. Position the new switch and cable 
assembly and install the retaining 
nut (Fig. 1). 

2. Install the control knob. 

3. Install the clip at the water control 
valve. Adjust and tighten the valve 
retaining screw. 
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Connect the switch. with. push-on 
connectors 

Install the heater top cover with 
retaining screws 


DEFROSTER CONTROL CABLE 


Removal 


| 


Remove the retaining screws and 
heater register (Fig. 1) 


2. Remove the heater top cover 
secured by retaining screws 

3. Remove the screw and clip retaining 
the cable to the top of the heater, and 
position the cable out of the 
defroster door. 

4. Remove the nut retaining the cable 
to the side of the heater and remove 
the cable assembly 

5. Transfer the control knob 

Installation 

l. Position the defroster cable to the 
heater and install the retaining nut 

2. Position the cable to the door 
Adjust the cable and install the clip 
and screw 

3. Install the heater top cover 

4. Install the heater grille. 


HEATER BLOWER MOTOR 
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9. 


10. 


Jl: 


Remove the retaining screws and 
heater register (Fig. 1) 

Remove the heater top cover 
secured by retaining screws. 
Remove the cable retaining clip and 
disconnect the cable at the fresh air 
door 

Remove the retaining nut and 
remove the fresh air door cable from 
the heater assembly 

Remove the cemented seal from the 
top of the blower housings. 
Remove the clip retaining the 
defroster door cable to the heater 
housing and disconnect the cable at 
the defroster door 

Remove the nuts securing the motor 
strap and motor ground wire 
Disconnect four wires at the heater 
switch 

Remove the screws securing the 
blower housings to the heater 
housing and center plate 

Remove the blower housings, motor 
and cages as a unit. 

Remove the screws from the right 
and left sides of the blower-housing- 
to-motor mounting brackets and 
separate the housings from the 
motor and cages. 


. Remove the right and left cages 


from the motor shaft secured by 
Allen screws. 


. Transfer the two mounting brackets 
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SWITCH 18578 


to the new motor and secure with 
nuts 

Install the cages to the motor shaft 
with. Allen screws 

Position. the. right and left blower 
housings to the brackets on the 
motor and secure with four screws 
on each side 

Position the blower housings, motor 
and cage assembly into the heater 
housing 

Install four screws right and left 
side, blower housings to heater 
housing. These screws also retain 
the center plate 

Connect the four motor wires to the 
switch 


. Position the motor strap around the 


motor and to the heater housing and 


W-Series Heater Disassembled 


20. 


М HOUSING COVER 18С447 


INLET DUCT 
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SSEMBLY 18B259 
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install two nuts. One nut also retains 
the motor ground wire. 

Connect and adjust the cable to the 
defroster door and install the clip. 


. Position the fresh air door cable to 


the heater housing and install the 
retaining nut loose. Connect the 
cable to the door then tighten the 
nut. 


. Install and adjust the fresh air door 


cable clip. 
Cement the seal across the top of the 
blower housings. 


. Install the heater top cover and side 


grille with screws. 
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HEATER CORE 


Removal 

1. Drain the coolant 

2. Unlock and tilt the cab 

3. Disconnect both heater hoses at the 


1( 


. Remove 


core and control valve tubes. 
Lower the cab 

Remove the top cover from the 
heater assembly 

Remove the register from the side of 
the heater assembly (Fig. 1) 
Remove the cable retaining clip and 
disconnect the cable at the fresh air 
door 

Remove the retaining nut and 
remove the fresh air door cable from 
the heater assembly. 

Remove the seal from the top of the 
blower housings 

Remove the clip (1 screw) retaining 
the defroster door cable to the heater 
housing and disconnect the cable at 
the defroster door. 

the blower motor hold- 
down strap secured by two nuts 
(Fig. 1). One nut also retains the 
blower motor ground wire. 


. Disconnect four wires at the heater 


switch 

Remove eight screws securing the 
blower housings to the heater 
housing and center plate. 

Lift out the blower housings, motor 
and cages as a unit 


W-SERIES TRUCK HEATING SYSTEM 


. Remove the defroster door pivot 


plate secured by six screws 
Remove the heater core top 
retaining plate secured by five 
screws. Note the defroster door 
cable routed between the plate and 
the core. 


. Remove the three screws securing 


the heater core to the left side of the 
heater assembly. 

Remove the clip from the switch and 
control valve cable and disconnect 
the cable at the valve. 


. Remove two screws securing the 


valve and bracket to the heater 
housing. 

Lift out the core, valve and bracket 
as a unit, from the heater assembly. 


. Transfer the valve, bracket and hose 


to the new heater core. (Disconnect 
the valve hose at the core tube.) 


Installation 


l. 


to 


„ә 


л 


Position the core, valve апа bracket 
as a unit into the heater housing. 
Install the valve and bracket to the 
heater housing and secure with two 
screws. 

Position the defroster door pivot 
plate to the heater housing and 
secure It with screws. 

Install screws on the left side 
securing the heater core to the 
heater housing. 

Install the heater core top retaining 
plate. Route the defroster door cable 
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between the plate and the core. 
Connect the control cable to the 
control valve. 

Install the valve control cable 
retaining clip апа adjust the valve 
control cable. 

Position the blower housing, motor 
and cages into the heater housing as 
a unit. 

Install the right and left blower 
housings to the heater housing. One 
screw also retains the center plate. 
Connect the four wires to the switch. 


. Install the motor retaining strap 


along with the motor ground wire. 


. Connect the cable to the defroster 


door and adjust it. Install the 
retaining clip. 


. Position the fresh air door cable to 


the heater housing and install the 
retaining nut loose. Connect the 
cable to the door then tighten the 
nut. 


. Install and adjust the fresh air door 


cable clip. 


. Cement the seal across the top of the 


blower housings. 


. Install the heater top cover and side 


grille with. screws 


. Tilt the cab. 


Connect both heater hoses. 


. Lower and lock the cab. 
. Fill the cooling system and check 


the heater operation. 
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DESCRIPTION AND OPERATION 


AIR FLOW 


Outside air enters the heater 
assembly through an air duct in the 
right cowl, flows through the blower 
and the heater core fins into the plenum 
chamber, and discharges through the 
defroster nozzles and/or the floor outlet 
(Figs D). 

When the blower is off, the air is 
forced through the system by the 
forward motion of the vehicle. When the 
blower is on, it increases the air flow by 
drawing the air from the inlet duct and 
forcing it through the heater core. 

When hot engine coolant flows 
through the heater core, the air is heated 
as it passes through. When the heater 
water valve shuts off the flow of coolant 
through the core, the air passes through 
and discharges unheated for fresh air 
ventilation. 


CONTROL OPERATION 


The temperature (right) control 
(Fig. 2) operates a cable connected to 
the heater water valve (Fig. 1). Pushing 
the knob in closes the water valve 
shutting off the flow of hot coolant from 
the engine through the heater core (no 
heat). Pulling the knob out opens the 
valve to allow flow of hot coolant 
through the core. The farther out the 
knob is pulled, the greater the coolant 
flow and the higher the temperature. At 
full out position, the water valve is wide 
open (maximum heat). 

The center control knob performs 
two functions: it actuates a cable 
connected to the outside air door; and it 
controls the blower motor switch. 
Pulling the knob out opens the outside 
air door allowing outside air to flow 
through the heater core into the plenum 


chamber. Pushing the knob in shuts off 
air flow. With the knob turned left to 
OFF position, the blower is off and 
outside air is forced through the system 
by the forward motion of the vehicle 
only. Turning the knob to the right (HI 
or LO blower speeds) increases the flow 
of air through the system. 

The heat/defrost (left) control knob 
actuates a cable connected to the heat/ 
defrost door (Fig. 1). When the knob is 

pulled out, the door directs discharged 
air through the defroster nozzles to the 
windshield. When the knob is pushed in, 
the control door directs air through the 
floor outlet to the passenger 
compartment. Pulling the knob part 
way out, directs part of the discharge air 
to the windshield and part to the floor. 
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ADJUSTMENTS 


CONTROL CABLES 


The heat/defrost door, outside air 
door, and water valve control cables 
must be adjusted so that the doors and 
valve are at the end of their travel when 


the control knobs are 1/16 to 1/8-inch 
from the end of their travel (fully 
pushed-in position). 

Loosen the Bowden cable retaining 
clip screw at the air door or valve crank 
arm (Fig. 1). Move the cable housing 


back and forth until the crank arm is at 
the end of its travel as shown in Fig. 1 
when the knobs are 1/16 to 1/8-inch 
from the fully pushed-in position. Then, 
üghten the retaining screw. 


REMOVAL AND INSTALLATION 


HEATER CORE 


1. Drain the cooling system. 7. 


2. Disconnect both heater hoses at the 


Disconnect the outside air door 
cable at the crank arm. 


heater (Fig. 1). Remove the rubber 8. Disconnect the electrical wires at the 
pads from the core. connector. 
3. Remove the nuts and star washers 9. Remove the heater assembly from 


retaining the heater assembly to the 
dash panel. 

4. Disconnect the right and left 
defroster hoses at the plenum. 

5. Disconnect the fresh air inlet at the 
cowl. Rest the heater on the floor. 

6. Disconnect the heat/defrost door 
cable at the door crank arm (Fig. 1). 


the vehicle. 

10. Remove the screws retaining the 
rear cover. Remove the clip 
retaining the core in the case and 
remove the core. 

11. Transfer the seals from the heater 
core to the new core. 

12. Position the core in the case. Install 


the retaining clip. Position the cover 
and install the retaining screws. 

13. Position the heater assembly on the 
floor in the vehicle. Connect the wire 
connectors. 

14. Connect and adjust the outside air 
door control cable. 

15. Connect and adjust the heat/defrost 
door control cable. 

16. Position the heater assembly to the 
dash and install the 
washers 

17. Position the heater core pads over 


nuts and 
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the core and connect both hoses. 

18. Connect the defroster hoses and 
fresh air intake. 

19. Fill the cooling system. 

20. Check the heater operation and 
check for leaks. 


HEATER BLOWER MOTOR 


|. Disconnect the electrical connectors 
and the ground wire from the top of 
the heater. 

2. Remove the screws retaining the 
motor to the plenum chamber, and 
remove the motor assembly (Fig. 1). 

3. Loosen the blower wheel Allen 
screw. 

4. Remove the motor from the 

mounting plate. 

Install the motor to the mounting 

plate 


n 


6. Install the blower wheel. 

7. Position the motor to the plenum. 
Install the retaining screws. 

8. Connect the electrical lead and the 
ground wire, 

9. Check the operation of the blower. 


OUTSIDE AIR DOOR CONTROL 
CABLE AND BLOWER SWITCH 
ASSEMBLY 


1. Remove the control knob (center 
control, Fig. 2). Push up on the clip 
in the knob to remove it. 

Remove the blower control switch 

bezel nut and the bezel (Fig. 2). 

3. Disconnect the cable from the 
outside air door crank arm 
(retaining clip and screw). 

4. Disconnect the motor high and low 
speed lead wires at the switch 
assembly. 


N 
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Remove the heater control switch 
and cable assembly with the retainer 
from the underside of the instrument 
panel 

Connect the motor high and low 
speed lead wires to the switch 
assembly. 

Position the heater switch and cable 
assembly with retainer to the back of 
the instrument panel and install the 
bezel and bezel retaining nut. 
Install the heater control switch 
knob. 

Connect the cable to the outside air 
door crank arm and install the 
retaining clip and screw (Fig. 1). 


. Adjust the cable as outlined in 


Adjustments 
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PART 36-23 Econoline Heqting System 


COMPONENT INDEX 


ADJUSTMENTS 


Heater Controls 


DESCRIPTION AND OPERATION 


Auxiliary Hot Water Heater 


Fresh Air Heater 


Applies To Econoline 


COMPONENT INDEX 


REMOVAL AND INSTALLATION 
Auxiliary Hot Water Heater 


Heater Core and/or Blower Motor 


Heater Switch 


DESCRIPTION AND OPERATION 


FRESH AIR HEATER 


The fresh air heater is designed to 
operate in conjunction with the right 
side fresh air ventilating system. The left 
fresh air duct is located on the dash 
panel at the left side. Slide the door open 
for fresh air. The heater assembly 
attaches to the air inlet located on the 
right side of the dash. Controls for the 
heater are located in the instrument 
panel to the right of the instrument 
cluster. 

The temperature control 1s the left 
lever. Pushing the lever down increases 


the amount of air flowing through the 
heater core, and thus increases the 
temperature. Engine coolant flows 
through the heater core at all times. 

The defrost control is the right lever 
Pushing the lever down opens the 
defroster outlets 


AUXILIARY HOT WATER HEATER 


The auxiliary hot water heater is a 
recirculating type heater which provides 
additional heat for the rear seat area 

A combination water temperature 
control and blower switch is the only 


control used for the auxiliary heater and 
Is located on the instrument panel. 
Engine coolant flow through the heater 
core IS increased In proportion to the 
amount the control is pulled out to give 
more heat. Blower operation is 
controlled by rotating the knob. 
However, the auxiliary heater blower 
will not operate until the engine coolant 
temperature 1s near the enggine 
thermostat opening temperature. This is 
controlled by a thermostat switch 
connected to the fresh air heater hot 
water hose 


ADJUSTMENTS 


HEATER CONTROLS 


The defrost door and air door must 
be adjusted so that each door is at the 
end of its travel when the control knob 
is 1/16 to 1/8-inch from the end of its 
travel (up position). 

Remove the glove box (and radio, if 
so equipped) to provide access to the 


heater control. Loosen the Bowden 
cable retaining screw (Fig. 2) on the 
heater control. Move the heat (left) 
control lever into the detent at the OFF 
position. Then, adjust the heater door 
bellerank to the closed position by 
rotating the top of the crank toward the 
rear of the vehicle (Fig. 1). Tighten the 
Bowden cable retaining screw 


To adjust the defroster door, 
disconnect the defrost door control 
cable from the ball-joint on the control. 
With the control lever in the detent at 
the OFF position, push the link up to 
close the defroster door. Adjust the link 
length so that it will snap back on the 
ball-joint. 


REMOVAL AND INSTALLATION 


HEATER CORE AND/OR BLOWER 
MOTOR 


1. Open the hood and remove the 
battery to gain access to the heater 
mounting bolts. 


t 


Drain the cooling system. 

3. Disconnect the heater hoses at the 
heater (Fig. 1). 

4. Disconnect the heater resistor and 
motor leads 

5. From under the hood remove the 


three heater-to-dash mounting bolts 
Then, move the heater out of 
position to gam access to the control 
cable and disconnect the cable 
Remove the heater assembly to a 
bench 
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6. Separate the two halves of the heater 
case (16 screws and one clip). 

For heater core replacement, use 

Steps 7, 8 and 14 through 18. 

7. Remove the heater core. 

8. Transfer the core pads to the new 
core, and position the core in the 
case. 

For blower motor replacement, use 

Steps 9 through 18 

9. Remove two screws and lift the 


motor and wheel from the front half 


of the heater housing 
10. Remove the blower wheel and motor 
mounting bracket. 
ll. Position the new motor in the 
mounting bracket and install the 
mounting bolts and nuts. 
Install the blower wheel. 
Position the motor assembly in the 
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HEAT 


Heater Installation—Econoline 


ASSEMB 
ER OUTLET 
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GROMMET 


housing and install the mounting 
screws 


. Position both halves of the case 


together and install the screws and 
clip 

Place the heater controls in the OFF 
position. Place the heater on the 
wheel housing as near the installed 
position as possible. Pull the air door 
closed (toward rear of vehicle) and 
connect the control cable 

Position the heater to the dash, and 
install the three mounting bolts. Use 
an assistant and make certain that 
the housing openings line up with 
the defroster and fresh air openings 
Connect the resistor and motor 
leads. 

Connect the heater hoses 


. Install the battery and fill the 


HEATER ASSEMBLY 
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cooling system 


HEATER SWITCH 


l. Remove the switch, heat and 

defroster knobs 

Remove the glove box, or radio if so 

equipped 

3. Remove the control front finish 
panel by removing the retaining clip 
at the bottom of the panel (Fig. 2). 

4. Remove the engine cover, and 
remove the lower screw retaining 
the heater control to the lower edge 
of the instrument panel. 

5. Remove the upper retaining screw in 
the face of the instrument panel and 
remove the control through the 
glove box opening after 
disconnecting the defroster control 
link at the ball joint. 
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Remove the screw retaining the 
heater switch, and disconnect the 
wiring plug. 

Position the new switch to the 
control and install the retaining 
screw. Connect the wiring plug. 
Position the control to the 
instrument panel and install the 
upper and lower retaining screws 
(Fig. 2). 

Install the front finish cover. Slip the 
upper retaining projection in place 
and install the retaining clip at the 
bottom. 


. Install the control knobs, the glove 


box (or radio) and the engine cover. 


AUXILIARY HOT WATER HEATER 


HEATER CORE AND/OR BLOWER 
MOTOR 


Removal 


Disconnect the battery ground 
cable. 


2. Raise the vehicle on а hoist. 

3. Remove the two hoses from the 
heater core and plug the hoses (Figs. 
3 and 4). 

4. Remove the rubber insulators from 
the heater core tubes. 

5. Remove the four nuts from the 
heater assembly retaining studs. 

6. Lower the vehicle. 

7. Disconnect the two electrical leads 
at the heater assembly. 

8. Remove the heater from the vehicle. 

Installation 

l. Position the heater assembly in the 
vehicle, inserting the mounting 
studs through the floor pan (Fig. 4). 

2. Connect the two electrical leads at 
the heater assembly. 

3. Raise the vehicle on а hoist. 

4. Install the four nuts on the heater 
assembly retaining studs. 

5. [nstall the rubber insulators on the 
heater core tubes. 

6. Remove the plugs from the heater 
hoses and install the hoses on the 
heater core tubes securing them with 
clamps. 

7. Lower the vehicle. 

8. Add required coolant to the cooling 
system. 

9. Connect the battery ground cable. 
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FIG. 2 Heater Control Assembly—Econoline 
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This Part gives the basic principles 
and service procedures that apply to all 
Ford Truck Air Conditioning systems. 
Each of the following parts (beginning 


with Part 36-40) covers only those 
procedures that are peculiar to the 
indicated vehicle system. Reference 
both to this Part and to the Part 


covering the pertinent vehicle line is 
necessary for complete coverage of any 
given system. 


DESCRIPTION AND OPERATION 


BASIC PRINCIPLES 


Truck air conditioning is the cooling 
or refrigeration of the air in the 
passenger compartment. Refrigeration 
is accomplished by making practical use 
of three laws of nature. These laws of 
nature and their practical application 
are outlined in the following 
paragraphs. 


HEAT TRANSFER 


If two substances of different 
temperature are placed near each other, 
the heat in the warmer substance will 
always travel to the colder substance 
until both are of equal temperature. For 


example, a cake of ice in an ice box does 
not communicate its coldness to the 
bottle of milk standing nearby. Rather, 
in obedience to nature's law, the heat in 
the warm milk automatically flows into 
the ice which has a lesser degree of heat. 

In order to determine the amount of 
heat that transfers from one substance to 
another, science has established a 
definite standard of measurement called 
the British Thermal Unit or BTU. One 
BTU is the amount of heat required to 
raise the temperature of one pound of 
water 1 degree F. For example, to raise 
the temperature of one pound of water 
from 32 degrees F to 212 degrees F, one 
BTU of heat must be added for each 


degree rise in temperature or a total of 
180 BTU's of hcat. Conversely, in order 
to lower the temperature of one pound 
of water from 212 degrees F to 32 
degrees F, 180 BTU's of heat must be 
removed from the water. 


LATENT HEAT OF VAPORIZATION 


When a liquid boils (changes to a 
gas) it absorbs heat without raising the 
temperature of the resulting gas. When 
the gas condenses (changes back to a 
liquid), it gives off heat without lowering 
the temperature of the resulting liquid. 

For example, place one pound of 
water at 32 degrees F in a container over 
a flame. With each BTU of heat that the 
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water absorbs from the flame, its 
temperature rises ] degree F. Thus, after 
it has abosrbed 180 BTU's of heat, the 
water reaches a temperature of 212 
degrees F. Here the law of nature is 
encountered. Even though the flame 
continues to give its heat to the water, 
the temperature of the water remains at 
212 degrees F. The water, however, 
starts to boil or change from the liquid 
to the gaseous state, and it continues to 
boil until the water has passed off into 
the atmosphere as vapor. If this vapor 
were collected in a container and 
checked with a thermometer, it also 
would show a temperature of 212 
degrees F. In other words, there was a 
rise of only 180 degrees F (from 32 to 
212) in the water and vapor temperature 
even though the flame applied many 
more than 180 BTU's of heat. In this 
case, the heat is absorbed by the liquid 
in the process of boiling and disappears 
in the vapor. If the vapor were brought 
in contact with cool air, the hidden heat 
would reappear and flow into the cooler 
air as the vapor condensed back to 
water. Scientists refer to this natural law 
as the latent (hidden) heat of 
vaporization. 

Water has a latent heat of 
vaporization of 970 BTU's and a boiling 
point of 212 degrees F. This means that 
one pound of water at 212 degrees F, 
will absorb 970 BTU's of heat in 
changing to vapor at 212 degrees F. 
Conversely, the vapor will give off 970 
BTU's of heat in condensing back to 
water at 212 degrees F 

This tremendous heat transfer, that 
occurs when a liquid boils or a vapor 
condenses, forms the basic principle of 
all conventional refrigeration systems. 

For a liquid to be a good refrigerant, 
the amount of heat that it absorbs when 
vaporizing is not the only factor. It must 
also have a low boiling point. That is, 
the temperature at which it boils must 
be lower than the substance to be cooled. 
To illustrate with water, place a bottle of 
milk at room temperature (70 degrees F) 
next to boiling water (212 degrees F). 
The The heat would flow from the 
(higher temperature) water to the (lower 
temperature) milk. The milk would be 
heated rather than cooled, because the 
boiling point of water is too high. 

In order to make practical use of the 
heat transfer that takes place when a 
liquid boils, we must choose a liquid 
with a low boiling point. Refrigerant 12 
is the liquid most commonly used in 
automotive air conditioning systems 
because it boils at 21.7 degrees F below 
zero. Here is a liquid that boils or 
vaporizes well below passenger 
compartment temperatures and, in 
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vaporizing, will absorb tremendous 
amounts of heat without getting any 
warmer itself. 


EFFECT OF PRESSURE ON BOILING 
OR CONDENSATION 


The temperature of a liquid or vapor 
increases or decreases according to the 
pressure exerted on it. 

In any Ford air conditioning system, 
liquid refrigerant (R-12) is stored in the 
receiver under high pressure (Fig. 1). 
When the liquid R-12 is released into the 
evaporator by the expansion valve the 
resulting decrease in pressure lowers its 
temperature to 21.7 degrees F (below 
zero), its boiling point. As the R-12 
flows through the evaporator coils, 
passenger compartment air passes over 
the outside surface of the coils. As it 
boils, the R- 12 absorbs heat from the air 
and thus cools the passenger 
compartment. The heat from the 
passenger compartment is absorbed by 
the boiling refrigerant and hidden in the 
vapor. The refrigeration cycle is now 
under way. To complete the cycle, the 
following remains to be done: 

(1) Dispose of the heat in the vapor. 

(2) Convert the vapor back to liquid for 
re-use. 

(3) Return the liquid to the starting 
point in the refrigeration cycle. 
The compressor (Fig. 1) performs 

these functions. It pumps the refrigerant 

(containing the hidden heat) out of the 

evaporator and forces it under high 

pressure into the condenser which 15 


HIGH PRESSURE LIQUID 


— 


] LOW PRESSURE LIQUID 


171277] HIGH PRESSURE GAS ( 


LOW PRESSURE GAS 


COMPRESSOR 
CONDENSOR 


FG 


Typical A/C Basic System 


36-30-02 


located in the outside air stream at the 
front of the car. The increased pressure 
in the condenser raises the R-12 vapor 
temperature to a point higher than that 
of the outside air. As the heat transfers 
from the hot vapor to the cooler air, the 
R-12 condenses back to a liquid. The 
liquid under high pressure now returns 
to the reservoir where it is stored for re- 
use. 

It may seem difficult to understand 
how heat can be transferred from a 
comparatively cooler passenger 
compartment to the hot outside air. The 
answer lies in the difference between the 
refrigerant pressure that exists in the 
evaporator and the pressure that exists 
in the condenser. In the evaporator, the 
expansion valve reduces the pressure 
and thereby reduces the boiling point 
below the temperature of the passenger 
compartment. Thus, heat transfers from 
the passenger compartment to the 
boiling refrigerant. In the condenser, the 
compressor raises the condensation 
point above the temperature of the 
outside air. Thus, the heat transfers 
from the condensing refrigerant to the 
outside air. The expansion valve and the 
compressor simply create pressure 
conditions that permit the laws of 
nature to function. 


AIR CONDITIONER 
COMPONENTS 


RECEIVER UNIT 


The air conditioning system stores 


or 


Т 


OUT ТО COMPRESSOR 


TO EXPANSION VALVE 
AND EVAPORATOR 


L1286.B 


36-30-03 


AIR CONDITIONING GENERAL SERVICE 


36-30-03 


the liquid Refrigerant-12 under pressure 
in à combination receiver and 
dehydrator (Fig. 1). The pressure in the 
receiver normally varies from about 80 
to 300 psi, depending on the 
surrounding air temperature and 
compressor speed. 

The dehydrator serves the purpose 
of removing any traces of moisture that 
may have accumulated in the system. 
Even small amounts of moisture will 
cause an air cooling unit to malfunction. 
A fusible plug is screwed into the 
receiver. This will release the refrigerant 
before the refrigerant temperature 
exceeds 212 degrees F. 


EVAPORATOR UNIT 


When the cooling system is in 
operation, the liquid Refrigerant-12 
flows from the combination receiver and 
dehydrator unit through a flexible hose 
to the evaporator (Fig. 1) where it is 
allowed to evaporate at a reduced 
pressure, to cool the evaporator. Air is 
blown through the evaporator fins and is 
thus cooled by the evaporator. 


EXPANSION VALVE 


The rate of refrigerant evaporation is 
controlled by an expansion valve (Fig. 1) 
which allows only enough refrigerant to 
flow into the evaporator to keep the 
evaporator operating efficiently, 
depending on its heat load. 

The expansion valve on C-and W- 
Series Trucks consists of the valve and a 
temperature sensing capillary tube and 
bulb. The bulb is clamped to the outlet 
pipe of the evaporator. The expansion 
valve used on all except Cand W-Series 
is connected in line with both the inlet 
and outlet evaporator refrigerant lines. 
By use of internal passages leading to 
and from the underside of the valve 
diaphragm, the diaphragm senses the 
refrigerant temperature and pressure as 
it leaves the evaporator core. Thus the 
valve is controlled by evaporator outlet 
temperature. 

The restricting effect of the 
expansion valve at the evaporator causes 
a low pressure on the low pressure side 
of the system of 12 to 50 psi, depending 
on the surrounding air temperature and 
compressor speed. 


COMPRESSOR UNIT 


The evaporated refrigerant leaving 
the evaporator (now in the form of a gas) 
at a pressure of 12 to 50 psi is pumped 
by the compressor, located on the engine 
(Fig. 2), into the top of the condenser. 

The compressor maintains à 
pressure on its high pressure side of 
from 80 to 300 psi, depending on the 
surrounding air temperature and 
compressor speed. 


CONDENSER 


The air conditioning condenser is 
located in front of the radiator on light 
trucks and Econoline. On the C-, L-and 
W-Series, it is mounted on the cab roof. 
The condenser receives compressed 
(therefore heated) refrigerant gas from 
the compressor. 

As the hot refrigerant gas flows 
down through the condenser, it is cooled 
by air passing between the sections of 
the condenser. The cooled, compressed 
refrigerant gas condenses to liquid 
refrigerant which then flows into the 
receiver. 


LIQUID SIGHT GLASS 


A liquid sight glass is mounted in the 
high pressure refrigerant line between 
the receiver and the expansion valve 
(Fig. 1). The sight glass is used to check 
whether there is enough liquid 
refrigerant in the system. 


MAGNETIC CLUTCH 


The compressor is cut in and out of 
operation by an electrically operated 
magnetic clutch mounted on the 
compressor crankshaft. The magnetic 
clutch is connected in series with the 
blower switch and the thermostatic de- 
icing switch. 


THERMOSTATIC (DE-ICING) SWITCH 


The thermostatic (de-icing) switch is 
controlled both manually and 
automatically. It is manually cut in or 
out of the clutch circuit by the 
temperature control lever or knob. With 
the temperature control in A/C position 
and the blower motor switch ON, the 
magnetic clutch is controlled through 
the automatic action of the switch. The 
temperature sensing tube of the switch is 
placed in contact with the evaporator 
fins. When the temperature of the 
evaporator becomes too cold, the switch 
opens the magnetic clutch electrical 
circuit, disconnecting the compressor 
from the engine. When the temperature 
of the evaporator rises, the thermostatic 
(de-icing) switch closes and energizes 
the magnetic clutch. This connects the 
compressor to the engine, and cooling 
action begins again. 

When the blower switch is off or the 
temperature control lever or knob is not 
in an A/C position, the magnetic clutch 
cannot be energized for compressor 
operation. 


SERVICE VALVES 


The service valves on the 
compressor are used to test and service 
the cooling system (Fig. 3). The high 
pressure service valve, mounted at the 
outlet to the compressor, allows access 


to the high pressure side of the system 
for attaching a service hose with 
attached pressure gauge. 

The low pressure valve, mounted at 
the inlet to the compressor, allows 
access to the low pressure side of the 
system for attaching a service hose with 
attached pressure gauge 

Both service valves may be used to 
shut off the rest of the system from the 
compressor during compressor service. 


HEATER-A/C SYSTEMS CONTROL 
DOORS 


With all Ford heater-A/C systems, 
outside air comes through an opening at 
the upper cowl and into the right end of 
the evaporator and blower assembly. All 
evaporator and blower assemblies on all 
except Econoline and C-Series Trucks 
contain: 
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l. An evaporator core through which 
flows Refrigerant-12 

2. A heater core through which flows 
engine coolant. 

А blower which forces air through 
the evaporator core, through the 
heater core, and out through various 
outlets. 
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4. Several control doors. 

The evaporator assembly on 
Econoline and C-Series Trucks does not 
contain a heater core, Item (2) above. 
For the separate heating systems, see 
Parts 36-20 and 23. 

The control doors determine the 
following functions: 
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1. Whether outside air or inside 
(recirculating) air goes through the 
system. 

2. The amount of air that goes through 

the heater core. 

The particular outlet(s) through 

which the air discharges. 


w 


TESTING 


SAFETY PRECAUTIONS 


The refrigerant used in the air 
conditioner system is Refrigerant-12 
Refrigerant-12 is non-explosive, non- 
inflammable, noncorrosive, has 
practically no odor, and is heavier than 
air. Although it is classified as a safe 
refrigerant, certain precautions must be 
observed to protect the parts involved 
and the person who is working on the 
unit. 

Use only Refrigerant-12. Do not 
use refrigerant that was canned for 
pressure Operated accessories (such as 
boat air horns). This type is not pure 
Refrigerant-12 and will cause a 
malfunction. 

Liquid Refrigerant-12, at normal 
atmospheric pressures and 
temperatures, evaporates so quickly that 
it has the tendency to freeze anything it 
contacts. For this reason, be very 
careful to prevent any liquid refrigerant 
from coming in contact with the skin 
and especially the eyes. 

Refrigerant-12 is readily absorbed 
by most types of oil. It is therefore 
recommended that a bottle of sterile 
mineral oil and a quantity of weak boric 
acid solution be kept nearby when 
servicing the air conditioning system. 
Should any liquid refrigerant get into 
the eyes, immediately use a few drops of 
mineral oil to wash them out, then wash 
the eyes clean with the weak boric acid 
solution. Seek a doctor's aid 
immediately even though irritation may 
have ceased. 

Always wear safety goggles when 
servicing any part of the refrigerant 
system. 

The Refrigerant-12 in the system is 
always under pressure. Because the 
system is tightly sealed, heat applied to 
any part would cause this pressure to 
build up excessively. 

To avoid a dangerous explosion, 
never weld, use a blow torch, solder, 
steam clean, bake body finishes, or use 
any excessive amount of heat on or in 


the immediate area of any part of the air 
cooling system or refrigerant supply 
tank, while they are closed to the 
atmosphere whether filled with 
refrigerant or not. 

The liquid refrigerant evaporates so 
rapidly that the resulting refrigerant gas 
will displace the air surrounding the 
area where the refrigerant is released. To 
prevent possible suffocation in enclosed 
areas, always discharge tthe refrigerant 
from an air cooling system into the 
garage exhaust collector. Always 
maintain good ventilation surrounding 
the work area. 

Although Refrigerant-12 gas, under 
normal conditions, is nonpoisonous, the 
discharge of refrigerant gas near an open 
flame can produce a very poisonous gas. 
This gas will also attack all bright metal 
surfaces. This poisonous gas is 
generated when the flame-type leak 
detector is used. Avoid inhaling the fums 
from the leak detector. Make certain 
that Refrigerant-12 is both stored and 
installed in accordance with all state 
and local ordinances. 

When admitting Refrigerant-12 gas 
into the cooling unit, always keep the 
tank in an upright position. If the tank 
is on its side or upside down, liquid 
Refrigerant-12 will enter the system and 
damage the compressor. In surrounding 
air temperatures above 90 degrees F, 
prolonged engine idle will result in 
excessively high compressor pressures. 


VISUAL INSPECTION 


Obstructed air passages, broken 
belts, disconnected or broken wires, 
loose clutch, loose or broken mounting 
brackets may be determined by visual 
inspection of the parts. 


PROPER USE OF SERVICE 
VALVES 


The service valves (Fig. 4) are used 
throughout the service procedures in 
this section and in the following, 
Adjustments. 


When in the Back-Seated position, 
both valves are cut off from the gauge 
manifold; the low pressure valve is open 
between the suction side of the 
compressor and the evaporator; and the 
high pressure valve is open between the 
discharge side of the compressor and the 
condenser. This is the normal operating 
position. 

In the Front-Seated position, the 
low pressure valve cuts off the suction 
side of the compressor from the 
evaporator; and the high pressure valve 
cuts off the discharge side of the 
compressor from the condenser. 

In the Mid-Position, the valves are 
open between the gauge manifold, the 
cooling system, and the compressor. 
This is the position used in performing 
various tests and service operations. 


COMPRESSOR TEST 


1. Attach the manifold gauge set (Fig. 
5). It will not be necessary to attach 
the Refrigerant-12 tank or the 
vacuum pump. 

2. Set both manifold gauge valves at 
full clockwise (closed) position. 

3. Turn the low pressure service valve 
to the Front-Seated (full clockwise) 
position, and turn the high pressure 
service valve to the Back-Seated (full 
counterclockwise) position (Fig. 4). 

4. With the engine running at idle 
speed, set the A/C controls to 
maximum cooling (to engage the 
compressor clutch) for 30 seconds 
only. Then, to avoid damaging the 
compressor, quickly disengage the 
clutch by returning the A/C 
controls to OFF 

The low pressure (suction) gauge 
should reach 20-inches of vacuum 
within the 30 seconds of operation and 
should remain below zero psi for at least 
one minute, 

If the compressor does not satisfy 
these two conditions after at least 3 
cycles of clutch engagement, the 
compressor has either a blown head 
gasket or leaking valves. Remove the 
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FIG. 4 Service Valve Positions 


head and inspect the valve plate and 
gaskets for damage. Replace parts if 
necessary. Replace a compressor, if the 
cylinder walls are scored or pieces of 
metal are inbedded in the pistons. 
CHECKING FOR LEAKS LOW PRESSURE Merc c 
Attach the manifold gauge set (Fig. 
5). Leave both manifold gauge valves at 
the maximum clockwise position. Set 
both service valves at the center 
position. Both gauges should show 
approximately 60 to 80 pounds pressure 
at 75 degrees F with the engine not 
running. If very little or no pressure is 
indicated, leave the vacuum pump valve 
closed, open the Refrigerant-12 tank 
valve, and set the low pressure (suction) ТООК PRE UPE 
manifold gauge valve to the SERVICE VALVE 
counterclockwise position. This opens 
the system to tank pressure. Check all 
connections, and the compressor head 


i 


TO HIGH PRESSURE 


gasket, oil filler plug, and shaft seal for S E ELS Aj SERVICE VALVE 
leaks, using a flame-type leak detector SUPPLY TANK = 

(Fig. 6). Avoid inhaling the fumes from 

the leak detector. Follow the directions И 


with the leak detector. The smaller the L1290.A 


flame the more sensitive it is to leaks. FIG. 5 Manifold Gauge Set 
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Therefore, to insure accurate leak 
indication keep the flame as small as 
possible. The copper element must be 
red hot. If it is burned away, replace the 
element. Hold the open end of the hose 
below each suspected leak point for two 
or three seconds. The flame will 
normally be almost colorless. The 
slightest leak will be indicated by a 
bright green blue color to the flame. Be 
sure to check the manifold gauge set and 
hoses for leaks as well as the rest of the 
system 

If the surrounding air is 
contaminated with refrigerant gas, the 
leak detector will indicate this gas all 
the time. Good ventilation is necessary 
to prevent this situation. A fan, even in 
a well ventilated area, is very helpful in 
removing small traces of refrigerant 
vapor. 


USE OF SIGHT GLASS 


Clean the sight glass before checking 
for a proper charge of refrigerant. Then, 
observe the sight glass for bubbles with 
the engine running at 1500 rpm and the 
A/C controls set at maximum cooling. 
A continuous or large amount of 
bubbles in the sight glass indicate an 
undercharge of refrigerant. If an 
undercharge of refrigerant is found, 
check the system for leaks. Repair any 
leaks, evacuate the system with a good 
vacuum pump, and charge the system 
with the proper amount of Refrigerant- 
12. 

No bubbles in the sight glass 
immediately after clutch. engagement 
indicate either too much refrigerant or a 
complete loss of refrigerant. While 
observing the sight glass, cycle the 
magnetic clutch off and on, with the 
engine running at 1500 rpm. If 
refrigerant is in the system, bubbles will 
appear while the clutch is off and 
disappear when the clutch is on. If no 
bubbles appear during the on and off 
cycle of the magnetic clutch, there is no 
refrigerant in the system. If there 15 no 
refrigerant in the system, it will be 
necessary to leak test, repair as required, 
and charge the system. Under 
conditions of extremely high 
temperatures, occasional foam or 
bubbles may appear in the sight glass. 


AIR CONDITIONER 
PERFORMANCE TEST 


The pressures developed on the high 
pressure (discharge) and low pressure 
(suction) side of the compressor indicate 
whether or not the system 1s operating 
properly. 


Attach the manifold gauge set (Fig. 
5). It will not be necessary to attach the 
Refrigerant-12 tank. Set both manifold 
gauge valves at the maximum clockwise, 
or closed, position. Set both service 
valves at the center position. 

Check the system pressures with the 
engine running at 1500 rpm, all controls 
set for maximum cooling, and the front 
of the vehicle at least 5 feet from any 
wall. 

The actual pressures indicated on 
the gauges will depend on the 
temperature of the surrounding air and 
the humidity. Higher air temperatures 
along with high humidity, will give 
higher system pressures. 

At idle speed and a surrounding air 
temperature of 100 to 110 degrees F, the 
high pressure may go as high as 300 
pounds or more. If it becomes necessary 
to operate the air conditioner under 
these conditions, keep the high pressure 
down with a fan directed at the 
condenser and radiator. 

Correct pressures for a normally 
operating system are shown on line (1) 
in the Refrigerant System Analysis 
Chart (Fig. 7): the low pressure gauge 
should indicate 10 to 20 psi; the high 
pressure gauge should indicate 180 to 
225 psi. Lines 2 through 8 in Fig. 7 show 
various abnormal pressure conditions 
and the possible problems that could be 
their cause 


THERMOSTATIC DE-ICING 
SWITCH TEST 


Fill a container with crushed ice, salt 
and water. Put enough salt in the water 
so that the temperature of the solution is 
25 degrees F or lower 

Use a self-powered test light or 
ohmmeter connected to the switch 
terminals to check. whether or not the 
switch is closed. 

Place the sensing tube in the ice, salt 
and water solution. Make certain that 
no salt water gets into the control. The 
thermostatic (de-icing) switch contact 
points should open and remain open 
while the tube is in the solution. Remove 
the sensing tube from the solution. As 
the tube warms up, the switch contacts 
should close. If the switch contacts do 
not open and close as indicated, replace 
the switch. 

An ohmmeter check of the contacts 
should show a resistance of less than an 
ohm. If a resistance of one ohm or more 
occurs, replace the switch 


RECEIVER—DRYER TEST 


Operate the air conditioner for 


about five minutes; then, slowly move 
your hand across the length of the unit 
from one end to the other. There should 
be no noticeable difference in 
temperature. If cold spots are felt, it 
indicates that the unit is restricting the 
refrigerant flow, and the receiver-dryer 
must be replaced. 


MAGNETIC CLUTCH TEST 


Disconnect the magnetic clutch wire 
at the bullet connector, and connect it to 
the negative lead of an ammeter. 
Connect the positive lead of the 
ammeter to the battery positive 
terminal. The magnetic clutch should 
pull in with a distinct click and the 
current reading on the ammeter should 
be to specification. 


BLOWER MOTOR TEST 


Disconnect the blower motor wire at 
the bullet connector, and connect it to 
the negative lead of an ammeter. 
Connect the positive lead of the 
ammeter to the battery positive 
terminal. The motor should operate and 
the reading on the ammeter should be to 
specification. 


COMPRESSOR CRANKSHAFT 
SEAL LEAK TEST 


The cross sectional view in Fig. 8 
shows the design and the components of 
the seal assembly. Oil leak problems can 
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FIG. 7 Refrigerant System Analysis Chart 


be identified by observing the three 
possible leakage paths shown in Fig. 9. 


OIL LEAKAGE PAST CARBON RING 


Oil weepage through the carbon ring 
forming a streak or drip pattern as 
shown in the left illustration of Fig. 9 is 
considered normal. However, if oil is 
present on the surface of the compressor 
beyond the clutch or has sprayed on the 
hood and surrounding brackets, the 
leakage is excessive. Replace the seal 
assembly 


OIL LEAKAGE THROUGH O-RING 


Leakage through the O-ring type 
gasket on the cover plate (center 
illustration, Fig. 9) indicates possible 
cracked, pinched, split or loose 
mounting screws. Check the screws for 
good condition and proper torque (7 to 
13 ft-lbs). If there is heavy oil discharge 
with screws of good condition and 
correct torque, replace the oil seal 
assembly. 


OIL LEAKAGE THROUGH DAMAGED 
BELLOWS 


Oil will leak through the rubber 
bellows as shown in the right illustration 
of Fig. 9, if the bellows distorts or cracks 
due to heat, a large discharge of oil on 
the front of the compressor beyond the 
clutch indicates this type of leakage. 
Replace the oil seal assembly. 


REFRIGERANT 12 LEAKAGE 


Refrigerant 12 leakage through any 
part of the seal can be determined only 
bv a leak detector. Avoid inhaling the 
fumes from the leak detector. Be sure to 
wipe all the oil away from the seal area 
before using the leak detector, because 
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the oil may contain refrigerant which 
would give erroneous readings. If 
refrigerant leakage at the seal exceeds 1 


oz. per year, replace the seal as outlined 
in Disassembly and. Assembly. 
If no leak is found at the compressor 


crankshaft seal, thoroughly check all 
system fittings and lines for leaks as 
outlined in this Section. 


ADJUSTMENTS 


DISCHARGING THE SYSTEM 


Discharge the refrigerant from the 
system before replacing any part of the 
system, except the compressor. 

To discharge the system, connect the 
manifold gauge set to the system (Fig. 
5). Do not connect the manifold center 
connection hoses to the Refrigerant-12 
tank or to the vacuum pump. Place the 
open end of these hoses in a garage 
exhaust outlet. Set both manifold gauge 
valves at the maximum 
counterclockwise or open position. 
Open both service valves a slight 
amount (Fig. 3) and allow the 


refrigerant to discharge slowly from the 
system. 

Do not allow the refrigerant to rush 
out, because it will carry the compressor 
oil out with it. 


EVACUATING THE SYSTEM 


Attach the manifold gauge set, a 
tank of Refrigerant-12 and a vacuum 
pump to the system (Fig. 5). The 
refrigerant 12 tank should be set on a 
scale and its weight noted so that the 
proper amount of refrigerant will enter 
the system during charging. Make 
certain that the Refrigerant-12 tank 
valve is tightly closed. Set both service 


YORK 


valves to the mid-position (Fig. 4). Open 
both manifold valves (Fig. 5). To release 
any pressure remaining in the system 
after discharging, loosen a hose 
connection. Then retighten all 
connections. Open the vacuum pump 
valve and run the pump until the low 
pressure gauge reads at least 25-inches, 
and as close to 30 inches of vacuum as 
possible. Continue vacuum pump 
operation for 20 to 30 minutes to boil 
any moisture out of the system. Close 
the pump valve. Turn off the pump. 
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CHARGING THE SYSTEM 


l. Evacuate the system as outlined in 
the foregoing procedure. 

Be sure to subtract the specified 
charge from the weight of the tank as 
registered on the scale so that you will 
know when to stop charging. For 
example, if the scale shows a total 
weight of 8 pounds and the specified 
charge is 2 1/2 pounds, you should stop 
charging when the scale shows 5 1/2 
pounds. 

2. Leave both service valves at the mid- 
position (Fig. 10) and the vacuum 
pump valve closed. 

3. Leave the low pressure (suction) 
manifold gauge valve at the full 
counterclockwise or open position 
(Fig. 5). 

4. Set the high pressure (discharge) 

manifold gauge valve at the full 

clockwise or closed position. 

Open the Refrigerant-12 tank valve 

to allow refrigerant to enter the 

system, and observe the gauges. 

When both gauges reach 60 to 80 

pounds at approximately 75 degrees 

F, shut off the tank valve. 

6. Perform the leak test with the leak 
detector as outlined in Testing in 
this Part. 

7. Set the temperature control at the 
maximum COLD position, the 
mode control at the PANEL 
position and set the blower switch at 
HI speed. 


8. Start the engine, and open the R-12 
tank valve again to prevent drawing 
vacuum on the suction side. When 
the suction gauge shows pressure 
instead of vacuum, close the R-12 
tank valve. 


л 


9. Run the engine at 1500 rpm for 
about ten minutes or until both 
gauge readings have stabilized. If the 
clutch disengages during the 
stabilization process, continue 
running the engine until the 
pressures again stabilize after the 
clutch re-engages. 

10. With the engine still running, open 
the R-12 tank and charge the system 
until the scale indicates that the 
specified weight of R-12 refrigerant 
has entered the system. Then close 
the valve. 


l 


. If the refrigerant will not enter the 
system due to low temperature, it 
may be necessary to place the 
Refrigerant-12 tank in a container of 
hot water at about 150 degrees F. 
This will increase the R-12 pressure 
and force the gas from the tank 
during charging. Never heat the 
Refrigerant-12 tank with a torch. A 
dangerous explosion may result. 
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FIG. 10 Charging the Air Conditioning System 


12. During the charging, the high 
pressure (discharge) side may build 
up to an excessive value. This can be 
caused by an overcharge of 
refrigerant, or an overheated engine, 
in combination with high 
surrounding temperatures. Never 
allow the high pressure to exceed 
240 pounds while charging. Stop the 
engine, determine the cause, and 
correct it. 

13. After the proper charge has been 
made, close the Refrigerant-12 tank 
valve, and check the system 
pressures for proper operation as 
described under Air Conditioner 
Performance Test, Testing іп this 
Part. 

14. After satisfactory operation has 
been achieved, set both service 
valves at the maximum 
counterclockwise (gauge port 
closed) position (Fig. 4). Remove the 
gauge set, and cap the service valve 
gauge ports and valve stems. 


CHARGING FROM SMALL 
CONTAINERS 


Refrigerant-12 is available in one- 
pound cans. Do not open the high 
pressure (discharge) gauge valve on the 
manifold because the container can 
explode. 

l. A special valve and valve retainer is 
required for connecting the small 
can to the A/C system. Attach the 
valve retainer to the can by engaging 
the three tabs of the retainer to the 
lip at the top of the can. Turn the 
valve assembly into the threaded 
hole in the center of the valve 
retainer. Іп containers where the 
center of the can is deeply recessed, 
a washer should be inserted before 
installing the valve. 
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FIG. 11 Compressor Oil Level 
Check and Oil Trap 


2. Connect the manifold gauge set to 
the system (Fig. 6). Connect the 
hose (normally connected to the 
large R-12 tank) to the special valve 
on the small can. Make sure that the 
valve is closed (full clockwise 
position). 

3. Once the сап is connected, charge 
the system as outlined in the 
foregoing procedure. When the can 
is empty, close the valve and remove 
the empty can. Connect a new can, 
open the valve again and continue 
charging until the specified weight 
of R-12 has entered the system. 
When you need a half pound of 

refrigerant such as with a 2 1/2 pound 

charge capacity, stop charging from one 
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сап when extreme cold is felt half-way 
down the can. Weigh the can to make 
sure one-half pound of refrigerant is 
Installed. 


COMPRESSOR OIL LEVEL CHECK 


Under normal conditions, when the 
air conditioning system is operating 
satisfactorily, the compressor oil level 
need not be checked. There 15 no place 
for the oil to go except inside the sealed 
system. When the engine is first started, 
some of the oil will be pumped into the 
rest of the refrigerant system. After 
several minutes of operation, most of the 
oil is returned to the compressor 
crankcase. 

Check the compressor oil level only 
if any portion of the refrigerant system 
is being replaced, or if there was a leak 
in the system and the refrigerant is 
being replaced. 

1. After the system has been charged, 

operate the system for about ten 

minutes or until the pressures have 
been stabilized in à surrounding 
temperature of 60 degrees or above. 

Stop the engine and isolate the 

compressor as outlined in the 

following procedure, Isolating the 

Compressor. 

3. Remove the oil filler plug from the 
compressor. Insert a flattened 1/8- 
inch diameter rod (Fig. 11) in the oil 
filler hole until it bottoms. The rod 
or dipstick fashioned for the 
particular compressor (Figs. 12 and 
13) should be used. The dipstick 
must be wiped completely clean 
before insertion. If necessary, 
slightly rotate the compressor 
crankshaft by hand so that the 
dipstick will clear the crankshaft. 
On horizontally mounted 

compressors, the oil check hole is 
located on the side of the crankcase that 
faces up. On the opposite or downward 
side, there is a corresponding boss 
provided on the inner wall as an 
alternate oil check hole for a different 
mounting. When checking the oil level 
on such a compressor, angle the dipstick 
so that it bottoms against the lower side 
of the crankcase and not against the 
boss. 

4. Pull out the dipstick, and check the 
oil indication. It should show at least 
the minimum amount of oil as 
indicated in Figs. 12 and 13. 

If the oil level is low, add ESA- 
М2С31-А (Ford Part No. C9AZ-19577- 
A) oil. 

If too much oil is indicated proceed 
as follows: 

a. Draw out all of the oil using a trap 

similar to that shown in Fig. 11, 
or remove the compressor from 
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FIG. 13 Tecumseh Compressor Oil Level Dipstick 


the vehicle and pour the oil out of 
the crankcase. 

b. Add approximately 4 oz. of oil to 
the crankcase, and replace the 
filler plug. Reinstall the 
compressor, if it was removed. 

Evacuate the compressor with the 

vacuum pump (both service valves 

front-seated (Fig. 4) and both 


өл 


manifold gauge valves open). 
Connect the compressor back into 
the system by turning both service 
valves to the back-seated (full 
counterclockwise) position. 
Operate the system again for 
another 10 minutes as in Step 1,-апа 
recheck the oil level as in Steps 3 and 
4. 
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8. Replace the oil filler plug. Evacuate 
and connect the compressor back 
into the system 

9. Operate the system again for five 
minutes and make a final oil level 
check. 

It is necessary to recheck the oil 
level a second time to be sure that all the 
oil has returned to the compressor. 

10. Replace the oil filler plug. Evacuate 
and connect the compressor back 
into the system. 

11. Check the compressor filler plug 
area for leaks with a leak detector. 


ISOLATING THE COMPRESSOR 


This procedure 15 used when 
checking the compressor oil level and 
when it is desired to replace the 
compressor without losing the 
refrigerant charge. 

To isolate the compressor from the 
system, turn both the high and the low 
pressure service valves to the extreme 
clockwise (frontseat) position (Fig. 4) 
Loosen the cap on the high pressure 
service valve gauge port, and allow the 
gas to escape until the compressor is 
relieved of refrigerant pressure. 


Loosen the cap a small amount only, 
and do not remove it until the pressure 
is completely relieved. 

To connect the compressor back 
into the system, evacuate the 
compressor with a vacuum pump at 
both service valve gauge ports, close the 
vacuum pump valve, turn both service 
уа wes to the maximum 
counterclockwise (back-seat) position, 
and cap the high pressure service valve 
gauge port and service valve stems. 


REMOVAL AND INSTALLATION 


COMPRESSOR—ALL EXCEPT 
ECONOLINE 


All compressor removal and 
installation operations, except belt 
replacement, can be performed only 
after the unit has been isolated from the 
rest of the system. (See Adjustments, in 
this part). 

To reduce the amount of time to 
make a compressor replacement, the 
service compressors are dehydrated and 
filled with refrigerant (R-12) and the 
proper amount of the specified 
refrigerant oil is in the crankcase when 
received. 

When replacing a compressor, the 
oil level in the old compressor should be 
checked. Then the right amount of oil 
should be removed from the new 
compressor so that the level in the new 
compressor is the same as that in the old 
compressor. This keeps the amount of 
oil in the system a constant. Failure to 
use this procedure 15 the most common 
reason for excessive oil in the crankcase. 
Refer to Compressor Oil Level Check, 
Adjustments in this part. 

Removal 

1. Isolate the compressor. Refer to 
Adjustments in this Part, and 
disconnect the two service valves 
and hoses from the compressor (Fig. 
14). Energize the clutch and loosen 
and remove the clutch mounting 
bolt. 

2. Install a 5/8-11 bolt in the clutch 
drive shaft hole. With the clutch still 
energized, tighten the bolt to loosen 
the clutch from the shaft. 


Disconnect the clutch wire at the 
bullet connector 

3. Loosen the idler pulley or alterntor 
and remove the drive belt and the 
clutch and then remove the 
mounting bolts and the compressor. 

Installation 
Before installing the compressor, 

carefully remove any burrs or dirt that 

may be on the compressor shaft. The 
shaft must be dry and brightly polished. 

1. Mount the clutch on the shaft and 
install the mounting screw and 
washer finger-tight. Place the 
compressor on the mounting bracket 
and install the four mounting bolts 
finger-tight 

2. Connect the clutch wire, energize 
the clutch and torque the clutch 
mounting bolt to specification. 
Tighten the compressor mounting 
bolts to specifications. 

3. Install the belt and adjust and 
tighten the idler pulley. 

4. Install the service valves on the 
compressor using new seals. Be 
certain to remove the rubber 
shipping plugs first. Tighten the 
service valve nuts to specification. 
Do not over tighten. The new 
ROTOLOK service valves can be 
rotated slightly on their seat without 
breaking the high pressure seal. This 
is not an indication of a loose valve. 
Leak test the compressor, then 
evacuate it and connect it back into 
the system. 

5. Check the od level in the 
compressor, and add or remove oil if 
necessary (Adjustments). 


COMPRESSOR—ECONOLINE 


Removal 


l. Remove the engine cover and 
remove the air cleaner. 

2. If the vehicle is equipped with an 
auxiliary heater, partially drain the 
cooling system. 

3. Remove the oil filler tube. 

4. Insulate the compressor 
(Adjustments), and disconnect the 
two service valves and hoses from 
the compressor. Cover the opening, 
to prevent dirt from entering the 
system. Energize the clutch and 
remove the clutch mounting bolt. 

5. Install a 5/8-11 bolt in the clutch 
drive shaft hole. With the clutch still 
energized, tighten the bolt to loosen 
the clutch from the shaft. Remove 
the clutch pulley and bolt. 
Disconnect the clutch wire at the 
connector. Remove the brush holder 
from the shaft. 

6. If the vehicle is equipped with an 
auxiliary heater, disconnect the 
heater hoses at the water valve and 
at the T connector in the line. 

7. On V-8 models, remove the hose 
retaining bracket from the engine 
and position the hoses out of the 
way. 

8. Remove the compressor-to-engine 
bracket bolts. 

9. Remove the compressor mounting 
bolts. On V-8 models, the 
compressor has 6 mounting bolts 
Two bolts are removed from the 
front of the vehicle and 4 bolts are 
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removed [rom under the vehicle. Оп 
6-cylinder models, the compressor 
has 4 mounting bolts. The 2 rear 
mounting bolts are reached from 
under the vehicle. On 6-cylinder 
models, move the compressor 
outboard and remove the 3 front 
bracket mounting bolts. 

10. Lift the compressor from the 
vehicle. 


Installation 


1. Install the cluteh brush holder on 
the front of the compressor and 
connect the wire 

Position compressor to the 

mounting brackets. On V-8 models, 

install the 6 mounting bolts. On 6- 

cylinder models, install the front 

bracket mounting bolt, and then 
install the four mounting bolts. 

3. Install the compressor-to-engine 
mounting brackets. 

4. On V-8 models, position the hoses in 

the retaining bracket and install the 

bracket on the engine. 

Install both heater hoses if they were 

disconnected. 

6. Install the clutch assembly on the 
shaft. Then install the retaining bolt. 
Energize the clutch and torque the 
retaining bolt to specification. 

7. Position the clutch pulley drive belt 
and adjust the belt tension. 

8. Install the oil filler tube. 

9. Install the service valves on the 
compressor using new gaskets. 
Tighten the service valve flared nuts 
to specification. Do not overtighten 
the flared nuts. The service valves 
can be rotated slightly without 
breaking the high pressure seal. This 
is not an indication of a loose valve. 

10. Leak test the compressor, then 
evacuate it and connect it back into 
the system. 
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FIG. 14 Compressor Service Valves 
Removed 
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11. Operate the system on full air 
conditioning for 15 minutes. Then 
isolate the compressor and check the 
oil level in the compressor and add 
or remove oil as required. 

12. Add coolant to the radiator as 
required. 

13. Install the air cleaner. 

14. Install the engine cover. 


VALVE PLATE AND HEAD 
GASKET 


The procedure for replacing a blown 
head gasket is identical to the procedure 
for replacing the valve plate except that 
the old valve plate is used. If a worn or 
damaged valve plate has caused the 
cylinder walls to become scored or has 
inbedded pieces of metal in the pistons, 
the compressor should be replaced. 
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FIG. 15 York Compressor—Disossembled 
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Removal—All Compressors 


I, Isolate the compressor 
(Adjustments in this part), and 
disconnect both service valves. Place 
a clean drip pan under the 
horizontally mounted compressor. 
Remove the cylinder head bolts. 
Remove the valve plate and cylinder 
head from the compressor by 
tapping upward with a fiber hammer 
on the overhanging edge of the valve 
plate. 

4. Remove the valve plate from the 
cylinder head by holding the head 
and tapping against the valve plate. 

5. Remove the drip pan from under the 
horizontally mounted compressor. 
Then, remove all particles of gasket, 
dirt and foreign material from the 
surface of the cylinder head and 
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cylinder face. Be very careful not to 
scratch or nick the mating surfaces 
or any edges. 


cylinder with the dowel pins inserted 
into the dowel pin holes in the gasket 
and head 


š ; 5. Insert the two longer сар screws іп 
Installation (York Compressor—Fig. x Айса di 
the two center holes of the cylinder 
15) ad.“ 
head. Then, insert the remaining cap 
l. Apply a thin film of clean screws in the holes around the edge 
refrigeration oil to each side of the of the cylinder head. The four 12 
valve plate gasket (Fig. 15). point head screws should be inserted 
2. Place the new valve plate gasket in into the four holes closest to the 
position on the crankcase so that the service ports. 
crankcase dowel pins go through the 6. Tighten all head cap screws until 
dowel pin holes in the gasket (Fig. they contact the head. Then, torque 
15). the two center screws to 15-23 ft-Ibs. 
3. Place the valve plate in position on 7. Tighten the remaining cap screws in 
the cylinder so that the dowel pins a pattern so that the cap screws 
go through the dowel pin holes (Fig. diagonally opposite each other are 
15). evenly tightened to 15-23 ft-Ibs. 
4. Apply a light film of clean After the cylinder head has been 
refrigeration oil on each side of the installed 1/2 hour, retorque the head 
cylinder head gasket. Then, place bolts to 15-23 ft-Ibs. 
the gasket and cylinder head on the 8. Inspect the top of the cylinder head 
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FIG. 16 Tecumseh Compressor—Disassembled 


service valve ports to be sure that 
they are free of nicks and 
imperfections. Connect the service 
valves with new O-rings to the 
correct compressor ports and torque 
to specification. Then, check the 
compressor oil level and add or 
remove oil as required. (See 
Compressor Oil Level Check in 
Adjustments). Evacuate the 
compressor and connect it back into 
the system. 


Installation (Tecumseh 
Compressor—Fig. 16) 


Іс 


Apply a thin film of clean 
refrigeration oil to each side of the 
valve plate gasket (Fig. 16). 

Place the new valve plate gasket on 
the crankcase cylinder face and align 
the bolt holes. 

Place the valve plate on the valve 
plate gasket so that the letter S 
(stamped on the valve plate) is on 
the same side of the crankcase as the 
word SUCTION. Align the bolt 
holes. 

Apply a thin film of clean 
refrigeration oil on each side of the 
head gasket. 

Place the head gasket on the valve 
plate with the largest hole of the 
gasket over the largest hole of the 
valve plate. Line up the holes of the 
gasket with those of the valve plate. 
Position the cylinder head on the 
compressor. The word SUCTION 
on the head must be up and on the 
same side as the word SUCTION on 
the compressor crankcase. 

Align the bolt holes of the cylinder 
head, gaskets and valve plate with 
the holes in the compressor 
crankcase. 

Install the cylinder head attaching 
bolts in the bolt holes. The four 12 
point head bolts must be inserted in 
the four holes nearest the head 
service ports. 

Tighten the bolts until they contact 
the top surface of the cylinder head. 
Then, tighten the head bolts in a 
sequence so that the bolts diagonally 
opposite each other are evenly 
tightened to a torque of 20-24 ft-Ibs. 
After the cylinder head has been 


installed 1/2 hour, retorque the head 
bolts to 20-24 ft-Ibs. 
10. Inspect the top of the cylinder head 


service valve ports to be sure that 
they are free of nicks and 
imperfections. 

Connect the service valves with new 


O-rings to the correct compressor ports 
and torque to specification. 
11. Check the compressor oil level and 


add or remove oi! as required. (See 
q 
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Compressor Oil Level Check іп 
Adjustments). Evacuate the 
compressor and connect it back into 
the system. 


CRANKSHAFT SEAL 


Removal—All Compressors 
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Isolate the compressor, loosen and 
remove the belt. 

Remove the clutch and remove the 
Woodruff key. Carefully remove the 
secondary dust shield so as to avoid 
marring the shaft. 

Carefully remove all accumulated 
dirt and foreign. material from (һе 
seal plate and surrounding area of 
the compressor, and position a small 
drain pan beneath the seal plate. 
Remove the seal plate cap screws, 
and gently remove the plate and 
gasket. Do not mar or scratch the 
sealing surfaces, or the polished 
shaft surface. 

Remove the carbon seal ring and 
seal housing assembly from the 
crankshaft. A disassembled view of 
the crankshaft seal assembly is 
included in Figs. 15 and 16. 

Clean all old gasket material from 
the seal plate and the compressor. 
Make certain that the shaft, the seal 
plate and the compressor gasket 
surfaces are completely clean. 
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Check the face of the crankshaft 
front bearing Journal іп the seal 
housing to make certain that there 
are no nicks or burrs. Check the 
crankshaft surface to be sure it 1s not 
damaged. Check all parts of the seal 
assembly to be sure that they are not 
damaged. 

Inspect the compressor internal 
components for damage. 


Installation —Tecumseh Compressor 
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17 A/C Clutch Assembly 


Wash the new seal assembly 
components in clean refrigeration 
oil. 

Coat the exposed surface of the 
crankshaft with clean refrigeration 
oil. 

Place the seal (Fig. 16) over the 
compressor shaft with the end that 
fits the carbon ring facing out. 
Position the carbon ring over the 
shaft and to the seal. The raised rim 
of the carbon ring must face 
outward. 

Insert the O-ring in the crankcase 
mating surface for the seal plate. 
Position the seal plate, shield and 
seal plate retainer to the compressor 
crankcase and align the cover 
attaching screw holes. Push the seal 
plate retainer against the mating 
surface of the crankcase and install 
the six attaching screws. Torque the 
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screws in a circular sequence to 54- 
78 1n-lb. 

Rotate the shaft by hand 15 to 20 
revolutions to seat the seal. 

Make certain that there are no burrs 
or dirt on the compressor shaft. 
Install the key and magnetic clutch 
on the shaft. 

Install the belt and adjust the 
tension to specifications. 


. Check the compressor oil level 


(Adjustments). 


Installation— York Compressor 
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Wash the new seal assembly 
components in clean refrigeration 
oil 

Position the seal over the end of the 
shaft with the carbon ring retainer 
facing out. Move the seal in and out 
on the shaft a few times to insure a 
good seal between the seal and the 
shaft. 

Push the seal all-the-way on the 
shaft. Be sure that the seal drive ring 
slots engage the drive pins on the 
shaft bearing journal face. 

Place the carbon ring (Fig. 15) over 
the shaft and in the seal ring 
retainer. The polished surface of the 
carbon ring must face out and the 
lugs must engage the ring retainer 
and be fully seated 

Apply a light film of clean 
refrigeration oil on the matching 
faces of the crankcase and seal cover 
plate. Then, place the gasket in 
position on the crankcase face 
Place the seal cover plate in position 
(Fig. 15), with the polished side 
facing the carbon ring. Then, install 
the cap screws. Tighten the cap 
screws evenly while turning the 
crankshaft. Be sure that the 
clearance between the crankshaft 
and the hole in the seal cover plate 
15 even all around the shaft. If the 
clearance is not equal all around the 
shaft, gently tap the seal face into 
position until the clearance i5 equal. 
Then, tighten diagonally opposite 
cover plate cap screws evenly to 7-13 
ft-Ib. 


7. Make certain that there are no burrs 
ог dirt on the compressor shaft 
Install the key and magnetic clutch 
on the shaft. 

8. Install the belt and adjust the 
tension to specification. 

9. Check the compressor oil level 
(Adjustments). 

CLUTCH 

l. Loosen and remove the belt. 

2. Energize the clutch and loosen and 
remove the clutch mounting bolt. 

3. Install a 5/8-11 halt in tha cnet 
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drive shaft hole. With the clutch still 
energized, tighten the bolt to loosen 
the clutch from the shaft, then 
remove the magnetic clutch. 

4. Carefully remove any burrs or dirt 
that may be on the compressor shaft. 
The shaft must be dry and brightly 
polished. Install the clutch, the 
cluteh mounting bolt, and the 
washer. 

5. Energize the clutch, and torque the 
bolt to specification. 

6. Install and adjust the belt. 


CLUTCH BEARING 


When installing а new bearing, be 
very careful to support the bearing and 
the clutch assembly so as not to place 
any pressure on the balls of the bearing. 

The following procedure should be 
rigidly adhered to during bearing 
replacement. Any exceptions due to 
clutch design are noted. Refer to Fig. 17 
Removal 
l. Remove the clutch assembly from 

the compressor shaft as outlined in 

the foregoing procedure. 

2. With the clutch assembly face down, 
remove the bearing external retainer 
from the drive plate shaft. 

3. Support the clutch, face down, by 
the outer edge so as to clear the drive 
plate. Insert a 5/8-11 inch bolt 


through the drive plate shaft and 
hand tighten the bolt 


4. Smoothly apply enough pressure on 


the bolt to free the shaft from the 
bearing inner race and then remove 
the drive plate assembly. Before 
proceeding, check the drive face 
plate for any excessive warping or 
breakage. Replace the entire clutch 
assembly if any damage 15 evident 
Remove the bearing internal 
retainer from the pulley assembly. 
Support the pulley assembly, face 
up. by the bearing bore making 
certain that there is no interference 
when the bearing is pressed out. 
With a suitable plug, force the 
bearing out of the pulley assembly 
by the inner race. The plug should 
clear the metal grease catcher, but 
do not remove the grease catcher 
from the pulley assembly. 
Installation 

Before installing the bearing, be sure 
that all bearing contact surfaces are 
clean. 
l. Support the pulley assembly face 
down, near the bearing bore; but do 
not support 1t by the sides of the 
pulley grooves as this may bend the 
pulley assembly. 
Press a new bearing into the bearing 
bore by the outer race. Do not press 
the bearing in by the inner race. 


un 
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Pressure should be uniform and in 
line with the axis of the bearing bore. 
Replace the bearing internal 
retainer 

3. Support the pulley assembly, face 
up, by the bearing inner race. Insert 
а 5/8-11-inch bolt into the front of 
the drive face plate and carefully 
press the shaft into the bearing inner 
race, exerting pressure on the bolt. 
Be certain that the shaft is in line 
with the axis of the bearing bore. 

4. Replace the bearing external 
retainer onto the drive plate shaft. 
Rotate the pulley relative to the 
drive plate to make certain that 
there is free rotation and that there 
is no looseness of the assembly 
before installing the clutch onto the 
compressor 


5. Install the clutch assembly on the 
compressor shaft. 
DRIVE BELT 


1. Loosen the idler pulley or 
compressor and remove the belt. 
Place the new belt in position, and 
adjust the belt tension (Tool T63L- 
8620-A) to specification. Then, 
tighten the idler pulley or 
compressor. 

3. Check the belt alignment, and adjust 

it if necessary. 
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SPECIFICATIONS 


CURRENT DRAW LIMITS @ 12.8 VOLTS 


Vehicle A/C Blower Motor Condenser Fan Motor Compressor Clutch 

Light Truck 180.0 Max Amps I 375 Мах Атр I 

L-Series Std. 16 0 Max. Amps 6 0 Мах Атр 3.75 Max. Amps _ 

High Performance 20 Ü Max Amps h i І 

C Series 5 to 5 1/2 Amps B 0 Мах Amps I P s 
! W-Series 5105 1/2 Amp 3. 60 Ma IBS. E j 7! ax. Amp 

Econoline 19 8 Max. Amps | 3.75 Max Amp 
REFRIGERANT CAPACITIES (REFRIGERANT-12) COMPRESSOR OIL CAPACITIES © 

Vertical Horizontal 


Vehicle 


Capacity (Pounds) 


Light Truck 


L-Series 31/2 
C-Series 21/2 
W-Series 33/8 
Econoline 21/4 
AIR CONDITIONING COMPRESSOR 
Torque Limits (Ft-Lbs) 
Description Tecumseh York 
Cylinder Head i; 20-24 EGNE 15-23 | 
Front Seal Plate 54-78 In-Lb 713 
Service Valve (Tube-0) 20510 20:10 | 
Mounting Bolt 20-30 20-30 
Oil Filler Plug 18-22 41 
Clutch Mounting 20-30 20-30 
Base Plate ER 14-22 
Back Plate I 9 7 
Clutch Brush ar Coil 6-12 T 2 
Quick Disconnect 10-15 10-15 


| Description 


Tecumseh (2) 


(11 Fluid Ounces) 


7/8 Inch Min. | 7/8 Inch Min 


1 3/8 Inch Min. | 1 5/8 Inch Мах 


York® 


(10 Fluid Ounces) 


7/8 Inch Min 13/16 Inch Min 


1 1/8 Inch Max. | 1 3/16 Inch Мах 


Driven Belt Tension (Between 
Fan Pulley and Air Conditioner 
Compressor) 


New 
New 


140 Ibs 


Used © 


110 Ibs 


Minimum (2) 


90 Ibs 


Belt Tension Tool 


T63L B620-A 


Compressor Clutch Run-Qut 


1/32 Inch Maximum 


level only 


(D Use Specification ESA-M2C31-A, Ford Part Ма C9AZ-19577-A 


@) Belt Operated for a Minimum of 10 Minutes is Considered a Used Belt 
@ Do not add oil if dip stick indicates proper level of oil between minimum and 
naximum. If dip suck is below minimum level, add oil up to minimum oil 
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LIGHT TRUCK HEATER-AIR CONDITIONING SYSTEM 
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PART 36-61 Light Truck Heater-Air 
Conditioning System 


COMPONENT INDEX 


COMPONENT INDEX 


ADJUSTMENTS 

DESCRIPTION AND OPERATION 

REMOVAL AND INSTALLATION 
Blower Motor 
Condenser and/or Receiver 
Control Assembly 


REMOVAL AND INSTALLATION (Contd.) 


Evaporator Core 
Expansion Valve 


Heater Core 


Icing Switch 


Registers 


DESCRIPTION AND OPERATION 


DESCRIPTION 


The heater-air conditioner is an 
integral unit with the evaporator 
housing mounted to the engine side of 
the dash panel. The plenum and air 
intake is mounted under the instrument 
panel. The condenser and 40 degree 
ambient switch are located ahead of the 
radiator. 

The system can be operated with 
either fresh or recirculated air, 
depending on the positions of the 
control levers. 

l. With mode (lower) lever on 
VENT —all air is fresh regardless of 
the TEMPERATURE lever 
position. 

2. With mode (lower) lever in all other 
positions—system operates on 
recirculated air with 
TEMPERATURE lever on COOL 
to about 1-1/2 inches toward 
WARM. Fresh air is used from 
about 1-1/2 inches toward WARM 
to WARM position. 

The controls are located in the upper 
center of the instrument panel. The 
controls consist of two horizontal 
sliding levers and a blower switch. The 
top sliding lever is the temperature lever 
which controls the air blend door, fresh 
air-recirc. door, and the water valve. 
The lower sliding (mode) lever controls 
air distribution to the desired outlets, 
the blower off switch, and the 
compressor switch. The blower switch is 
located to the left of the horizontal 
sliding levers. This switch controls the 
blower motor speed only, and will not 
shut the blower OFF. 


OPERATION 


Air is drawn into the system through 
the recirculating air door or the fresh air 
door, through the evaporator core into 
the evaporator housing. From that 
point, air is pulled around and/or 
through the heater core to the blower. 
The diversion of air through or around 
the heater core is dependent on the 
temperature lever setting. From the 
blower motor, air 15 forced into the 
plenum and distributed to the floor, 
defrosters or registers, depending on the 
setting of the mode (lower) control 
lever. Fig. 1 shows the air flow for the 
various mode lever settings. Fig. 2 
shows the effect the temperature lever 
has on air flow and water valve. 


CONTROL OPERATION 


The eight-port vacuum selector 
(located in the control assembly) is 
operated by the mode (lower) control 
lever. The rubber diverter plate located 
in the selector directs vacuum or 
atmospheric pressures to the ports and 
thence to the vacuum motors as 
required by the system. The eight-port 
selector also comes equipped with the 
low speed blower switch that is 
activated when the lever is moved to the 
VENT position on the control panel. At 
this point the fresh air door is opened 
and a forced air ventilation system is in 
operation. The switch remains closed 
through the remainder of the lever 
travel. The second switch on the selector 
activates the compressor clutch in the 
ee and partial (DELTA) modes 
only. 


In series with the clutch switch is the 
de-icer switch which senses the 
temperature of the evaporator core 
through a capillary tube inserted in the 
core fins. Should the temperature of the 
core fall below 28 degrees F, the clutch 
is deactivated and the core is protected 
from icing. The de-icer switch is again 
activated when the core temperature 
reaches 34 degrees F. The 40 degrees F 
ambient temperature switch (located on 
the radiator support) is also connected 
in series with the clutch circuit and 
deactivates the clutch when the ambient 
falls below 40 degrees F. This switch 
will not reactivate until the ambient 
temperature reaches 55 degrees F. 

The three-port vacuum selector is 
also located on the control assembly and 
is Operated by the temperature lever. 
The first 10 degrees of lever travel 
partially opens the water valve. The 
movement from 10 degrees to 20 degrees 
fully opens the water valve and the fresh 
air door. 

The system temperature is further 
modulated by the movement of the air 
blend door which controls the amount 
of cooled air that passes through or 
bypasses the heater core. The blend door 
is connected to the temperature lever by 
a Bowden cable. 

The low blower switch, as 
mentioned above, is located on the eight 
port selector. If higher blower speeds are 
desired, they can be obtained by 
activating the blower switch. This 
switch has four speeds, Low, two 
intermediate and High. The blower can 
only be shut-off by moving the mode 
(lower) lever to OFF 
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FIG. 1 Heater-A/C Air Flow Chart—Mode Lever Position 
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FIG. 2 Heater-A/C Air Flow Chart—Temperature Lever Position 


Figs. 3 and 4 show the vacuum 
schematic for the system and the 
vacuum applications for the various 
mode lever positions. 
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FIG. 3 Heater-A/C System Vacuum Schematic 
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HEATER-AIR CONDITIONER VACUUM CONTROL CHART 
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LOWER CONTROL LEVER POSITION 
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FIG. 4 Heater-A/C Vacuum Control Chart 
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ADJUSTMENTS 


AIR BLEND DOOR 


The only adjustment necessary is the 
air blend door. This door is connected to 
the temperature (upper) control lever by 
a Bowden cable. To adjust, loosen the 
cable clamp screw (Fig. 5). Move the 
temperature control lever to the extreme 
right and hold in that position. Then, 
rotate the air blend door crank to the 
extreme rearward position (Fig. 5), and 
tighten the cable clamp screw. 


BOWDEN 
CABLE 


CLAMP 
SCREW 


AIR BLEND 


> 
DOOR CRANK 
JD 
P4 


FIG. 5 Air Blend Door Cable 
Adjustment 
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REMOVAL AND INSTALLATION 


HEATER CORE AND/OR BLOWER 
MOTOR 


Removal 

l. Disconnect the battery cable, 
remove the carburetor air cleaner 
and drain the coolant from the 
engine. 

2. Remove the heater hoses from the 
heater core. 

3. Remove the A/C hose support from 
the cowl (Fig. 6). 

4. Remove the insulation tape from the 

expansion valve. Then, remove the 

cover plate and seal from the 
evaporator housing at the expansion 
valve. 

Remove the glove box liner and the 

right A/C duct. Pull the duct from 

the register and release the clip at 
the plenum for duct removal. 

6. Disconnect the vacuum hose from 
the fresh air door vacuum motor 
(Fig. 7). 

7. Remove evaporator rear housing 
from dash panel and fresh air inlet 
boot (Fig. 8). Install one upper nut 
to retain evaporator front housing to 
dash after rear housing is removed. 


Un 


8. Rmove the icing switch and icing 
switch mounting plate (Fig. 8). Push 
wire grommet out of the mounting 
plate. 

9. Remove plenum from evaporator 
front housing and lower plenum 
down (Fig. 9). 

10. Remove 4 screws attaching 
evaporator core to housing. Pull 
core away from housing and 
position up and rearward from 
housing. This can be done by tying 
twine to one of the core end tubes, 
routing the twine through the glove 
box opening and connecting it to the 
steering wheel. 

11. Remove heater core from 
evaporator housing (3 screws and 2 
plates). 

12. To remove the blower, unsnap 
temperature door from arm, and 
remove the arm support (2 screws). 

13. Remove temperature door arm pivot 
retainer (1 screw). 

14. Remove blower and motor from 
housing. 


Installation 
1. Install the blower in the housing. 


Install the temperature door pivot 
retainer, support and door in the 
housing. 

Install the heater and evaporator 
cores in the housing. 

Install the plenum and icing switch. 
Connect the blower and icing switch 
wires. 

Install the evaporator rear housing 
and connect the fresh air inlet boot 
to the housing. 

Connect vacuum hose to the fresh 
air door vacuum motor. 

Install the right A/C duct and glove 
box liner. 

Install the seal and cover plate on 
the evaporator housing at the 
expansion valve. 

Install the insulation tape on the 
expansion valve. 


- Install the A/C hose support on the 


cowl. 


. Connect the vacuum hoses to the 


intake manifold and the heater hoses 
to the heater core. 


. Fill the cooling system and install 


the carburetor air cleaner. 


. Connect the battery ground cable. 
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FIG. 6 Heater and A/C Hose Routings 
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FIG. 7 Heater-Air Conditioner Installation 


VACUUM 


CONNECTOR 


EVAPORATOR CORE 


Removal 


1. 


2; 


3. 


10. 


11. 


Disconnect the battery cable апа 
remove the carburetor air cleaner. 
Discharge the refrigerant from the 
A/C system. Refer to Part 36-30. 
Remove the А/С hose support from 
the cowl (Fig. 6). 

Remove the insulation tape from the 
expansion valve. Then, remove the 
cover plate and seal from the 
evaporator housing at the expansion 
valve. 

Remove the glove box liner and the 
right A/C duct. Pull the duct from 
the register and release the clip at 
the plenum for duct removal. 
Disconnect the vacuum hose from 
the fresh air-recirc. door vacuum 
motor (Fig. 7). 

Remove evaporator rear housing 
from dash panel and fresh air inlet 
boot (Fig. 8). Install one upper nut 
to retain evaporator front housing to 
dash after rear housing is removed. 
Remove the icing switch and icing 
switch mounting plate (Fig. 8). Push 
wire grommet out of mounting 
plate. 

Remove plenum from evaporator 
front housing and lower plenum 
down (Fig. 9). 

Remove the expansion valve from 
the evaporator core (Fig. 6). 
Remove 4 screws attaching 
evaporator core to housing and 
remove core. 


Installation 


l. 


Position core to evaporator housing 
and install attaching screws. 


BLOWER MOTOR 
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VACUUM MOTOR 
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FIG. 8 Evaporator Rear Housing Removal 


2. 


3: 


Connect the expansion valve to the 
evaporator core. 

Install the plenum and icing switch. 
Connect the blower and icing switch 
wires. 

Install the evaporator rear housing 
and connect the fresh air inlet boot 
to the housing. 

Connect vacuum hose to the fresh 
air door vacuum motor. 


6. 


7. 
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FRESH-RECIRC. 
AIR DOOR MOTOR 
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FRESH AIR 
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МОТОР 


@ 


EVAPORATOR 
REAR HOUSING 
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Install the right A/C duct and glove 
box liner. 

Install the seal and cover plate on 
the evaporator housing at the 
expansion valve. 

Install the A/C hose support on the 
cowl. 

Leak test, evacuate, and charge the 
air conditioning system as outlined 
in Part 36-30. 
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10. Install the insulation tape on the 
expansion valve. 

11. Install the carburetor air cleaner. 

12. Connect the battery ground cable, 
and check the system operation. 


EXPANSION VALVE 


Removal 

1. Remove the carburetor air cleaner. 

2. Discharge the refrigerant from the 
A/C system. Refer to Part 36-30. 

3. Remove the A/C hose support from 
the cowl (Fig. 6). 

4. Remove the insulation tape from the 
expansion valve, and remove the 
expansion valve from the evaporator 
core tubes and refrigerant lines. 

Installation 

1. Connect the expansion valve to the 
evaporator core tubes and the 
refrigerant lines. 

2. Leak test, evacuate, and charge the 
A/C system as outlined in Part 36- 
30. 

3. Install the insulation tape on the 
expansion valve. 

4. Install the carburetor air cleaner, 
and check the operation of the A/C 
system. 


ICING SWITCH 


Removal 
1. Disconnect the battery ground 
cable. 


2. Remove the glove box liner and the 
right A/C duct. Pull the duct from 
the register and release the clip at 
the plenum for duct removal. 

3. Disconnect the vacuum hose from 
the fresh air door vacuum motor 
(Fig. 6). 

4. Remove the evaporator rear housing 
from the dash panel and the fresh air 
inlet boot (Fig. 8). Install one upper 
nut to retain evaporator front 
housing to dash after rear housing is 
removed. 

5. Disconnect icing switch wires, pull 
sensing tube from evaporator core, 
and remove 2 switch attaching 
Screws. 

Installation 

1. Installing icing switch screws 
connect wires, and insert sensing 
tube 4 inches into evaporator core. 
Be sure sensing tube is placed in 
notch of housing as shown in Fig. 8. 

2. Install the evaporator rear housing 
and connect the fresh air inlet boot 
to the housing. 

3. Connect the vacuum hose to the 
fresh air door vacuum motor. 

4. Install the glove box liner and the 
right A/C duct. 

5. Connect the ground cable to battery 
and check operation of A/C system. 
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FIG. 9 Heater-A/C Plenum Installation 
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FIG. 10 Heater-Air Conditioner Control Connections 


CONTROL ASSEMBLY 


1. Remove the instrument cluster as 
outlined in Group 33 of this manual. 

2. Remove 4 screws attaching the 
control to the mounting plate. 

3. Disconnect the wire connectors, 
vacuum connectors, and Bowden 
cable from the control (Fig. 10). 
Then, remove the control assembly. 


4. To install, position the control 
assembly and connect the wire 
connectors, vacuum connectors, and 
Bowden cable to the control. The 
pigtail of the Bowden cable must be 
up as shown in Fig. 10, and the cable 
must be routed over the vacuum 
hoses. 

5. Install 4 screws attaching control to 
mounting plate. 
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FIG. 11 


6. 


Install the instrument cluster as 
outlined in Group 33, and check 
operation of heater-A/C system. 


CONDENSER AND/OR RECEIVER 


Removal 


J 


2. 


3. 


Discharge the refrigerant from the 
А/С system. Refer to Part 36-30. 
Remove the hood latch support (5 
Screws). 

Disconnect the refrigerant lines at 
the receiver tank and condenser 
(Fig. 11). 

Kemove the condenser and receiver 
attaching bolts (Fig. 11), and 
remove the condenser and receiver 
tank. 


Condenser and Receiver Tank Installation 


5. Separate the receiver tank from the 


condenser for replacement, if 
necessary. 


Installation 


l. 


2. 


e 


Assemble the condenser and 
receiver. 

Install the condenser on the radiator 
support and connect the refrigerant 
lines. 

Install the hood latch support. 
Leak test, evacuate, and charge the 
air conditioning system as outlined 
in Part 36-30. Then, check the 
system operation. 
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REGISTERS 


1. 


Insert а thin blade ог ісе-ріск 
through the louvers and carefully 
pry the tabs (upper and lower) away 
from the housing to allow the pivots 
to clear housing. Then, pull louver 
assembly out of register housing 
(Fig. 12). Remove both louvers from 
center register assembly. 

To remove register housing, pry four 
lock tabs (2 on each side) inward and 
pull register housing from 
Instrument panel. The duct must be 
disengaged from the register housing 
for removal of the housing. 
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FIG. 12 Instrument Panel Register Removal 
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PART 36-62L-Series Truck Heater—Air 
Conditioning System 


COMPONENT INDEX 
ADJUSTMENTS 


A/C — Heat Door Cable .... 


Applies To L-Series Trucks 


Heater Water Valve Cable ........... 


Thermostatic Switch Cable 


COMPONENT INDEX 


REMOVAL AND INSTALLATION - Cont. 
Condenser 


Evaporator Core 
Expansion Valve 
Heater — Air Conditioner Assembly 
Heater Core 


62-07 
62-05 
62-06 
62-05 


This part deals with the controls and 
components that are peculiar to the L- 
Series truck heater-air conditioning 


system. Part 36-30 gives the information 
and procedures required for servicing 
the refrigeration system which is 


common to all truck lines. Reference to 
both parts is necessary for complete 
servicing of the L-Series system. 


n eee 
DESCRIPTION AND OPERATION 


The heater-air conditioner (Figs. 1 
or 2) Is an integral system with the 
evaporator housing attached to the 
lower right side of the dash panel. The 
evaporator core 1s located inside the 
evaporator housing. The condenser 15 
located on the truck cab roof (Fig. 5) 
The roof mounted condenser lines are 
routed along the cab right pillar post 
and are covered by two inspection 
covers. 


Fresh air is used for heater operation 
and the heated air is directed at the floor 
area and/or the windshield 
Recirculated air is used for air 
conditioner operation. The cooled air is 
discharged through the instrument 
panel registers. 

The controls for the unit are located 
on the right side of the instrument 
cluster. The controls consist of two 
vertical sliding levers and a blower 


switch. The right sliding lever is the 
temperature lever. The left sliding lever 
is the heat, defrost and A/C selector 
lever. The blower switch is located 
below the sliding levers. The blower 
switch must be ON for air conditioner 
operation. 


36-62-02 L-SERIES TRUCK HEATER-AIR CONDITIONING SYSTEM 36-62-02 


CONNECTOR 
ASSEMBLY Р.Н. 
19C626 


CONNECTOR pce ees 


8-4 
ASSEMBLY L.H. USA. алау) 
19А843 : Ж 
WW 


“Н? | 
PLENUM CHAMBER |fe! 
_ ASSEMBLY —18471 
= 


INSTRUMENT 


m 


/ 


k. 


"| 


REGISTER 
ASSEMBLY R.H. 


L1361-A 
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FIG. 2 L-Series Heater-Air Conditioner (City Delivery) 
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ADJUSTMENTS 


A/C-HEAT DOOR CABLE 


L: 


N 


Loosen the cable clamp at the crank 
arm on the heater-A/C housing 
(View F, Fig. 3). 

Move the left control lever to the 
mid-position of the control head 
slot. The control lever must be in the 
mid-position to obtain proper 
adjustment. 

Move the A/C-heat door crank arm 
to the full forward position and 
tighten the cable retaining clamp. 


HEAT-DEFROST DOOR CABLE 


1 


Loosen the cable clamp at the heat- 
defrost door (View C, Fig. 3). 


to 


Move the left control lever to the 
mid-position of the control head 
slot. The control lever must be in the 
mid-position to obtain proper 
adjustment. 

Pull the heat-defrost door crank arm 
to the full rearward position, and 
tighten the cable retaining clamp. 


THERMOSTATIC SWITCH CABLE 


l. 


Loosen the cable clamp at the 
thermostatic switch (View G, Fig. 
3). 

Move the right control lever to the 
mid-position of the control head 
slot. The control lever must be in 


the mid-position to obtain proper 
adjustment. 

3. Move the thermostatic switch lever 
all-the-way to the right until it stops. 
Then, tighten the cable retaining 
clamp. 

HEATER WATER VALVE CABLE 

l. Loosen the cable clamp at the water 
valve (View D, Fig. 3). 

2. Move the right control lever to the 
mid-position of the control head 
slot. The control lever must be in the 
mid-position to obtain proper 
adjustment. 

3. Push the water valve lever to the full 
forward position, and tighten the 
cable retaining clamp. 
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FIG. 3 Heater-A/C Control System—L-Series 
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REMOVAL AND INSTALLATION 


HEATER-AIR CONDITIONER 
ASSEMBLY 


Removal 

l. Drain the engine cooling system. 

2. Discharge the air conditioning 
system as outlined in Part 36-30, 
Adjustments 

3. Disconnect the battery ground 
cable 

4. Disconnect the refrigerant low 

pressure hose at the dash panel (Fig 

4). 

Remove the refrigerant low pressure 

hose fitting retaining nut and 

lock washer. 

6. Remove the bolts attaching the 
heater-air conditioner to the dash 
panel. 

7. Disconnect the drain tube at the 
bottom of the assembly housing. 

8. Disconnect the heater hoses at the 
bottom of the assembly housing. 

9. Disconnect the refrigerant high 
pressure hose at the side of the 
assembly housing. 

10. Lower the assembly to the vehicle 
floor and disconnect the Bowden 
cables from the heater-air 
conditioner. 


cn 


EVAPORATOR ASSEMBLY = 
18C424 


8C424 


WIRING А 
FOR LII 


VIEW SHOWING SUCTION TUBE INSTALLATION 


. Disconnect 


the wires from the 
blower switch. 


. Disconnect the ground wire. 
. Remove the heater-air conditioner 


from the vehicle and place on a work 
bench. 


Installation 
it 


te 


SEMBLY 
HAUL 
i WIRING ASSEMBLY 
FOR CITY DELIVERY А5 
19А885 « 


Position. the heat-air conditioner 
assembly in the vehicle (Fig. 4), and 
connect the refrigerant low pressure 
hose fitting to the dash panel. 
Connect the Bowden cables to the 
heater-air conditioner assembly and 
adjust as outlined in Adjustments in 
this part. 

Connect the wires to the blower 
switch and connect the ground wire. 
Position the heater-air conditioner 
assembly to the dash panel and 
install the retaining nuts. 

Connect the refrigerant low pressure 
hose to the dash panel fitting. 
Install the heater hoses at the 
bottom of the assembly. 

Attach the drain hose to the 
assembly. 

Connect the refrigerant high 
pressure hose on the side of the 
assembly. 


9. Connect the battery ground (-) 
cable. 

10. Fill the cooling system. 

11. Leak test, evacuate and charge the 
air conditioning system (Part 36-30, 
Adjustments). Then, check the 
system operation. 


EVAPORATOR CORE 


Removal 

1. Discharge the air conditioning 
system (Part 36-30, Adjustments). 

2. Remove the heater air conditioner 
assembly from the vehicle. 

3. Remove the wire harness from the 
assembly. 

4. Remove the blower resistor from the 
air conditioner housing. 

5. Remove the screws retaining the 
evaporator core air deflector to the 
air inlet end of the housing. 

6. Remove the housing cover retaining 
screws and remove the cover from 
the housing. 

7. Remove the evaporator core 
retaining screws and remove the 
evaporator core and hoses. 

8. Remove the expansion valve and 
hoses from the evaporator core. 
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FIG. 4 Heater-Air Conditioner Installation—L-Series Truck 
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Installation 

l. Connect the expansion valve and 

hoses to the evaporator core. Install 

the insulation on the expansion 
valve. 

Install the evaporator core in the 

housing. 

3. Position the housing cover on the 
housing and install the cover 
attaching screws. Install the 
evaporator core air deflector 
attaching screws. 

4. Install the blower motor resistor. 

5. Install the wire harness and clips on 
the housing. 

6. Install the heater-air conditioner in 
the vehicle. 

7. Leak test, evacuate and charge the 
air conditioning system (Part 36-30, 
Adjustments). Check the system 
operation. 
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HEATER CORE 


Removal 

l. Remove the heater-air conditioner 

assembly from the vehicle. 

Remove the wire harness from the 

assembly 

3. Remove the blower resistor from the 
air conditioner housing. 

4. Remove the screws retaining the 

evaporator core air deflector to the 

air inlet end of the housing. 

Remove the housing cover retaining 

screws and remove the cover from 

the housing. 

6. Remove the evaporator core 
retaining screws and remove the 
evaporator core and hoses. 

7. Remove the blower and adapter 
plate attaching screws, and remove 
the blower and adapter plate. 

8. Remove the screws attaching the A/ 
C door lever retainers to the door 
and remove the door from the 
bellcrank. 

9. Remove the screws attaching the 
evaporator core air deflector to the 
housing and remove the assembly 
from the housing. 

10. Remove the heater baffle from the 
housing. 

11. Remove the heater core retainer 
attaching screws and remove the 
heater core. 

12. Remove the insulators from the 
heater core. 
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Installation 

1. Install the insulators in the heater 
core. 

2. Position the heater core in the 


housing and install the retainers and 
attaching screws. 

3. Install the heater baffle in the 
housing. 

4. Install the air deflector plate in the 
housing. 


5. Install the A/C door and retainers. 

6. Install the blower assembly and 
adapter plate. 

7. Install the evaporator core in the 
housing. 

8. Position the housing cover on the 
housing and install the cover 
attaching screws. Install the 
evaporator core air deflector 
attaching screws. 

9. Install the blower motor resistor. 

10. Install the wire harness and clips on 
the housing. 

11. Install the heater-air conditioner in 
the vehicle. 


EXPANSION VALVE 


Removal 

|l. Discharge the air conditioning 

system (Part 36-30, Adjustments) 

Remove two screws attaching the 

thermostatic switch to the heater-air 

conditioner housing and position the 
switch to one side. 

3. Remove the bolts and nuts attaching 
the heater-air conditioner to the 
dash panel. Then, lower the 
assembly to the floor of the vehicle 

4. Remove the housing cover retaining 

screws and remove the cover from 

the housing. 

Remove the insulation from the 

expanson valve. 

6. Disconnect the refrigerant hoses 
from the expansion valve. 

7. Disconnect and remove the 
expansion valve from the 
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evaporator. 

Installation 

l. Connect the expansion valve to the 
evaporator. 

2. Connect the refrigerant hoses to the 
expansion valve. 

3. Install the insulation on the 


expansion valve. 
4. Position the housing cover and 
install the housing cover retaining 
screws. 
Position the heater-air conditioner 
to the dash panel, and install the 
attaching bolts and nuts. 
Place the thermostatic switch in 
position on the heater-air 
conditioner housing and install the 
attaching screws. 
Leak test, evacuate, and charge the 
air conditioning system (Part 36-30, 
Adjustments). Check the system 
operation. 
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BLOWER MOTOR 


Removal 

1. Remove the heater-air conditioner 
assembly from the vehicle. 

Remove the wire harness from the 
assembly. 


to 


3. Remove the blower resistor from the 
housing 

4. Remove the screws retaining the 

evaporator core air deflector to the 

air inlet end of the housing 

Remove housing cover retaining 
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screws and remove the cover from 
the housing 

6. Remove the blower and adapter 
plate attaching screws, and remove 
the blower and adapter plate. 

7. Remove the motor and blower from 
the adapter plate 

Installation 

l. Install the motor and blower on the 
adapter plate 


2. Position the blower and adapter 
plate to the housing and install the 
attaching screws 

3. Position the cover on the housing 


and install the housing cover 
retaining screws. Install the 
evaporator core air deflector 
attaching screws. 
4. Position the blower motor resistor to 
the housing, and Install the 
attaching screws 
Install the wire harness and clips on 
the housing 
6. Install the heater-air conditioner in 
the vehicle 
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BLOWER MOTOR SWITCH 


L-SERIES—LINE HAUL MODELS 


1. Remove the battery box cover, and 
disconnect the ground cable. 

Remove the strip that retains the 
instrument cluster side pad (4 
screws), and swing the hinged pad 
down to gain access to the switch. 
3. Remove the heater control assembly 

(4 retaining screws) 

4. Remove the control knob from the 
switch shaft by loosening the set 
screw, disconnect the push-on 
connector, and remove the switch 
from the control assembly (1 
retaining screw) 
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L-SERIES—CITY DELIVERY MODELS 


Remove the control knob from the 
switch shaft by loosening the set screw. 
Reaching up under the instrument 
panel, disconnect the multiple 
connector. Remove the switch-to-heater 
control retaining screw and remove the 
switch from under the instrument panel. 


THERMOSTATIC SWITCH 


Removal 

l. Disconnect the wires from the 
thermostatic switch 

2. Remove two thermostatic switch 
attaching screws; pull the sensing 
tube from the evaporator; and 
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disconnect the control cable from 
the switch. 

Installation 

l. Connect the control cable to the 
thermostatic switch and adjust the 
cable. 

2. Position the switch to the mounting 
bracket and install the two attaching 
screws. 

3. Insert the sensing tube into the 
evaporator core. 

4. Connect the wires to the 

thermostatic switch. 

Check the operation of the air 

conditioner. 
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CONDENSER 


Removal 

1. Discharge the system into the garage 
exhaust system (Part 36-30, 
Adjustments). 

2. Remove the condenser cover 
retaining screws and remove the 
condenser cover (Fig. 5). 

3. Disconnect the refrigerant hoses at 
the condenser tubes. 

4. Disconnect the wiring connectors to 

the condenser motor and the fan 

switch. 

Remove the four bolts retaining the 

condenser assembly to the roof 

panel. 

6. Lift the condenser assembly high 
enough to provide access to the four 
nuts holding the condenser coil to 
the bottom pan of the assembly and 
remove the four retaining nuts. 

7. Lift the condenser out. 

Installation 

1. To install, position the condenser to 
the bottom pan and install the four 
retaining nuts. 

2. Install the four bolts retaining the 
condenser assembly to the roof panel 
(Fig. 5). 

3. Connect the wiring connectors, the 
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condenser motor and fan switch. Ве 
sure that the wiring routing 
grommets are securely seated at the 
point of entry into the roof. 

4. Connect the refrigerant hoses to the 

condenser coil. Replace the 

connector rubber washers. 

Water test for leaks through the roof 

before installing the inspection cover 

or condenser cover. 

6. Position the condenser cover and 
install the cover retaining screws. 
The longer screws must go in the top 
of the condenser cover. 

7. Leak test, evacuate and charge the 
system (Part 36-30, Adjustment). 
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RECEIVER TANK 


Removal 

1. Discharge the air conditioning 

system into the garage exhaust 

system (Part 36-30, Adjustment). 

Remove the condenser housing 

cover and grille assembly (12 

screws). 

3. Disconnect the inlet and outlet pipes 
from the receiver and cap the pipe 
fittings. 

4. Loosen the two receiver tank clamp 
screws and remove the receiver. 

Installation 

1. Insert the receiver into the clamp 

and tighten the clamp screws. 

Connect the inlet and outlet pipes to 

the receiver. 

3. Install the condenser housing cover 
and grille assembly. 

4. Leak test, evacuate and charge the 
system (Part 36-30, Adjustment). 
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CONDENSER FAN MOTOR 


Removal 
l. Remove the condenser housing 
cover. 


2. Loosen the fan bulb set screw and 
remove the fan from the motor shaft. 


3. Disconnect the motor wires at the 
multiple connector. 

4. Remove the motor mounting strap 
and remove the motor. 

Installation 

l. Position the motor in the motor 

cradle and install the mounting 

strap. 

Connect the motor wires at the 

multiple connector. 

3. Install the fan on the motor shaft 
and tighten the hub set screw. 

4. Check the surface of the condenser 
for accumulation of leaves or other 
foreign material causing restricted 
air flow around the condenser fins. 

5. Install the condenser housing cover. 
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CONDENSER FAN SWITCH 


Removal 

1. Remove the cover from the 
condenser housing. 

2. Disconnect the wires from the fan 
switch. 

3. Remove the insulating tape from the 
temperature sensing bulb and 
clamp. 

4. Loosen the bulb clamp screws and 
remove the bulb from the clamp. 

5. Remove the switch attaching screws 
and remove the switch. 

Installation 

l. Position the switch to the sheet 
metal flange on the condenser head 
and install the attaching screws. 

2. Insert the temperature sensing bulb 

in the bulb clamp and tighten the 

clamp screws. Make certain that 
there is good contact between the 
bulb and the tube. Any foreign 
matter will insulate the tube from 
the bulb and cause malfunction. 

Wrap the bulb and clamp with 

insulating tape. 

Connect the wires to the fan switch. 

Install the condenser housing cover. 
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FIG. 5 Condenser Installation—L-Series 
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PART 36-63 W-Series Truck Heater-Air 
Conditioning System 
Applies To W-Series Truck 
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This part deals with the controls and 
components that are peculiar to the W- 
Series Truck Heater-Air Conditioning 
System. Part 36-63 gives the 
information and procedures required for 
servicing the refrigeration system which 
is common to all truck lines. Reference 
to both parts is necessary for complete 
servicing of the W-Series system 


DESCRIPTION AND OPERATION 


The air conditioner used on W- 
Series trucks 1s intergral with the 
heating system. The evaporator core 
and heater core are located inside the 
heater-A/C housing. The condenser 1s 
located on the truck cab roof. All parts 
in the heater and evaporator housing are 
servicable in the cab. The water shut-off 
valve and the heater and refrigerant 
hoses are serviced on the underside of 
the engine cover 

The refrigerant lines are routed 
under the cab and are attached to the 
evaporator. The roof mounted 
condenser lines are routed along the cab 
right pillar post and are covered by three 
inspection covers. There 15 also an 
inspection cover in the roof at the point 
where the lines connect to the 
condenser 

There are five controls mounted on 
the left side of the heater-A/C unit. The 
forward control (No. 1, Fig. 1) operates 
a fresh-air damper door which should be 
open (control pulled out) for heater 
operation. This door should be closed 
for most efficient A/C operation 
(control pushed full-in). 

The No. 2 knob performs two 
functions: It controls the temperature by 


operating the hot water control valve; 
and it controls the blower switch. 
Pulling the knob out increases the flow 
of hot water through the heater core to 
increase the temperature. Pushing the 
knob in, shuts off hot water flow 
through the core for No Heat or A/C 
operation. A shut-off valve at the engine 
is also provided for summer operation 
Turning the knob clockwise turns on the 
blower for either heating or A/C 
operation 

The No. 3 control (Fig. 1) operates 
an air door that routes the discharge air 
either to the floor or through the frog 
eyes (moveable registers mounted on the 
housing cover). During heating 
operation: pushing the knob in gives 
minimum defrost through the frog eyes 
and maximum heat to the floor; pulling 
the knob out gives maximum defrost or 
spot defrost through the frog eyes. 
During A/C operation: pushing the 
knob in sends cooled air to the floor; 
pulling the knob out provides spot 
cooling through the frog eyes 

The No. 4 knob operates the 
thermostatic control switch, which 
senses the temperature of the evaporator 
fins and cycles the compressor on and 


off to maintain the interior temperature 
as desired. This control may be turned 
clockwise to provide cooler air 
temperature, or counterclockwise to the 
off position for heater operation. The 
temperature (thermostatic) control 
switch is wired in series with the fan 
switch, compressor clutch and high 
temperature shut-off switch. The high 
temperature shut-off switch is mounted 
оп the Паша line inside the evaporator 
housing (before the expansion valve). 
This safety shut-off switch protects the 
system if the condensor system fails, by 
turning off the compressor clutch when 
head pressures exceed 360 psi. The 
switch opens the circuit to the clutch 
and disengages the compressor. The 
switch will close when the refrigerant 
temperature has cooled sufficiently at 
approximately 250 psi head pressure. 
The No. 1 knob (Fig. 1) operates а 
by-pass damper located above the heater 
core. Pull the knob to close the door for 
heat, thereby permitting all of the air to 
be pulled through the heater core. When 
the knob is pushed in for air 
conditioning operation, additonal air 
delivery will be available because the 
open door will provide a by-pass air flow 
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FIG. 1 W-Series Heater-A/C Control Location 
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over the top of the heater core and thus, 
reduce the air restriction in the unit. 

In addition to the knob controls, 
frog eyes, and high-pressure safety 
switch, there is a motor switch in the 
roof top condenser that turns on the 
condenser fans when more condensing 
air is required. The motor switch senses 
the refrigerant temperature leaving the 
condenser. The condenser fans operate 
when the vehicle is stopped or moving 
slowly, or, when there is insufficient ram 
air to hold the head pressure down. The 
switch closes to operate the fans when 
the temperature in the refrigerant line 
reaches 135 to 140 degrees F. The 
condenser fans should start at 250-270 
psi head pressure and stop at 200-220 psi 
head pressure. 

The air conditioner electrical circuit 
has the same basic circuit as the heater 
blower motor circuit, but with some 
additional components. These 
additional components consists of the 
A/C temperature control, a 
temperature sensing bulb mounted in 
the evaporator fins, a high-temperature 
safety switch mounted on the liquid line 
inside the evaporator housing, a 
solenoid to actuate the compressor 
clutch, and a thermostatic switch to 
actuate two blower motors in the 
condenser housing. 


REMOVAL AND INSTALLATION 


EVAPORATOR CORE AND/OR 
EXPANSION VALVE 


Removal 

1. Discharge the system into the garage 
exhaust system (Part 36-30, 
Adjustments). 

2. Disconnect the two evaporator 
refrigerant hoses at the underside of 
the engine cover (Fig. 2). 

3. From inside the cab, remove the 
screws retaining the evaporator 
grille in place and remove the grille. 


Remove the screws retaining the 
rear top cover in place and remove 
the rear top cover. 

Remove the screws retaining the 
evaporator core insulation cover in 
place and remove the evaporator 
insulation cover. 

Disconnect the two spade 
connectors from the thermostatic 
switch. Remove the high 
temperature shut-off switch from its 
retaining clip on the high pressure 
refrigerant line to the evaporator. 


7. Remove the heater by-pass door 
operating cable from the heater by- 
pass door. 

8. Remove the two bolts which retain 
the evaporator and housing 
assembly to the engine cover. 

9. Remove the four screws (two on 
each side) which retain the 
evaporator housing assembly to the 
heater and blower unit. Remove the 
evaporator from the cab and place 
the assembly on a bench. 

10. Remove the capillary sensing tube of 
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FIG. 2 Heater Air Conditioner Installation—W-Series 


the thermostatic switch from the Installation 


evaporator core. Note the position of 1. Install the expansion valve on the 
evaporator inlet pipe. Position. the 
sensing bulb to the evaporator outlet 
pipe and retaining clamp and 


the sensing tube so that it can be 
installed in the same area of the 
evaporator core during assembly. 


11. Remove the screws which retain the insulation. 


evaporator core in its housing 2. Position the evaporator assembly in 
Remove the sponge rubber its housing and install the 
insulating blocks (on the bottom of evaporator to housing retaining 
the evaporator housing) from screws. 
around the evaporator inlet and 3. Position the sponge rubber 
outlet lines and lift the evaporator insulating block around the 
core from its housing. evaporator inlet and outlet pipes on 
12. Remove the insulating type covering the bottom of the evaporator 
the expansion valve sensing bulb housing 
clamp. 4. Insert the thermostatic switch 
13. Remove the fitting on the inlet side capillary sensing tube in the 
of the expansion valve. evaporator core at the same location 
14. Loosen the flare nut and remove the from which it was removed. 
5. Position the evaporator assembly to 


expansion valve. 
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the blower motor assembly іп the 
cab and install the evaporator 
housing-to-blower motor housing 
reaining screws. 

Install the two bolts which retain the 
evaporator and hoing assembly to 
the engine cover. 

Install the heater by-pass door 
operating cable. 

Install the high temperature shut-off 
switch retaining clamp and switch. 
Make certain that there is no 
foreign material between the switch 
body and the refrigerant line. The 
switch is heat sensitive and any 
insulation between the switch body 
and its mounting point will cause a 
malfunction. 

Install the two spade wiring 
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connectors on the thermostatic 
switch assembly. 

10. Position. the evaporator core 
insulated-top cover and install the 
cover retaining screws. 

11. Position the rear top cover retaining 
screws. 

12. Position the evaporator grille and 
install the grille retaining screws 
13. Connect the two refrigerant hoses to 
the evaporator inlet and outlet pipes 
at the underside of the engine cover. 

14. Leak test and charge the system. 


EVAPORATOR BLOWER MOTOR 


Removal 

l. Remove the top cover attaching 

screws and remove the cover. 

Remove eight screws attaching the 

two blower wheel housings to the 

heater-A/C housing. 

3. Remove the Bowden wire clip 
holding the wire to air conditioner 
heat door and loosen the wire from 
the door. 

4. Remove the two motor mounting 

strap attaching nuts and remove the 

strap. 

Disconnect the motor leads from the 

blower switch and remove the 

blowers and motor from the 
housing. 

6. Remove two nuts from each side of 
the motor and remove the blower 
housings. 

7. Remove the set screw in each blower 
wheel hub and remove the blower 
wheels. Note the rotation and 
blower wheel location before 
removing the wheels so they can be 
replaced in the same location. 

Installation 

l. Position the blower wheels on the 

motor shaft in the same location as 

before removal and tighten the set 
screws. Be sure they are installed on 
the correct side for proper rotation. 

Install the blower housings over the 

blower wheels. 

3. Position the blower motor and 
wheels in the motor saddle. 

4. Connect the blower motor wires to 

the blower switch. 

Install the motor retaining strap. 

6. Connect the Bowden wire to the air 
conditioner heat door. Adjust the 
cable and secure it in place with the 
cable clip. 

7. Install the eight blower wheel 
housing attaching screws. 

8. Check the operation of the blower 
motor and check to be sure that the 
blower wheels turn free. Then, 
install the housing top cover. 
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THERMOSTATIC SWITCH 


Removal 


ПЕ 


Remove the grille and rear top cover 
from the heater-A/C housing 


2. Disconnect the two thermostatic 
switch wires. 

3. Remove the thermostatic switch 
capillary tube from the evaporator 
core (Fig. 2). Note the tube location 
in the core so that it can be installed 
in the same locations. 

4. Loosen the set screw and remove the 
knob from the thermostatic switch 

5. Remove the nut retaining the 
thermostatic switch to the housing 
and remove the switch. 

Installation 

1. Position the switch to the housing 
and install the retaining nut and 
knob. 

2. Insert the capillary tube between the 
evaporator core fins in the same 
location as before removal. 

3. Connect the two thermostatic 
switch wires 

4. Install the heater-A/C housing rear 


top cover and grille 


SAFETY SWITCH 


Removal 


1; 
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Remove (ће геаг grille assembly 
from the heater-A/C housing. 
Remove the rear top cover from the 
housing. 

Disconnect the safety switch wires 
(Fig. 2). 

Insert a screwdriver between the 
switch апа switch. clamp. Then, 
twist the screwdriver and. remove 
the switch 


Installation 


I 
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Be sure that the refrigerant tube 1s 
clean and can make good contact 
with the switch. Then, insert. the 
switch in the spring clamp. Any 
foreign matter between the switch 
and the refrigerant tube will act as 
an insulator and cause malfunctions. 
Connect the safety switch. wires. 
Install the rear top cover and rear 
grille assembly on the heater-A/C 
housing 


BLOWER SWITCH 


Removal 

l. Remove the top cover from the 
housing. 

2. Remove the clip retaining the 
Bowden cable to the water valve and 
disconnect the wire from the valve. 

3. Disconnect the wires from the 


blower switch. 


4. Remove the switch retaining. nut 
and remove the switch 

Installation 

l. Position. the switch to the housing 
and install the retaining nut 


2. Connect the wires to the blower 
switch 
3. Connect the Bowden cable to the 


water valve and install the retaining 
chip 
4. Install the housing top cover 


CONDENSER 


Removal 

l. Discharge the system into the garage 
exhaust system 

2. Remove the condenser cover 

retaining screws and remove the 

condenser cover (Figs. 3 and 4). 

Disconnect the refrigernat hoses at 

the condenser coil 

3. Disconnect the wiring connectors to 
the condenser motor and the fan 
switch 

5. Remove the four bolts retaining the 
condenser assembly to the roof 
panel 

6. Lift the condenser assembly high 
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enough to provide access to the four 
nuts holding the condenser coil to 
the bottom pan of the assembly and 
remove the four retaining nuts. 

7. Lift the condenser out 

Installation 

l. To install, position the condenser to 
the bottom pan and install the four 
retaining nuts. 

2. Install the four bolts retaining the 
condenser assembly to the roof 
panel 

3. Connect the wiring connectors, the 
condenser motor and fan switch. Be 
sure that the wiring routing 
grommets are securely seated at the 
point of entry into the roof. 

4. Connect the refrigerant hoses to the 
condenser coil. Replace the 
connector rubber washers. 

5. Water test for leaks through the roof 
before installing the inspection cover 
ог condenser cover 

6. Position the condenser cover and 
install the cover retaining screws. 
The longer screws must go in the top 
of the condenser cover. 

7. Leak test, evacuate and charge the 
system Ë 


RECEIVER TANK 


Removal 

І. Discharge the air conditioning 
system Into the garage exhaust 
system (Part 36-30, Adjustments) 
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2. Remove the condenser housing 
cover 

3. Disconnect the inlet and outlet pipes 
from the reciever and cap the pipe 
fittings 

4. Loosen the two reciever tank clamp 
screws and remove the receiver. 

Installation 

l. Insert the receiver into the clamp 
and tighten the clamp screws 

2. Connect the inlet and outlet pipes to 
the receiver 

3. Leak test, evacuate and charge the 
system (Part 36-30, Adjustments) 

4. Install the condenser housing cover 


CONDENSER FAN MOTOR 


Removal 
l. Remove the condenser housing 
cover. 
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Loosen the fan bulb set screw and 

remove the fan from the motor shaft. 

Disconnect the motor wires at the 

multiple connector. 

4. Remove the motor mounting strap 
and remove the motor 

Installation 

l. Position the motor in the motor 

cradle and install the mounting 

strap 


tw 


2. Connect the motor wires at the 
multiple connector 

3. Install the fan on the motor shaft 
and tighten the hub set screw 

4. Check the surface of the condenser 
for accumulation of leaves or other 
foreign material causing restricted 
air flow around the condenser fins. 
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Install the condenser housing cover 


CONDENSER FAN SWITCH 


Removal 

1. Remove the cover 

condenser housing. 

Disconnect the wires from the fan 

switch. 

3. Remove the insulating tape from the 
temperature sensing bulb and 
clamp. 

4. Loosen the bulb clamp screws and 
remove the bulb from the clamp 
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FIG. 3 Condenser Installation—W-Series 

5. Remove the switch attaching screws 
and remove the switch. 

Installation 

1. Position the switch to the condenser 
head sheet and install the attaching 
screws. 

2. Insert the temperature sensing bulb 
in the bulb clamp and tighten the 
clamp screws. Make certain that 
there is good contact between the 
bulb and the tube. Any foreign 
matter will insulate the tube from 
the bulb and cause malfunction 

3. Wrap the bulb and clamp with 
insulating tape. 

4. Connect the wires to the fan switch. 
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Install the condenser housing. 
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FIG. 4 W-Series Condenser, Receiver and Fan Installation 
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PART 36-64 C-Series Truck Air Conditioning 
System 


COMPONENT INDEX 


DESCRIPTION AND OPERATION 


REMOVAL AND INSTALLATION 


Applies To C-Series Trucks 
COMPONENT INDEX 


REMOVAL AND INSTALLATION - Cont. 
Evaporator Blower and Motor......... 
Evaporator Core 
Expansion Valve 
Receiver Tank and/or Sight Glass ...... 
Relay and Circuit Breaker 
Roof Mounted A/C Unit 
Thermostatic Switch 


This part deals with the controls and 
components that are peculiar to the C- 
Series truck air conditioning system. 


Part 36-30 gives the information and 
procedures required for servicing the 
refrigeration system which is common 


to all truck lines. Reference to both 
parts is necessary for complete servicing 
of the C-Series system. 


DESCRIPTION AND OPERATION 


The air conditioner used on C-Series 
trucks is installed on the cab roof, and 
directs cooled air into the cab through 
the roof mounted control panel and air 
register. All components of the system 
except the compressor and connecting 
refrigerant lines and electrical system 
wires are encased in the roof unit. This 
includes the condenser receiver tank, 
condenser blower, evaporator, 
evaporator blower, expansion valve and 
condenser overheat switch. 

The refrigerant lines, which are used 
to transfer refrigerant between the 


compresor and the roof unit, are shown 
in Fig. 1. The refrigerant lines are 
connected to the frame side rail near the 
compressor and routed forward to the 
cab hinges. They are then routed 
rearward along the cab lower 
reinforcement, up the rear of the cab, 
and across the top of the cab to the roof 
unit. 

Blower speed is controlled by the 
front knob on the roof control panel and 
the air temperature adjustment is the 
rear control knob. Temperature of the 
incoming air is maintained at the desired 


level by an adjustable thermostatic 
switch. This switch is actuated by 
changes in evaporator temperature. A 
rise in temperature closes the switch 
energizing the magnetic clutch and puts 
the compressor into operation. As the 
temperature reaches the desired low 
point, the thermostatic switch opens and 
the compressor stops. А condenser 
overheat switch is also used in this 
circuit. This switch will open the clutch 
circuit if the condenser overheats (Fig. 
1). 
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Air Conditioning System Schematic— C-Series 
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REMOVAL AND INSTALLATION 


ROOF-MOUNTED A/C UNIT 


In cases of serious damage, or if for 
any other reason, it is desired to remove 
the entire air conditioning unit from the 
cab (Figs. 2 and 3), the following 
procedure should apply. 

Removal 

1. Discharge the system into the garage 
exhaust system. 

2. Disconnect the hoses that lead to the 
compressor (Fig. 2) and cap the 
hoses and fittings. Tag these for 
correct connection later. 

3. Disconnect the drain hose from the 
drain tube and clamp. 

4. Remove the four top mounting nuts. 

5. Raise the unit and block it up. 

6. Reach under the unit and with a 
sharp knife cut all the way around 
the joint seal boot. 

7. Disconnect the wires and remove 
the air conditioner from the cab. 

8. Remove the bolts holding the joint 
seal boot to the bottom of the air 
conditioner, and remove the remains 
of the joint seal boot. 


9. Remove the cemented portion of the 
joint seal boot from the roof of the 
cab and thoroughly clean the 
cemented area. 


Installation 

1. Bolt a new joint seal boot to the 
bottom of the air conditioner. 

2. Apply a good coat of cement using 
care to distribute it evenly around 
the opening in the cab roof. Be sure 
to cover the area at least one inch 
out from the opening. 

3. Apply cement to the joint seal boot 
flange using care to distribute it 
evenly and over the entire flange 
area. 

4. Position the air conditioner in place 
blocking it up for clearance. 

5. Reaching beneath the unit, position 
the joint seal boot flange and press it 
to the truck cab roof with the 
fingers. Work all air pockets from 
beneath the flange. Press firmly. 

6. Connect the drain hose to the drain 
tube and install the clamp. 

7. Connect the wires and remove the 


temporary blocks and install the air 
conditioner securing it at four 
positions. 

8. Before installing the four top 
mounting bolts, check to be certain 
that the unit is correctly positioned. 

It is advisable to slant the unit 
slightly so that the rear is lower than the 
front to promote drainage of condensed 
moisture through the drain tube. 

9. Install the four top mounting bolts. 

10. Connect the hoses that lead to the 
compressor taking special care to 
attach them to the connector that 
they were marked for during 
removal. 

11. Leak test, evacuate and charge the 
system (Part 36-30). 


EVAPORATOR CORE 


l. Discharge the air conditioning 
system into the garage exhaust 
system (Part 36-30). 

2. Remove the screws which retain the 
covering hood, and remove the hood 
and screen. 
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FIG. 2 Air Conditioner Instollation—C-Series 
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AIR CONDITIONER 
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COMPRESSOR AND CLUTCH 


Remove the evaporator cover, 
retaining screws, and remove the 
evaporator cover. 

Disconnect the expansion valve and 
the evaporator outlet tube from the 
evaporator (Fig. 4). 

Remove 2 nuts attaching the lower 
front edge of the evaporator to the 
bottom of the unit housing. 
Remove 3 screws attaching each side 
of the blower to the rear side of the 
evaporator. 

Pull the thermostatic switch 
temperature sensing tube from the 
evaporator core. 

Remove the evaporator core from 
the unit housing. 

Position the vaporator core in the 
unit housing and install the 
attaching screws and nuts. 


. Insert the thermostatic switch 


temperature sensing tube in the 
evaporator core. 


. Connect the expansion valve and the 


evaporator outlet tube to the 
evaporator core. 

Leak test, evacuate, and charge the 
system (Part 36-30). 

Install the evaporator cover. 

Install the screen and covering hood 
and install the retaining screws. 


CONDENSER 


l. 


Discharge the air conditioning 
system into the garage exhaust 
system (Part 36-30). 


DRAIN TUBE 
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REFRIGERANT LINES 


FUSE PANEL 


Remove the screws which retain the 
covering hood and remove the hood 
and screen. 

Disconnect the condenser inlet (top) 
pipe from the condenser and cap the 
fittings (Fig. 5). 

Remove the 4 housing to cab 
retaining bolts and washers from 
inside the cab. 

Disconnect the drain hose; lift the 
unit up from the cab and install 
blocks. Do not damage the seal 
around the rubber boot. 
Disconnect the condenser outlet line 
at the underside of the unit housing 
and cap the fittings. 

Remove 2 screws from the front of 
the condenser on each side and 
remove the condenser. 

Position the condenser to the front 
of the unit and install the 4 retaining 
Screws. 

Connect the inlet and outlet tubes to 
the condenser. 


. Leak test, evacuate, and charge the 


system (Part 36-30). 


. Remove the blocks and lower the 


unit to the top of the cab. Connect 
the drain hose and install the 4 unit 
retaining bolts and washers. 

Install the screen and covering hood 
and install the retaining screws. 


EXPANSION VALVE 
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Discharge the air conditioning 
system into the garage exhaust 
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FIG. 3 Air Conditioner Control 
Panel and Air Registers—C- 
Series 


system (Part 36-30, Adjustments). 

2. Remove the screws which retain the 
covering hood, and remove the hood 
and screen. 

3. Remove the evaporator cover 
retaining screws and remove the 
evaporator cover. 

4. Remove the insulation from the 
expansion valve temperature bulb 
and remove the bulb clamp (Fig. 4). 

5. Disconnect the valve from the 
evaporator inlet pipes and remove 
the valve. 

6. Connect the valve to the evaporator 
inlet pipes. 

7. Position the temperature bulb to the 
evaporator outlet pipe and install the 
clamp and insulation. 
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8. Leak test, evacuate, апа charge (һе 
system (Part 36-30). 

9. Install the evaporator cover. 

10. Install the screen and covering hood 
and install the retaining screws. 


RECEIVER TANK AND/OR SIGHT 
GLASS 


1. Discharge the air conditioning 
system into the garage exhaust 
system (Part 36-30). 

2. Remove the screws which retain the 
covering hood, and remove the hood 
and screen. 

3. Disconnect the inlet pipe from the 
top of the receiver and cap the 
fittings (Fig. 5). 

4. Remove the 4 housing-to-cab 
retaining bolts and washers from 
inside the cab. 

5. Disconnect the drain hose; lift the 
unit up from the cab and install 
blocks under the unit. Do not 
damage the seal around the rubber 
boot. 

6. Disconnect the tube from the sight 
glass and cap the fittings. 

7. Remove the 2 U-bolts attaching the 
receiver to the fan shroud and 
remove the receiver and sight glass. 

8. Remove the sight glass from the 
receiver tank. 

9. Install the sight glass to the receiver 
tank, making sure it can be seen after 
installation. 

10. Position the receiver and sight glass 
to the shroud and install the U-bolts. 

11. Connect the tube to the sight glass at 
the lower side of the unit. 

12. Connect the tube to the top of the 
receiver tank. 

13. Leak test, evacuate, and charge the 
system (Part 36-30). 

14. Remove the blocks and lower the 
unit to the top of the cab. Connect 
the drain hose and install the 4 
retaining bolts and washers. 

15. Install the screen and covering hood 
and install the retaining screws. 


EVAPORATOR BLOWER AND 
MOTOR 


1. Remove the screws which retain the 
covering hood, and remove the hood 
and screen. 

2. Remove the evaporator cover 

retaining screws and remove the 

evaporator cover. 

Disconnect the blower motor wires. 

4. Remove 2 nuts retaining the blower 
housing to the unit housing bottom 
(Fig. 4). 

5. Remove 3 screws attaching each side 
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of the blower to the rear side of the 
evaporator core and remove the 
blower and motor. 

6. Position the blower and motor in the 
unit housing and install the 
attaching screws and nuts. 

7. Connect the blower motor wires. 

Install the evaporator cover. 

9. Install the screen and covering hood 
and install the retaining screws. 
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BLOWER SWITCH 


1. Pull the air register down апа 

unhook the spring from the housing. 
2. Pull the knob ofl the blower switch. 
3. Remove the switch retaining nut 


CONDENSER BLOWER 
AIR REGISTERS 
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OVERHEAT SWITCH 
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and remove the wires from the 
switch and remove the switch. 

4. Connect the wire to the switch. 
Install the switch in the opening and 
install the retaining nut and knob. 

5. Position the air register to the 
opening and hook the spring inside 
the housing. 


CONDENSER OVERHEAT SWITCH 


1. Remove the screws which retain the 
covering hood, and remove the hood 
and screen. 

2. Disconnect the switch wires at the 
terminal block (Fig. 5). 
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FIG. 4 C-Series Air Conditioner—Hood Removed 
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FIG. 5 C-Series Condenser, Receiver and Fan Installation 
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Pull the switch from the receiver 
outlet tube. 

Clip the switch to the receiver outlet 
tube and connect the wires. 

Install the screen and covering hood 
and install the retaining screws. 


THERMOSTATIC SWITCH 
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Pull the air register down and 
unhook the spring from the housing. 
Pull the knob off the thermostatic 
switch. 

Remove the temperature sensing 
tube from the evaporator core. 
Remove the switch retaining screws 
and remove the wires from the 
switch and remove the switch. 
Connect the wires to the switch. 
Install the switch in the opening and 
install the retaining screws and 
knob. 

Insert the temperature sensing tube 
into the evaporator core fins. 
Position the air register to the 
opening and hook the spring inside 
the housing. 


CONDENSER FAN MOTOR 


1. 
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Remove the screws which retain the 
covering hood, and remove the hood 
and screen. 

Remove the nuts retaining the 
motor upper bracket to the fan 
shroud. 

Remove 2 screws retaining the 
motor upper bracket to the lower 
bracket and remove the upper 
bracket (Fig. 5). 

Disconnect the motor wires at the 
connector block and remove the fan 
motor. Remove the rubber insulator 
from the fan motor. 

Note the location of the fan blade on 
the motor; then, remove the fan 
blade from the motor. 

Install the fan blade on the motor in 
the same location as before removal. 
Position the rubber insulator on the 
fan motor and position the motor in 
place in the motor lower bracket. 
Install the motor upper bracket and 
install the retaining nuts and screws. 
Connect the motor wires and check 


36-64-05 


the operation of the motor and fan. 
10. Check the surface of the condenser 
for accumulation of leaves or other 
foreign material causing restricted 
air flow around the condenser fins. 
11. Install the screen and covering hood 
and install the retaining screws. 


RELAY AND CIRCUIT BREAKER 


A relay and circuit breaker are 
mounted on the lower lip of the 
instrument panel to the right of the 
glove box (Fig. 2). 

Remove the two relay mounting 
bolts, nuts and washers and lower the 
relay assembly below the panel. 
Transfer the wires to the new assembly 
one at a time. Mount the assembly on 
the instrument panel, installing the 
black ground wire under the left 
mounting nut. 
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PART 36-65 Econoline Air Conditioning System 


Applies To Econoline 


COMPONENT INDEX COMPONENT INDEX 


DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION - Cont. 


REMOVAL AND INSTALLATION Dehydrator-to-Evaporator Hose 


Auxiliary Evaporator Evaporator Core 


Blower Motor - Auxiliary Evaporator .... Evaporator-to- Compressor Hose 
Blower Motor - Main Evaporator 


Blower Switch 


Expansion Valve 


Condenser and/or Receiver Thermostatic Switch 


Condenser-to-Compressor Hose 


This part deals with the controls and refrigeration system which 15 common 
components that are peculiar to the to all truck lines. Reference to both 
Econoline air conditioning system. Part parts 1s necessary for complete servicing 
36-30 gives the information and of the Econoline system. 


procedures required for servicing the 


DESCRIPTION AND OPERATION 


The air conditioner used on the 
Econoline is a recirculating type, Pr di 
separate from the heater. THERMOSTATIC SWITCH 

Controls for the unit are located on 
the left side panel directly behind the 
drivers seat (Fig. 1). The controls 
consist. of two sliding levers. The left = 
lever is the temperature control, while 
the right lever controls the blower 
motor. 

The compressor and condenser 
assemblies are located at the front of the 
engine compartment. The evaporator 
locates against the left frame side rail 
and is bolted to the underside of the 
floor (Fig. 1). The evaporator must be 
serviced from under the vehicle. 

Refrigerant hoses are routed from 
the engine compartment under the floor 
pan, to the evaporator. 

The thermostatic switch is located 
inside the unit control housing. 

The blower motor switch is also 
located in the control housing. 
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FIG. 1 Econoline Air Conditioner System 
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REMOVAL AND INSTALLATION 


EVAPORATOR CORE 


Removal 

1. Remove the engine cover. 

2. Remove the back seat if the vehicle 
Is so equipped. Pull the carpet or 
mat out of the way. 

3. Remove the control housing cover 
and disconnect the wiring harness. 
Tie the harness out of the way. 

4. Remove the screws retaining the 
register to the floor and remove the 
register (Fig. 2). 

5. Position the sensor tube out of the 
evaporator core. 

6. Position a floor Jack under the 

evaporator case and raise the jack 

until it just contacts the evaporator. 

Disconnect the hoses at the 

evaporator. 

Working inside the vehicle, remove 

the screws retaining the rear air duct 

and remove the duct. 

8. Remove the 10 bolts retaining the 

evaporator to the floor pan. 

Working under the vehicle, remove 

the front and rear evaporator 

retaining nuts. Lower the 
evaporator case on the jack while 
pulling the wire through the floor 
pan opening. Remove the 
evaporator from under the vehicle. 

10. Remove the screws retaining the 
expansion valve cover and remove 
the cover. Then, remove the cover 
seal. 

11. Remove the gasket from the top of 
the case. 

12. Remove the screws from the top rail 
which positions the evaporator core 
to the case. Remove the rail. 

13. Remove the insulating tape from the 
expansion valve and remove the 
valve from the core. 

14. Remove the 4 screws retaining the 
evaporator core to the case and lift 
the core out of the case. 

Installation 

1. Position the evaporator core in the 
case and install the 4 retaining 
screws. Then, install the top rail 
which positions the core in the case. 

2. Install the expansion valve and seal. 
Wrap the valve with insulating tape. 

3. Install the expansion valve cover. 

4. Position a new gasket on top of the 
evaporator case (Fig. 2). 

5. Position the evaporator case оп а 
jack and raise the case into position 
against the floor pan. Install the 
front and rear retaining nuts. Route 
the wire harness up through the 
floor pan. Connect the hoses at the 

evaporator then lower the jack. 
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FIG. 2 Evaporator Installation—Econoline 


6. From inside the vehicle install the 10 
evaporator retaining bolts. 

7. Position the sensor tube into the 
evaporator core. 

8. Install the air duct. 

9. Install the register. 

10. Reposition the carpet and install the 
rear seat, if equipped. 

11. Connect the wires in the control 

housing and install the cover. 
2. [nstall the engine cover 


CONDENSER AND/OR RECEIVER 
TANK 


Removal 

1. Open the hood and remove the hood 

lock assembly mounting bracket 

Disconnect both lines at the 

condenser and receiver tank and 

position the lines out of the way 

3. Remove the 4 bolts retaining the 
condenser assembly to the radiator 
and lift the condenser out of the 
vehicle. 

4. If the receiver tank is to be replaced, 
remove 1t from the condenser 
assembly. 

Installation 

1. If the receiver tank has been 
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removed from the condenser, install 
the receiver 

Position the condenser assembly on 
the radiator and install the 4 
retaining bolts 

Connect the lines at the condenser 
and receiver tank 

Install the hood lock mounting 
bracket. 


EXPANSION VALVE 


Removal 


| 


5 


Raise the vehicle on a hoist. 

If the vehicle is equipped with an 
auxiliary heater, disconnect the 2 
heater hoses and allow the coolant to 
drain into a pan 

Remove the 4 nuts retaining the 
auxiliary heater to the floor and 
push the heater up and out of the 
way 

Disconnect the two hoses at the 
expansion valve. 

Remove the expansion valve cover 
and seal from the evaporator. 
Unwrap the insulating tape from the 
expansion valve. 

Remove the expansion valve from 
the evaporator. 
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ECONOLINE AIR CONDITIONING SYSTEM 


36-65-03 


THERMOSTATIC TUBE 


BLOWER SWITCH 


SWITCH LEVERS 


THERMOSTATIC 
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COVER PLATE 


CONTROL HOUSING 


L1134-A 


FIG. 3 Air Conditioner Control Housing—Econoline 


Installation 
1. Install the expansion valve to the 
evaporator. 


2. Wrap the expansion valve with 
insulating tape. 

3. Install the expansion valve cover 
and seal on the evaporator. 

4. Connect the lines to the expansion 
valve. 

5. If the vehicle is equipped with an 
auxiliary heater, position the heater 
against the floor pan and install the 
retaining nuts. 

6. Connect the auxiliary heater hoses. 

7. Lower the vehicle and add coolant 
as required. 


BLOWER MOTOR 


Removal 

1. Remove the evaporator and core 
from the vehicle following the 
procedure outlined previously in this 
section. 

2. Disconnect the blower motor wires. 

3. Remove the 4 retaining screws and 
remove the blower motor assembly 
from the case. 

Installation 

1. Position the blower motor in the 
case and install the retaining screws. 

2. Connect the blower motor wires. 

3. Install the evaporator core and 


evaporator assembly in the vehicle 
as outlined previously in this 
section. 


THERMOSTATIC SWITCH 


Removal 
1. Position the carpet or mat out of the 
way. 


2. Remove the evaporator register 
from the floor pan. 

3. Position the sensor tube out of the 
evaporator core. 

4. Remove the control housing cover 
(Fig. 3). 

5. Remove the Allen screw that retains 
the switch lever to the switch and 
remove the lever. 

6. Disconnect the wires to the 
thermostatic switch апа remove the 
retaining screw. Remove the switch 
and tube assembly. 

Installation 

l. Position the switch and tube 
assembly in the housing. Route the 
sensor tube into the evaporator core. 
Connect the switch wires and install 
the retaining screw. 


2. Install the switch lever. 

3. Install the control housing cover. 
4. Install the register in the floor. 

5. Reposition the carpet or mat. 

6. Check the operation of the blower. 


BLOWER SWITCH 


Removal 

l. Remove the control housing cover. 

2. Remove the Allen screw retaining 
the switch lever to the blower switch 
and remove the lever (Fig. 3). 

3. Disconnect the wires at the blower 
switch 

4. Remove the blower switch retaining 
screw and remove the switch. 

Installation 

l. Position. the blower switch in the 

control housing and install the 

retaining screw. 

Connect the switch wires. 

Install the switch lever. 

Install the control housing cover. 
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DEHYDRATOR-TO-EVAPORATOR 
HOSE 


Removal 

l. Remove the engine cover and the air 
cleaner 

2. Discharge the air conditioning 

system (Part 36-30, Adjustments). 

Raise the vehicle on a hoist. 

4. Remove the clamp retaining the 
hoses at the condenser (Fig. 4). 
Disconnect the hose at the receiver 
tank. 

5. Remove the 2 strap retainers and 
hose clamp, from inside the engine 
compartment. 

6. Working under the vehicle remove 
the strap retainers and hose clamps. 
Remove the hose from the 
evaporator clamp, and remove the 
hose from the vehicle. 

Installation 

l. Position the new hose in the vehicle 

and route the hose properly (Fig. 4). 

Connect the hose at the evaporator. 

Position the hose in the hose clamps 

and install the clamps on the 

underside of the vehicle. Also install 
the strap retainers. 

4. Connect the hose at the receiver 
tank. 

3. Position the hoses in the hose clamps 
and install the clamps. Also install 
the strap retainers. 

6. Install the air cleaner. 

7. Leak test, evacuate and charge the 
air conditioning system (Part 36-30, 
Adjustments). 

8. Install the engine cover. 
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EVAPORATOR-TO-COMPRESSOR 
HOSE 


Removal 
1. Remove the engine cover and the air 
cleaner. 


2. Raise the vehicle on a hoist. 
3. Discharge the air conditioning 
system (Part 36-30, Adjustments) 


36-65-04 


4. Disconnect the һове at the service 
valve on the compressor. 

5. Remove the hose clamps and strap 
retainers from inside the engine 
compartment. 

6. Working under the vehicle, remove 
the hose clamps and strap retainers. 

7. Disconnect the hose at the 
evaporator and remove the hose 
from the vehicle. 

Installation 

1. Position the hose in the vehicle and 
route the hose properly. 

2. Connect the hose at the evaporator. 

3. Install the hose clamps and strap 
retainers on the underside of the 
vehicle. 

4. Connect the hose to the service valve 
on the compressor. 

5. Install the hose clamps and strap 
retainers. 

6. Leak test, evacuate and charge the 
air conditioning system. 

7. Install the air cleaner and the engine 
cover. 


CONDENSER-TO-COMPRESSOR 
HOSE 


Removal 
1. Remove the engine cover and the air 
cleaner. 


2. Discharge the air conditioning 
system (Part 36-30, Adjustments). 

3. Remove the hose at the condenser. 

4. Disconnect the hose at the 
condenser. 

5. Remove the hose from the service 
valve on the compressor. 

Installation 

]. Position the hose in the vehicle and 
connect the hose to the service valve 
on the compressor. 

2. Connect the hose at the condenser. 

3. Install the hose clamps at the 
condenser. 

4. Leak test, evacuate and charge the 
air conditioning system (Part 36-30, 
Adjustments). 

5. Install the air cleaner and the engine 
cover. 


AUXILIARY EVAPORATOR 
ASSEMBLY 


The auxiliary evaporator is located 
inside the body under the first bench 
seat on all A/C equipped bus models. 
On van models, it is mounted forward of 
the left rear wheel housing. 

Both the main evaporator and the 
auxiliary evaporator are operated by the 
same control levers. 

1. Remove the bench seat. 
2. Raise the vehicle, and install safety 
stands. 


EVAPORATOR 


FIG. 4 Refrigerant Hose Routing—Econoline 


From under the vehicle, disconnect 
the wiring harness at the connector, 
and the suction and liquid lines at 
the quick disconnect fitting (Fig. 5). 
Bleed off refrigerant pressure 


before disconnecting the liquid and 
suction lines. 


4. 


Remove the four washer-head type 
nuts that retain the evaporator to the 
floor pan. 

Remove the safety stands, lower the 
vehicle, and remove the evaporator 
assembly from inside the vehicle. 
After installing the evaporator, 
check all fittings and connections for 
tightness and recharge the system as 
outlined in (Part 36-30, 
Adjustments). 


ECONOLINE AIR CONDITIONING SYSTEM 
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SERVICE VALVES 


REFRIGERANT HOSES 
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BLOWER MOTOR AND ҒАМ 
ASSEMBLY —AUXILIARY 
EVAPORATOR 


The blower motor and fan assembly 


can be removed and replaced without 
removing the auxiliary evaporator 
assembly from the vehicle. 
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Remove the bench seat. 

Remove the four evaporator cover 
retaining screws, and remove the 
cover from the case. 

Disconnect the blower motor leads, 
remove the two motor retaining 
bolts and nuts from the motor 
support, and lift the motor assembly 
from the evaporator housing. 


36-65-05 ECONOLINE AIR CONDITIONING SYSTEM 36-65-05 


PART OF 14A480 
WIRING ASSEMBLY 


FLOOR PANEL 
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ASSEMBLY 190597-А ier 
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FIG. 5 Dual Evaporator Installation—Econoline 
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PART 41-01 Seat Tracks — Manual 


ADJUSTMENTS 


TIE ROD 


Tie rod adjustment will affect only 
the passenger side of the seat. In case the 
latch retaining the track fails to release, 
turn the adjusting turnbuckle (Fig. 1), 
clockwise enough to shorten the tie rod 
travel and release the track latch. If the 
latch fails to secure the seat travel, turn 
the adjusting turnbuckle 
counterclockwise enough to allow the 
latch to snap into locking position. 


SEAT BACK—ANGLE 


C-SERIES 


Loosen the stop bolt lock nuts (Fig. 
2). Slide the bolt through the bracket on 
the seat cushion to obtain the desired 
seat back angle. Then, tighten the lock 
nuts against the seat cushion bracket. 
Adjust both stop bolts the same amount 
to avoid twisting the seat back frame. 
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REMOVAL AND INSTALLATION 


SEAT TRACK—MANUAL BENCH 
TYPE 


F-100-750 AND L-AND W-SERIES 


Removal 

1. Remove the seat track-to-floor pan 
retaining screw and washer 
assemblies three on each side and lift 
the seat and track assembly out of 
the vehicle. See Figure 3. 


2. Disconnect the seat track latch tie 
rod from the latches on the seat 
tracks. 

3. Remove the seat track-to-seat 
cushion (screw and washers) and 
remove the tracks from the cushion. 


Installation 

1. Lubricate the seat track assemblies. 
Assemble the seat tracks to the 
cushion assembly with the anti- 


squeak pads (and spacers if so 
equipped) fitting over the studs 
between the track and cushion (Fig. 
3). Install the track-to-cushion 
screw and washers and tighten to 
specification (see Specifications 
Section). 

Connect the tie rod to the latch on 
each seat track. 

Lift the seat and track assembly into 
the cab and secure it to the floor pan 


41-01-02 SEATS 41-01-02 


SEAT TRACK 


61704- 


FIG. 1 Bronco Seat and Track Installation RY SOS 
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FIG. 2 Seat Back and Track Installation—C-Series 


41-01-03 


5ЕАТ5 


41-01-03 


with the retaining screw and washer 
assemblies. Tighten the screws to 
specifications (see Specifications in 
this Part). 


C-SERIES 


Removal 

1. Remove two seat track-to-floor pan 
retaining nuts and washers from 
each track (Fig. 2). 

2. Lift the seat up to free the seat track 
studs from the floor pan, and then 
remove the seat and track assembly 
from the vehicle. 

3. Disconnect the latch spring from the 
latch on the right seat track 
assembly and disconnect the latch 
tie rod from the latch (Fig. 2). 

4. Remove the two right seat track-to- 
cushion screw and washer 
assemblies and remove the track 
from the cushion. 

5. Separate the tie rod from the 
adjuster handle on the left track. 
Remove the two left track-to- 
cushion screw and washer 
assemblies and remove the track and 
adjuster handle assembly from the 
cushion. 

Installation 

l. Position the left seat track to the 
cushion with the anti-squeaks and 
spacers between the track and 
cushion. Position the retaining nut 


F-500 THROUGH F-750 
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VIEW B 
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TRACK ASSEMBLY < — 
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on the upper side of the cushion 
frame front support, install the two 
retaining screw and washer 
assemblies, and tighten to 
specification (see Specifications in 
this Part). 

2. Connect the latch tie rod to the latch 
on the right track and insert the 
opposite end of the rod into the hole 
in the adjuster handle on the left 
track, and then position the right 
track to the cushion with the anti- 
squeaks and spacers between the 
track and cushion. 

3. Position the right seat track and 
cushion. Position the retaining nut 
on the upper side of the cushion 
frame front support, install the two 
retaining screw and washer 
assemblies, and tighten to 
specification (see Specifications in 
this Part). 

4. Lift the seat and track assembly into 

the cab and position it so that the 

track studs enter their proper holes 
in the floor pan. 

Install the four track-to-floor pan 

washers and retaining nuts, and 

tighten to specification (see 

Specifications in this Part). 
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BRONCO 


Removal 

l. Move the seat to the forward 

position and remove the screws and 

washer attaching the rear of each 

track to the floor pan (Fig. 1). 

Remove the screws and washer 

attaching the front end of the seat 

tracks to the floor pan and remove 
the seat and track from the vehicle. 

3. Disconnect the assist spring from 
the seat and track. 

4. Remove four screws attaching the 
tracks to the seat frame and separate 
the tracks from the seat frame. 

Installation 

1. Position the seat tracks to the seat 

frame and install the four attaching 

screws. Tighten to specification in 
this section. 

Connect the tie rod to the seat tracks 

and the assist spring to the seat 

frame and track (Fig. 1). 

3. Place a small amount of sealer 
around the seat track front and rear 
attaching holes and position the seat 
track in the vehicle. 
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FIG. 3 Bench Seat and Track Instollation—F-100 through 750 Series, Typical of L-and W-Series 
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specification (see Specifications in 
this Part). 

2. Position the seat and track assembly 
on the support assembly and secure 
it with the attaching nuts and 
washers. Tighten to specifications in 
this part. 
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PEREN AND WASHER FOLD-DOWN FRONT PASSENGER 


38 1574.52 SEAT 


Em ECONOLINE 


| Тһе fold-down seat 15 attached (о (һе 

support assembly with six nuts. Тһе 
support assembly is attached to the floor 
pan with three screws and washers. The 
rear latch striker is attached to the floor 
pan with two screws and washers. 
Tighten all bolts and nuts securely (Fig. 
5). 
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FIG. 4 Bucket Seat and Track Installation—Econoline 


4. Install the screws and washer seat 
track-to-floor. 
5. Tighten to specification in this 


section. 
ECONOLINE 
Removal 
This procedure applies to both right BOT 
and left front seats. 382624 SUPPORT 


1. Remove the seat track-to-support 
nuts and lift the seat and track 
assembly from its support (Fig. 4). 

2. If either seat or track is being 
replaced, remove the track-to-seat 
Screws and separate the seat from 
the track. 

3. If only the seat is being replaced, 
proceed to step 1, under Installation. 
If only the track is being replaced, 
loosen the turnbuckle and detach 07 
the tie rod from the bracket on the 27 
right track апа the release Іеуег оп 2 
the left track. Remove (һе handle a 
assembly and retainer from the ee 
lever. Remove the small spring from 
each track and remove the assist 
spring. Transfer all these parts to the 
replacement track. WASHER 

Installation cis ats 

1. Position the track assembly to the 


seat and secure it with the attaching 
screws and washers. Tighten to FIG. 5 Fold-Down Front Passenger Seat—Econoline 
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PART 41-14 Conventional Rear Seats 


REMOVAL AND INSTALLATION 


SEAT CUSHION AND BACK 
ASSEMBLY 


BRONCO 


The rear seat cushion and back 
assembly is attached to the floor with 
four retaining bolts (Fig. 1). When 
installing the seat assembly to the floor, 
tighten the retaining bolts to 7-12 ft-Ib. 


EET 


ECONOLINE 


The rear seat and cushion assemblies 
are attached to the floor pan as shown in 
Fig. 2. When installing the seat assembly 
to the floor, tighten the attaching bolts 
to 25-45 ft-Ib. 


IM Í — ASSEMBLY 


FIG. 1 Rear Seat Cushion and Back Assembly—Bronco 
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SEAT BACK LATCH 


PART 41-25 Seat Back Latch 
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GENERAL INFORMATION 


SEAT BACK LATCH 


АП folding front seats have a latch 
designed to hold the seat back in the 
normal position. For rear seat passenger 
entry and exit (Bronco), and to gain 
access to the storage compartment (F- 


NOTE 


62600 


29 аа 


DRIVER SEAT SHOWN PASSENGER SEAT TYPICAL 


FIG: 1 


MODELS F-250 4 X 4 
F-350 HON PICK-UP AND 
F-500 THROUGH F-750 


TWO DRIVER SEATS ARE USED, 
PASSENGER SIDE REQUIRES 
UNIQUE PAWL 


SPRING 


STEM ASSEMBLY 
62634 


Series), a handle on the side of the seat 
back releases the seat back latch. 

If the seat back will not latch in 
position or the latch mechanism will not 
unlock, it may be necessary to remove 


SPRING ASSEMBLY 


SPRING 


I 
62600 


‚ WASHER 


351513 


DRIVER SEAT 


Seat Back Latch Installation— Bronco 


LATCH AS: 


SEAT CUSHION 


the side shield and/or remove the seat 
back trim cover far enough to inspect 
the latch mechanism. Then replace any 
damaged parts to put the latch system in 
proper working order (Fig. | and 2). 
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FIG. 2 Seat Back Latch Installation—F-Series 
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5ЕАТ AND SHOULDER BELTS 
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PART 41-50 Seat and Shoulder Belts 


COMPONENT INDEX 


COMPONENT INDEX 


MAJOR REPAIR OPERATIONS .. 
REMOVAL AND INSTALLATION 
SPECIFICATIONS <=. 


GENERAL INFORMATION 


SEAT AND SHOULDER BELTS 


The seat belts and shoulder belts are 
factory installed in their proper 
locations. If the seat belts or shoulder 
belts are removed for any reason, they 
should be installed as shown in figs. 1 
through 8. Sealer should be placed 
around all seat anchor bolt holes in the 
floor pan. Tighten the anchor bolts to 
the specification shown in this Part. 

Belt assemblies must be installed in 
matched sets as received and must not 
be interchanged between vehicle 


models. The position of inboard front 
seat belts at the tunnel shall be pointing 
in a forward direction, plus or minus 15 
degrees to the horizontal-all vehicle 
lines. All other seat belt installations not 
specifically dimensioned (except those 
specifically designed to rotate), shall be 
positioned pointing in a forward 
direction parallel to the centerline of the 
vehicle plus or minus 15 degrees. 

If a component portion (buckle 
portion, retractor portion, etc.) of a seat 
belt or shoulder belt assembly is non- 
functional or damaged, the entire 


assembly (buckle, tongue and shoulder 
belt portions) must be replaced. The 
replacement assembly must be installed 
as a matched set and the identification 
labels on all portions must bear exactly 
the same code, date of manufacture and 
manufacturer's name. Under no 
circumstances are seat belt or shoulder 
belt components to be replaced as 
individual components. Tool T70P- 
2100-A is used to remove all round seat 
and shoulder belt bolts. 


FIG. 1 Seat Belt Installation—Bronco 
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41-50-02 5ЕАТ AND SHOULDER BELTS 41-50-02 


IN STOWAGE POSITION, SHOULDER 
STRAP (ITEM 1) IS FOLDED 
APPROXIMATELY IN HALF, TONGUE 
(ITEM "X'") IS INSERTED INTO 

BOOT AND SECURED WITH ADHESION 
PADS (ITEM "Y*'), SEE VIEWC 


IN STOWAGE POSITION 
R 1475-E 


FIG. 2 Seat Belt Installation—Light Truck 
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FIG. 3 Seat Belt Installation— Medium Truck 
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ЕКОМТ 5ЕАТ AND SHOULDER BELTS-ECONOLINE PASSENGER FOLD DOWN SEAT 
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FIG. 4 Front Seat Belt Installation—Econoline 
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ECONOLINE - REAR - 2ND AND 3RD SEAT - SEAT AND SHOULDER BELT 


FIG. 5 2nd and 3rd Seat Belt Installation—Econoline 
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VIEW C 


613B84-BELT ASSY 4ТН SEAT 
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NOTE: ITEM B BOLT TO BE USED WITH 
ALL TWO BELT COMBINATIONS ONLY. 
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BELT INSTALLATION BELT INSTALLATION WITH TIRE 
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FIG. 6 4th Seat Belt Installation—Econoline 
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FIG. 7 Seat Belt Installation—Tilt Cab 
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SEAT AND SHOULDER BELTS 
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BENCH SEAT 
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FIG. 8 Seat Belt Installation— Louisville Cab 
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REMOVAL AND INSTALLATION 


SEAT AND SHOULDER BELTS 


The seat belts and shoulder belts are 
factory installed in their proper 


locations. If the belts are removed for 
any reason, they should be installed as 
shown in Figs. 1 through 8, as shown on 
the illustration. Sealer should be placed 


around all seat belt anchor bolt holes in 
the floor pan. Tighten the anchor bolts 
to sepcification as shown at the end of 
this Part. 


MAJOR REPAIR OPERATIONS 


SEAT BELT WITH NO ANCHOR 
PLATE THREAD DAMAGE 


2. Drill out the internal threads in the 


anchor plate with a 27/64 inch drill. 


3. Re-thread the anchor plate with a 1/ 


1. Remove the damaged bolt from the 


2, 


апсһог reinforcement апа discard. 
Install a new bolt with the same part 
number as indicated in the 
Specifications section and tighten to 
specification. 


SEAT BELT WITH DAMAGED 
ANCHOR PLATE THREADS 


I. 


Remove the broken or stripped bolt 
and discard. 


2-13 tap. 

Blow out the chips. 

Install the attachment parts in the 
sequence shown in Figs. | through 8, 
whichever is applicable. Tighten the 
replacement bolt to specification as 
shown in the Specifications section 
in this Part. Original parts are to be 
replaced with the repair parts 
indicated in the seat belt parts 
replacement charts, Specifications 


section. Unless specified in the 
chart, use original parts. 


SHOULDER BELT WITH 
DAMAGED ANCHOR PLATE 
THREADS 


1. Remove the broken or stripped bolt 
and discard. 

2. Drill out the internal threads in the 

anchor plate with a 13/32 inch drill. 

Blow out the chips. 

Install the attachment parts in the 

sequence shown in Figs. 1 through 8 
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41-50-06 


whichever is applicable. Tighten (һе 
replacement bolt (7/16-32) to 
specification shown in the 
Specifications section in this Part. 


SEAT AND SHOULDER BELTS 


Original Parts are to be replaced 
with the repair parts indicated in the 
seat belt parts replacement charts, 
Specifications section. Unless 


41-50-06 


specified іп the chart, use original 
parts. 


CLEANING 


SEAT AND SHOULDER BELTS 


The belt webbing can be cleaned 
with any mild soap solution 


recommended for cleaning upholstery 
or carpeting and following the 
Instructions provided with soap. 
Bleaching and redying of the belt 
webbing is not recommended because of 


deterioration which may be caused to 
the webbing. 

Inspect for loose, cut or damaged 
webbing. 


SPECIFICATIONS 


PARTS REPLACEMENT CHART — SEAT AND SHOULDER BELT WITH DAMAGED WELD NUT ANCHOR PLATE THREADS 


ORIGINAL PARTS — SEAT B 
— 
(8)Part No. ш: 
etter 
382624-S100 @ А Bolt —7/16-20 
Т 
382627-5100 В 8olt — 7/16-20 


@ Head Tapping 


ELT 
Part Name are No. 
x 1.38 Pan Head Tapping 383531-536 (4) 
383753-536 
x 1.75 Pan @ @ 
(.50 Shoulder) 383754-536 


Qa 


D2AB-65612A16-AA - 


1/2 x .30 


Spacer — Serrated 


Bolt — 7/16-20 x 1.75 Pan 


382553-5100 


383753-5100 


(p Identification Letter on top of bolt head or face of spacer 


382591-5100 \ 
3820912105 H Head Тарріпа (.50 Shoulder) 
SENN SR Washer — .463/.443 1.0 
302629.5 = 

алың Plate (1.80 Dia. - .190 Thick) 
382582-5100 - Washer - 1/2 Flat (25 Thick) 
383608-5100 (4) В 


Q Used for replacement on single anchorage (Retractor) attachment 


382552-5100 


382553-5100 - 
Bolt — 7/16 x 20.88 Pan Head Tapping 383437-536 (0) Bolt 1/2 x 13 Pan Locking 


REPLACEMENT PARTS 


Part Name 


Bolt — 1/2-13 x 1.38 Pan Locking 


Bolt—1/2-13 x 1.75 Pan Locking 
(.50 Shoulder) 

Bolt—1/2-13 x 2.25 Pan Locking 
(.88 Shoulder) 

Washer — 9/16 Flat To Be Used With 
Repair of 382627-S100 Bolt Only 
When Required 

Bolt — 1/2-13 x 1.75 Pan 
Locking (.50 Shoulder) 

Washer — 1/2 Flat 

(1.30 Dia. - 190 Thick) 


Washer — 9/16 Flat (.25 Thick) 


(2) Used for replacement on multiple belt attachments. 


(4) Bolt Torque — 20-30 Ft 


L 


ORIGINAL PARTS – SHOULDER BELT 


-Lbs 
REPLACEMENT PARTS 


Ф Identification letter оп top of bolt head ог face of spacer 


(2) Bolt Torque —20-30 Ft.-Lbs 


@ code (2) CD Code 
£ Part No. Later Part Name Part No. lets Part Name 
382626:5100 © 0 Bolt—3/8-16 x 1.50 Pan Head Tapping 3826275100 © Bolt—7/16-20 x 1.75 Pan Head Tapping 
C8AB-6260228-B D Spacer (0.30) 382582-5100 Spacer (0.25)—1 Required 
382626-5100 © 0 Bolt—3/8-16 x 1.50 Pan Head Tapping 382628-5100 @ Ë Bolt—7/16-20 x 2.25 Pan Head Tapping 
б 382582-5100 | = Spacer (0.25)-2 Required 
CBAB-6260228-A G Spacer (0.43) 
354959-S = Rubber Washer—1 Required 
382626-5100 © D Bolt—3/8-16 x 1.50 Pan Head Tapping 382628-5100 © 5 Bolt-7/16-20 x 2.25 Pan Head Tapping 
382582-5100 - Spacer (0.25)-2 Required 
С85В-6560228-А Е Spacer (0.60) 
354959-5 | - | Rubber Washer—1 Required 
82625-5100 © E Bolt—3/8-16 x 2.00 Pan Head Tapping 382628:5100 © C Bolt—7/16-20 x 2.25 Pan Head Tapping 
022B-6260228-AA F Spacer (0.30) 382582-5100 = Spacer (0.25)-1 Required 
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SEAT TRIM 
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PART 41-60 Seat Trim 


GENERAL INFORMATION 


SEAT TRIM 


The following seat trim removal and 
installation procedures generally apply 
to all truck lines. If some of the steps do 
not apply to the particular vehicle being 
serviced, proceed to the next step and 
review the appropriate illustration 
shown. 

Unless otherwise noted, the 


illustrations shown in this section are 
typical of all bucket and bench seat 
assemblies. See Figs. 1 through 6. 

Seat trim replacement requires 
removal and installation of seat 
components such as seat assemblies, 
track assemblies and seat belts. Refer to 
the applicable part in Group 41 for these 
procedures. 


REMOVAL AND INSTALLATION 


SEAT CUSHION AND BACK 
COVER—BUCKET SEAT 


BRONCO AND ECONOLINE 


Repairs to seat cushions or seat 
backs are performed out of the vehicle 
and are usually limited to replacement 
of torn or burned seat covers. In a few 
instances, the pads may be damaged and 
require replacement. 

When installing a new seat or back 
cover assembly, refer to Figs. 1 and 2 for 
the location of listing wires, hog rings, 
anti-squeak pads, and seat pad stack-up. 
1. Remove the seat belt retainer loop (if 

so equipped), one screw. Remove 

the seat and track assembly if the 
cushion cover is to be replaced 


(Group 41). 
2. Remove the seat tracks from the 
seat. 


3. Remove the seat back assembly (Fig. 
1) and the seat cushion stops. 

4. Remove the hog rings retaining the 
seat cushion cover to the frame and 
remove the cover. 

5. Remove the back cushion stops and 
the seat back release handle. 

6. Remove the seat back panel 
assembly (retained with clips). 

7. Remove the hog rings retaining the 
seat back cover to the frame and 
remove the cover. 

8. Transfer the bolster wires to the 
cover listings. 

9. Position the seat cushion cover to 
the seat and install the hog rings as 
shown in Figs. 1 and 2. Install the 
seat cushion stops. 


10. Position the seat back assembly and 
install the hog rings (Figs. 1 and 2). 

11. Install the seat back stops, release 
handle and rear seat back panel 
assembly. Then, install the seat back 
to the seat cushion assembly. 

12. Install the seat tracks to the seat 
cushion and tighten to specification 
shown in Group 41, Specifications 
section. 

13. Install the seat assembly into the 
vehicle. Tighten to specification 
shown in Group 41, Specifications 
section. Install the seat belt retainer 
loop (if so equipped), one screw. 


SEAT CUSHION COVER—BENCH 
SEAT 


F AND L-SERIES 


1. Remove the seat and track assembly 
from the vehicle. (Group 41). 

2. Remove the seat back assembly 
(Figs. 3, 4 and 5) from the seat 
cushion. 

3. Cut the hog rings retaining the 
cushion cover to the frame assembly 
and remove the cover. 

4. Transfer the listing wires from the 
old cover to the listings in the new 
cover. 

5. Position the cover over the spring 
assembly and fasten the cover with 
hog rings. 

6. Install the seat back to the seat 
cushion. 

7. Install the seat and track assembly 
into the vehicle and tighten the 


attaching screws and washers shown 
in Group 41, Specifications section. 


SEAT BACK COVER—BENCH 
SEAT 


F AND L-SERIES 


1. Remove the seat back-to-cushion 
mounting bolts and washers. 
Separate the back from the cushion 
and lift the seat back out of the 
vehicle. 

2. Cut the hog rings attaching the 
cover to the seat back or cushion 
spring assembly (Figs. 3, 4 and 5) 
and remove the seat back cover. 

3. If the padding is being replaced, cut 
the hog rings that attach the padding 
to the spring assembly and remove 
the padding. 

4. Position the new pad to the seat back 
assembly and fasten it in place with 
hog rings. 

5. Transfer the listing wires from the 
old cover to the listings in the new 
cover. 

6. Position the new cover over the 
padding, pull the cover tight, and 
fasten the cover to the spring 
assembly with hog rings. 

7. Install the seat back to the seat 
cushion assembly. 


SEAT BACK—LEFT SIDE 


C-SERIES 
1. Remove the seat and track assembly 
from the cab 


41-60-02 SEAT TRIM 41-60-02 


STRIKER 


62639 


А HOG RING me 
STOP 
60311 esu 


COVER 

61693 DRIVER SEAT 
BEZEL NOTE: PASSENGER SEAT COVER MUST BE 
62672 SLIT AND END FLAPS TRIMMED TO 


ACCOMMODATE SPRING ASSEMBLY 


HANDLE STOOL. SEE VIEW B 


62622 
COVER ASSEMBLY 
WIRE 62900 


DRIVER SHOWN 
PASSENGER TYPICAL 


FRONT SEAT BACK- TO- CUSHION- BRONCO 
ADHESIVE 


WIRE TRIM LINE 


HOG RING 
15 REQUIRED 


HOG RING 
15 REQUIRED 


VIEW B 
PASSENGER SEAT ONLY 


HOG RING 
15 REQUIRED VIEW C 


DRIVER SEAT SHOWN 
PASSENGER SEAT TYPICAL 
VIEW B VIEW D EXCEPT AS NOTED AND SHOWN 


FRONT SEAT BACK COVER- BRONCO CUSHION COVER - BRONCO 


R1508- B 


FIG. 1 Front Seat Cushion and Back Cover Installation— Bronco—Bucket Seat 


41-60-03 


41-60-03 SEAT TRIM 
2. Remove the lock nut and washer 
HOG RINGS l 
from the seat back stop bolt (See Fig. 
Sd 2 REQUIRED SEAT ASSEMBLY 2, Part 41-01). 

60012 3. Remove the bolt and nut attaching 
HOG RINGS the seat back frame to the side of the 

3-REQUIRED seat cushion. 


COVER 
CUSHION 


62900 
HOG RINGS 


4-REQUIRED 


HOG RINGS 
2-REQUIRED 
EACH SIDE 


HOG RINGS 
7-REQUIRED 


FIG. 2 Front Seat Cover Assemblies—Econoline 


HOG RING 
LISTING WIRE 29 REQD 
VT Eo ALONG TOP 


COVER ASSEMBLY 


BOTTOM 
RETAINER 
WIRE 
< HOG RING 

9 REQD 

ALONG BOTTOM 


XLT RANGER 


FIG. 3 Seat Back Cover Installation—Typical 


4. Remove the screw and washer 
retaining the center hinge cover in 
place and position the cover out of 
the way. 

5. Remove the seat back and remove 
the stop bolt and nuts from the seat 
back. 

6. Install the stop bolt and nuts on the 
seat back. 

7. Position the seat back to the seat 
cushion, and install the seat back 
frame-to-cushion attaching bolt and 
nut (See Fig. 2, Part 41-01). 

8. Position the seat track to the floor 
pan, install the retaining nuts and 
washers, and tighten to specification 
shown in Group 41, Specifications 
section. 

9. Position the seat back stop in the 
cushion bracket and install the 
washer and lock nut. Then, adjust 
the seat back for the desired angle. 

10. Locate the center hinge cover in 
position and install the washer and 
retaining screw. 


VIEW-AA 


HOG RINGS 
4-REQUIRED 


R1478-B 


COVER ASSEMBLY 


VIEW.B SED e 


HOG RING емее ау сы 
9 REQUIRED ЖЕТЕС сиет 


, 


ALONG ТОР 
сық ==” 
| | 


| x | ІШ 


ЕГАР OVER 


, 


НОС RING 
9 REQUIRED 
ALONG ВОТТОМ 


К1012-Е 


41-60-04 SEAT TRIM 


41-60-04 


SEAT BACK—RIGHT SIDE 


LISTING WIRE 65426 


LISTING WIRE 66698 
R 1282-B 


FIG. 4 Seat Back Cover Installation—C-Series 


FIG. 5 Seat Cushion Cover Installation— Typical 


l: 


C-SERIES 


Remove the left seat back from the 
seat frame as outlined in the 
foregoing procedure. 

Remove the right seat back panel 
attaching screws and remove the 
panel from the seat back (See Fig. 2, 
Part 41-01). 

Remove the pin and washer from the 
right side pivot. Slide the right seat 
back toward the left side of the seat 
and remove it from the seat cushion. 
Remove the seat back stop scuff 
plate from the lower edge of the seat 
back. 

Install the seat back stop scuff plate 
on the lower edge of the seat back. 
Position the right seat back to the 
seat frame and install the left seat 
back. Install the washer and pin at 
the right side pivot. 

Position the right seat back panel on 
the seat back and install the 
attaching screws. 

Lock the right seat back in place. 
Install the left seat back as outlined 
in the foregoing procedure. 


HOG RING 
QUIRED 


R1013.E 
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NII 
A NS S 


FIG. 6 Arm Rest Installation—C- 
Series 


SEAT TRIM 


ARM REST—C-SERIES 


To remove the arm rest from the 
cab, remove the five retaining bolts (Fig. 
6). 

Position the arm rest assembly to the 
floor pan and cab back. Install the five 
retaining bolts. 
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PART 41-70 Bostrom Viking Seat 


———— M— 


ADJUSTMENTS 
Seat Back 
Seat Level 


Seat Back 

eat Cushion 
Seat and/or Seat Track 
Shock Absorber 
Torsion Bar 


REMOVAL AND INSTALLATION 
е еи________и== 
5 


—— = 


А page number indicates that the item is for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s) listed. 


BOSTROM VIKING SEAT 


COMPONENT INDEX 
Applies To Models As Indicated 


41-70-01 


MODEL APPLICATION 


L-Series 


70-01 | 70-01 
70-01 | 70-01 


70-02 | 70-02 
70-02 | 70-02 


70-03 | 70-03 
70-02 | 70-02 


EL ee I eee 


ADJUSTMENTS 


SEAT BACK 


The angle of the seat back can be 
adjusted to any of three positions. To 
adjust the seat back angle, lift the seat 
back up and slide it to the desired 
position. 


SEAT LEVEL 


The seat level weight adjustment 15 


controlled by the adjuster lever located 
at the right rear corner of the seat 
cushion (Fig. 1). The adjuster lever 
Increases with (clockwise rotation) or 
decreases with (counterclockwise 
rotation) the twist applied to the torsion 
bar to control the up and down travel of 
the seat and prevent it from reaching the 
end of its travel. 

The seat is properly adjusted for 


weight when the indicator tip (located 
on the inside edge of the left seat back 
support) is flush with the front edge of 
the support. This adjustment must be 
made when the seat is occupied. 


41-70-02 


BOSTROM VIKING SEAT 


41-70-02 


FIG. 1 


ADJUSTER LEVER 
8161859 


TORSION BAR YOKE 
dc. 
Ru e 2 
Z 


8161941 ‚= 


TORSION BAR 


NYLON 
ROLLER 


Bostrom Viking Seat—Disassembled 


SHOCK 
ABSORBER 
8160339 


—сэ 


ROLL PIN 
357479-5 


SEAT WEIGHT 
INDICATOR 


RETAINER 
8161934 


NYLON ROLLER 


R1291.C 


REMOVAL AND INSTALLATION 


SEAT AND/OR SEAT TRACK 


1. 


Remove four nuts and washers 
attaching the seat track to the floor 
pan and remove the seat and seat 
track. 

Remove 4 nuts and washers 
attaching the seat tracks to the seat 
mechanism and remove the tracks 
from the seat. 

Position the seat tracks to the seat 
and install the nuts and washers; 
then, position the seat and seat track 
in the vehicle, install the retaining 
washers and nuts and torque 12-25 


SEAT CUSHION 


l. 


Remove the pre-load on the torsion 
bar by rotating the adjuster lever 
counterclockwise until the tension is 
relieved. It is not necessary to 
remove the adjuster lever from the 
seat. 

Remove four nuts and washers 
retaining the seat cushion to the seat 
frame. 

Slide the cushion forward to 
disengage the bearings from the 
slides on the bottom of the seat 
cushion and remove the cushion. 


4. Slide the bearings into the slides on 


the bottom of the cushion and push 
the cushion rearward into position. 
Then, install the retaining nuts and 
washers. 


SEAT BACK 
Remove the seat back by removing 


four screws and washers from the rear of 
the seat back. 


TORSION BAR 


l. Remove four nuts and washers 
attaching the seat mechanism to the 


41- 


70-03 


BOSTROM VIKING SEAT 


41-70-03 


10. 


ІЗІ 


seat tracks апа remove the seat from 
the vehicle. 

Wedge the seat in the up position by 
placing a wooden block between the 
lower seat mechanism frame and the 
rod under the front edge of the seat 
cushion (Fig. 1). 

Remove the pre-load on the torsion 
bar by rotating the adjuster lever 
counterclockwise and remove it 
from the seat. 

Remove four screws and washers 
and remove the seat back from the 
seat frame. 

Remove the four seat cushion 
retaining nuts and washers; slide the 
seat cushion forward and remove it 
from the seat track mechanism. 
Remove the right side panel from 
the seat frame by tapping it lightly 
with a wooden mallet. 

Remove the torsion bar. 

Position the torsion bar inside the 
seat mechanism tube and engage the 
bar with the slot in the retainer (Fig. 
1). 

Position the right seat frame side 
and yoke to the seat frame. Engage 
the yoke with the torsion bar and 
assemble the seat frame so that the 
cushion attaching studs are in line 
with the seat frame holes. 

Install the seat cushion and seat 
back on the frame. 

Install the adjuster lever and engage 
the adjuster pin in the hooks on the 
torsion bar yoke (Fig. 2). 


. Apply pre-load to the torsion bar by 


rotating the adjuster lever clockwise 


ADJUSTER 
LEVER 


8161859 


TORSION BAR 
YOKE - 8161931 


R1292-B 


FIG. 2 Bostrom Seat Adjuster 
Lever—Installed 


and remove the block from under 
the front of the seat. Then install the 
seat in the vehicle. 


SHOCK ABSORBER 


1. Wedge the seat in the up position by 
placing a wooden block between the 
lower seat mechanism frame and the 
rod under the front edge of the seat 
cushion (Fig. 1). 

Remove the pre-load on the torsion 
bar by rotating the adjuster lever 
counterclockwise until the tension is 
relieved. It is not necessary to 
remove the adjuster lever from the 
seat. 


to 


ІШЕ 


Remove the seat cushion retaining 
nuts and washers; slide the seat 
cushion forward and remove it from 
the seat track mechanism. 

Wire the side panel assemblies 
across the front of the seat to retain 
their position. 

Remove the snap rings from the 
shock absorber front pivot shaft. 
With a drift, remove the pivot shaft, 
driving from the side opposite the 
serrations on the shaft. 

With a small diameter punch or 
drift, remove the two roll pins from 
the shock absorber rear pivot shaft. 
Remove the pivot shaft with a punch 
or drift and remove the shock 
absorber. 

Position the shock absorber base to 
the rear attachment and install the 
pivot shaft. Then, install the roll pins 
in the shaft. 

Position the shock absorber shaft to 
the front attachment. Install the 
pivot shaft with the serrations on the 
right side of the seat. Then, install 
the snap rings on the pivot shaft. 


. Remove the wood brace from the 


seat frame and install the seat 
cushion on the seat mechanism. Be 
sure that the bearings engage with 
the bottom of the seat cushion. 
Remove the wooden block from 
under the front edge of the seat and 
adjust the torsion bar pre-load by 
rotating the adjuster lever clockwise. 
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PART 41-71 Bostrom Westcoaster беа! 
MODEL APPLICATION 


COMPONENT INDEX 
Applies To Models As Indicated 


ADJUSTMENTS 71-01 | 71-01 
REMOVAL AND INSTALLATION 71-02 | 71-02 


А page number indicates that the item is for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s) listed. 


ADJUSTMENTS 


The seat weight adjustment handle 
is located at the front of the pedestal 
support beneath the seat cushion. The 
handle adjusts the softness of the ride 
and is adjusted according to the driver's 
weight. 

The seat back angle can be set at one 
of three different positions for 
maximum comfort. The seat back angle 
control is located at the left of the seat 
back at the lower outside edge. 

Seat height may be adjusted by 
turning the oval-shaped control at the 
left side of the seat support pedestal. 

Horizontal or forward and rearward 
seat adjustment is controlled by the 
handle located at the lower left side of 
the seat cushion (Fig. 1) 


SEAT BACK 
TILT RELEASE 


VERTICAL 


ADJUST TO ADJUSTME NT 


DRIVER'S HEIGHT 


SEAT RETAINING NUTS 


R 1480-B 


FIG. 1 Bostrom Westcoaster—L-W-Series 
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BOSTROM WESTCOASTER SEAT 


REMOVAL AND INSTALLATION 


SEAT ASSEMBLY 


Remove the four nut and washers 
retaining the seat assembly from the 
floor pan (Fig. 1). Discard all four 
washers between the seat pedestal and 
the floor pan, (if so equipped). Remove 
the seat assembly from the vehicle. 

Position the seat in the vehicle 
install the four retaining nuts and 
washers and torque 12-20 Ft-LB. 


TORSION SPRING 


Removal 
1. Remove the seat assembly from the 
cab. 


2. Before starting disassembly, turn the 
height adjustment lever clockwise 
until the seat is at its highest 
position. 

3. Remove the shock absorber. 

4. Remove the roll pins from the rear 
hinge pins; drive the hinge pins from 
the same end from which the roll 
pins were removed (the opposite end 
of the hinge pin is serrated). The 
upper seat structure is now free and 
can be removed. 

5. Drive out the roll pin in the end of 
the adjuster stud. Unscrew the 
adjuster stud from the adjuster pin 
and remove the entire adjusting 
screw assembly. 

6. Remove the front upper and lower 
hinge pins. The spring support 
bracket can now be swung down out 
of the way, freeing the upper and 
lower arm assemblies. 

7. Remove the lower arm assembly and 
torsion spring. Take the adjuster pin 
off the torsion spring. 

8. Replace the torsion spring. Check 
all flanged bearings and replace 
them if necessary. 

Installation 

1. Replace the adjuster pin in the 
torsion spring. Seat the bushing in 
the spring and install the lower arm 
assembly. Be sure that the bearings 
are in place. (The adjuster pin flange 
on the spring must be to the rear). 

2. Raise the spring support bracket and 
slide the lower arm assembly and 
lower pivot arm (with the bearing in 
place) into it. Be sure that the 
adjuster pin is on top of the lower 
pivot arm. Secure these units by 
installing the support pin and the 
roll pin. 


Place a 2 x 4 inch block of wood 
approximately 5 inches long under 
the support rod of the lower arm 
assembly to hold it in a raised 
position. This raises the adjuster pin 
to permit reassembling the stud. 
Using a screwdriver or flat bar, raise 
the spring so that the stud can be 
screwed back into the adjuster pin 
and secure it with the roll pin. 
Replace the upper arm and bearings 
in the seat adjuster and bracket 
assembly with the upper pin. 
Replace the roll pin. 

Assemble the upper seat structure to 
the lower arm assembly (with 
bearings in place) by replacing the 
lower pin. Insert the roll pin. 
Align the holes in the upper arm, the 
pivot arm and the spring support 
bracket and replace the support pin 
and the roll pin. 

Connect the shock absorber and 
check the operation of the seat 
adjusting mechanisms. 


41-73-01 UNISON NO. 675 ROADRUNNER SEAT 41-73-01 


PART 41-73 Unison No. 675 Roadrunner Seat 


MODEL APPLICATION 


COMPONENT INDEX 
Applies To Models As Indicated 


ADJUSTMENTS 
REMOVAL AND INSTALLATION 


A page number indicates that the item is for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s) listed. 


ADJUSTMENTS 


Refer to Figure 1 for call-outs 
refering to back, seat height and weight 
adjustments. The horizontal, or forward 
and rearward seat track control lever 15 
also shown. 


BACK 
ADJUSTMENT 


A TILT ADJUSTER AND 
VERTICAL CONTROL 


HORIZONTAL 
TRACK CONTROL 
' 


N 


ë 


CLOCKWISE TO STIFFEN RIDE 
COUNTERCLOCKWISE TO 
SOFTEN RIDE 


SEAT RETAINING NUTS 


R 1482-В 


FIG. 1 Installation Unison No. 675 Roadrunner Seat— Typical Unison No. 
675 


41-73-02 UNISON NO. 675 ROADRUNNER SEAT 41-73-02 


REMOVAL AND INSTALLATION 


SEAT AND/OR SEAT TRACK 


Remove the four nuts and washers Position the seat tracks to the seat 
attaching the seat pedestal to the seat assembly and fasten the retaining nuts 
track (Fig. 1). Remove the seat assembly (Fig. 1). Position the seat assembly to 
from the vehicle. Remove the four nuts the pedestal and install the retaining 
attaching the seat track to the pedestal nuts and torque 12-20 ft-Ib. 


and remove the seat tracks. 


41-74-01 CUSH-N-AIRE SEAT 41-74-01 


PART 41-74 Cush-N-Aire Seat 


MODEL APPLICATION 


COMPONENT INDEX 
Applies To Models As Indicated 


DESCRIPTION AND OPERATION 
ADJUSTMENTS 
REMOVAL AND INSTALLATION 


A page number indicates that the item is for the vehicle(s) listed at the head of the column 
N/A indicates that the item is not applicable to the vehicle(s) listed. 


DESCRIPTION AND OPERATION 


This seat provides five adjustments 


to accommodate the size, weight and 
proportions of the driver. The 
adjustments described here are 
illustrated in Figure 1. 


П 


FRONT SEAT BACK 
ANGLE—Four tilting angle 
positions (3 inches of adjustment)— 
Push on the seat back adjusting 
handle, lean back to the desired 
position and release the handle. 

CUSHION REAR TILT—Four 
height positions (2 inches of 


adjustment)— Rotate the cushion 
rear adjusting handle clockwise to 
raise, or counterclockwise to lower 
the rear part of the cushion. 
CUSHION POINT TILT—Three 
height positions (1 inch of 
adjustment for upward tilt, 2 inches 
of adjustment for downward tilt)— 
Lift up on the cushion lift handle 
and pull up and forward to the 
desired position. 

SEAT TRACK—Nine forward and 
backward positions (4 inches of 


adjustment)— Move the seat track 
adjusting lever toward the front of 
the seat, slide the seat forward or 
backward to the desired position, 
and release the lever. 

SEAT HEIGHT—(Six inches of 
adjustment)— To raise the seat 
(inflate), push in the air control 
valve button. To lower the seat 
(deflate), pull out the air control 
valve button. 


ADJUSTMENTS 


Refer to figs. 1 and 2 for seat back 


angle and height and weight 
adjustments. 


41-74-02 


А FOUR BACK ANGLE TILTING POSITIONS- 
PUSH ON HANDLE; LEAN BACK 

B FOUR AFT CUSHION HEIGHT POSITIONS- 
ROTATE HANDLE CLOCKWISE. 

С THREE FRONT CUSHION HEIGHT POSITIONS 
AND CUSHION DEPTH ADJUSTMENTS-LIF T 
ON HANDLE, PULL UP AND FORWARD. 

D NINE FORE AND AFT POSITIONS-PULL 
LEVER TOWARD FRONT AND SLIDE. 

E PUSH AIR BUTTON TO INFLATE-PULL AIR 
BUTTON TO DEFLATE FOR UP AND DOWN 
MOVEMENT. 


R1510-A 


FIG. 1 Cush-N-Aire 
Seat—Adjustments 


CUSH-N-AIRE SEAT 


EAT BACK ADJUSTING HANDLE 


AIR CONTROL VALVE BUTTON 


CUSHION LIFT HANDLE 


FIG. 2 Cush-N-Aire Seat—Exploded 


41-74-02 


CUSHION REAR 
ADJUSTING 
HANDLE 


Ж CONNECTION 


SEAT TRACK ADJUSTING LEVER 


К1487 А 


REMOVAL AND INSTALLATION 


To remove the seat assembly, 
remove the four seat track to seat track 
support retaining nuts. Disconnect the 
air hose and remove the seat from the 


support. If the seat support assembly is 
to be removed, remove the retaining 
nuts and washers from underneath the 
floor pan. 


When installing, tighten the seat 
support assembly-to-floor pan nuts 12- 
20 ft-Ibs and the seat track-to-seat track 
support nuts to 7-12 ft-Ibs. 
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PART 42-01 Window Glass and Mechanisms 
General Service 


GENERAL INFORMATION 


WINDOW MECHANISM 
LUBRICATION 


The door window mechanism 
should be properly lubricated to provide 
ease of operation. The window glass 
mechanism should be lubricated 
whenever the glass channel or window 
regulator is removed or excessive effort 
is required to operate the windows. To 
lubricate a door window mechanism, 
apply an even coating of Polyethylene 
grease (C4AZ-19584-A) to the window 
regulator rollers, shafts and the entire 
length of the roller guides as illustrated 
by the shaded areas in Fig. 1. 


42-02-02 WINDOW CLASS АМО МЕСНАМІ5М 42-02-02 


APPLY АМ EVEN COATING OF POLYETHYLENE GREASE (C4AZ-19584-A) TO ALL WINDOW REGULATOR 
ROLLERS, SHAFTS AND THE ENTIRE LENGTH OF ROLLER GUIDES AS ILLUSTRATED BY THE SHADED AREAS. 


N1607-B 


FIG. 1 Window Mechanism Lubrication 


42-04-01 


FRONT DOOR WINDOW GLASS AND MECHANISMS 


42-04-01 


PART 42-04 Front Door Window Glass and 
Mechanisms 


COMPONENT INDEX 
Applies to Models as Indicated 


ADJUSTMENTS 


REMOVAL AND INSTALLATION 
Glass — Door 
Regulator — Window 


y 


AI Model 


LICATION 


C-Series 
W-Series 


A page number indicates that the item is for the vehicle(s) listed at the head of the column. 


ADJUSTMENTS 


WINDOW MECHANISM 
ADJUSTMENT 


ECONOLINE 


1. Remove the trim panel from the 
door, if so equipped. 

2. Remove the access cover from the 
door. 

3. Loosen the front run retainer and 
division bar lower attaching screw 


FRONT RUN RETAINER 
AND DIVISION BAR 


FIG. 1 


and the rear run retainer lower 
attaching screw (Items C and D, 
Fig. 1). 


4. Lower the window glass until the 


3: 


top edge of the glass 15 
approximately four inches above the 
belt line (Fig. 1). 


Tighten the screws (Items C and D) 
and check the operation of the 
window mechanism. 


REAR RUN 
RETAINER 


N1630-A 


Front Door Window Glass Adjustment—Econoline 


6. Install the access cover and, if so 
equipped, the trim panel on the 
door. 

BRONCO 


l. 


Lower the window glass until the 
top edge of the glass is flush with the 
bottom of the window opening 
Then, position the lower stop 
bracket bumper against the glass 
channel (Fig. 2) and tighten the 
attaching screw. 

Loosen the rear run and bracket 
lower attaching screw. 

Raise the window until the top edge 
of the glass is approximately four 
inches above the bottom of the 
window opening. Allow the rear run 
and bracket to move as necessary for 
proper alignment with the window 
glass. Then, tighten the rear run and 
bracket lower attaching screw. 
Lower the glass and loosen the 
division bar lower run and bracket 
attaching screw (Fig. 2). Position the 
division bar lower run against the 
glass and tighten the attaching 
screw. 


DOOR WINDOW ADJUSTMENT 


F-SERIES 


The door trim panel and watershield 


must be removed to adjust the window 
mechanism. 


1: 


3: 


Loosen the nut and washer at the 
lower end of the vent window 
division bar (Fig. 3) so that the lower 
end of the division bar is free to 
move inboard or outboard. 

Loosen the rear run two lower 
attaching screws (Fig. 1). 

Lower the glass 1/3 of the way 


42-04-02 


FRONT DOOR WINDOW GLASS AND MECHANISMS 


42-04-02 
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FIG. 2 Door Window Mechanism—Bronco 


down. Adjust the stud at the lower 
end of the division bar in or out until 
the washer on the stud just comes 
against the door inner panel. Then, 
tighten the nut and washer assembly 
(Fig. 3). 

Tighten the rear run lower two 
attaching screws. 


Lower the glass and check the height 
of the top edge of the glass. It should 
be about flush with the belt line. If 
adjustment is necessary, loosen the 
regulator attaching screws and 
rotate the regulator down and 
forward to lower the glass, or up and 
rearward to raise the glass. Then, 


tighten the regulator attaching 
screws when the correct height is 
obtained. 


REMOVAL AND INSTALLATION 


ECONOLINE 


Removal 


FRONT DOOR GLASS 


1. 


2: 


Remove the access cover from the 
door inner panel. 

Remove three screws attaching the 
vent window assembly to the upper 
leading edge of the door (Fig. 4). 
Remove one screw attaching the 
vent window assembly to the door at 
the belt line (Fig. 4). 

Remove one screw attaching the 
front run retainer and division bar 
bracket to the door. 


oF 


6. 


Slide the front run from the front 
run retainer and division bar. 
Disconnect the regulator arm roller 
from the regulator arm by removing 
the roller retaining clip (Fig. 4) and 
pulling the arm from the roller. 
Unsnap and remove the belt line 
weatherstrips from the door. 

Pull the rear run down and out of 
the run slot in the door along the top 
of the glass opening. 

Tilt the vent window and division 
bar assembly rearward and separate 
the vent window from the front run 
retainer and division bar. Then, 
remove the vent window and the 


front run retainer and division bar 
from the door. 


10. Remove the glass and channel 


assembly from the door. 


11. Remove the glass channel from the 


glass with the tool shown in Fig. 5. 


Installation 


Install the glass channel on the glass 
with the tool shown in Fig. 5. 


2. Lubricate the window mechanism as 


shown in Part 42-02. 
Place the glass and channel 
assembly in the door. 


4. Position the vent window and the 


front run retainer and division bar in 


42-04-03 


FRONT DOOR WINDOW GLASS AND MECHANISMS 


42-04-03 


the door. Then, insert the front run 
retainer and division bar in the rear 
edge of the vent window. 

5. Position the glass and channel 
assembly in the front run retainer 
and division bar and the rear run. 
Then, place the vent window 
assembly into position in the door, 
and install the three screws 
attaching the vent frame to the 
upper leading edge of the door. 

6. Install the belt line weatherstrips. 

7. Insert the rear run into the slot along 
the top edge of the window opening. 

8. Insert the retaining clip on the 
regulator arm roller and insert the 
roller in the glass channel. 

9. Insert the window regulator arm pin 
in the roller and press firmly to lock 
the roller on the regulator arm. 

10. Insert the front run in the front run 
retainer and division bar. 

11. Install the screw attaching the front 
run retainer and division bar bracket 
to the door. 

12. Install the vent window attaching 
screw at the belt line. 

13. Adjust the window glass run as 
outlined in Adjustments. 

14. Install the access cover on the door. 


BRONCO 


Removal 

1. Remove the trim or access panel 
from the door. 

2. Remove the glass lower stop from 
the door (Fig. 2). 

3. Lower the glass and remove the belt 
inner weatherstrip. 

4. Remove the vent window attaching 
screws (Fig. 2). 

5. Pull the door glass top run down and 
away from the vent window 
assembly. 

6. Remove the vent window assembly 
from the door (Fig. 2). 

7. Disconnect the regulator arm from 
the roller and remove the roller from 
the glass channel. 

8. Lift the glass and channel assembly 
from the door. 

Installation 

1. Lubricate the glass and channel 
assembly (Part 42-02). 

2. Position the glass and channel 
assembly into the door and insert the 
roller into the glass channel. 

3. Position the regulator arm to the 
roller and press the arm into the 
roller. 

4. Position the vent window assembly 
in the door and install the attaching 
screws. 

5. Insert the door glass top run into the 
top of the door. 

6. Install the belt inner weatherstrip. 

7. Install and adjust the glass lower 
Stop. 


VENT WINDOW 


DIVISION т 


DOOR INNER VENT 
PANEL WIN DOW 
TUC DIVISION 

I P 


REAR RUN 
LOWER ATTACHING 
CREW 


N2471-A 


FIG. 3 Window Mechanism Adjustment—F-Series Truck 


8. Install the trim panel on the door. 


F-100 THROUGH F-750 


Removal 

1. Remove the door trim panel. 

2. Remove the nut from the front run 
retainer stud (Fig. 6). 

3. Remove three vent window 
assembly attaching screws from the 
front edge of the door (Fig. 6). 

4. Lower the door glass and pull the 
glass run out of the upper run 
retainer near the vent window 
division bar only enough to allow 
removal of the vent window 
assembly. 

5. Tilt the vent window and division 
bar assembly toward the rear of the 
door and remove the vent window 
from the door. 

6. Rotate the front edge of the glass 
downward and lift the glass from the 
door. 

7. Remove the glass from the glass 
channel with the tool show in Fig. 5. 

Installation 

1. Install the glass in the glass channel 
with the tool shown in Fig. 5. 

2. Position the glass and channel 
assembly into the door, inserting the 
regulator arm roller into the slot of 
the glass channel (View B, Fig. 6). 


3. Position the vent window and 
division bar into the door and insert 
the front edge of the glass into the 
division bar (front) run. 

4. Install the three vent window 
attaching screws at the forward edge 
of the door (Fig. 6). 

5. Insert the glass run into the upper 
run retainer near the division bar. 

6. Install the nut on the front run 
retainer stud and adjust as outlined 
in the Adjustment Section. 

7. Check the operation of the window 
and install the door trim panel. 


L-SERIES 


Removal 

1. Remove the access panel from the 
door. 

2. Remove the vent window division 
bar retaining screw at the belt line. 
Also, remove the four screws 
retaining the vent window assembly 
to the door frame. Remove the bolt 
retaining the run to the run retainer 
bracket. 


3. Remove the vent window assembly 


from the door. 


4. Lower the glass to the full down 


position and disconnect the 
regulator arms from the channel 
brackets (Fig. 7) 


42-04-04 


VENT WINDOW-21402.3 


FRONT RUN RETAINER 


FIG. 4 Front Door 


л 


< 


ROLLER RETAINING CLIP 


AND DIVISION BAR 


FRONT RUN 


29 


REGULATOR ARM R 


Move the regulator arms 3/4 of the 
way to the up position. Rotate the 
window glass 90 degrees and remove 
it through the access opening. 


Installation 


1. 


2: 


S; 


Insert the door glass into the access 
opening. 

Lower the regulator arms and 
connect the regulator arms to the 
channel brackets on the glass. 
Install the vent window assembly in 
the door and install the retaining 
Screws. 

Loosely install the run retainer in 
the retainer bracket and cycle the 
window up and down to be sure it is 
free from bind. Tighten the run 
retaining bolt. 

Install the access panel in the door. 


C-SERIES 


|: 


2. 


Remove the door access hole cover 
plate. 

Loosen the glass rear run upper and 
lower retaining screws. 

Remove the division bar upper and 
center retaining screws and lower 
retaining bolts (Fig. 8). 

Lower the door glass and disconnect 
the regulator arm from the glass 
channel roller by pulling the 
retaining clip (Fig. 9). 

Tilt the top of the division bar 
toward the rear of the door, and 


WINDOW REGULATOR-23200 


GLASS 


FRONT RUN RETAINER AND @&® 


DIVISION BAR-223A24.5 


CHANNEL 


11. 


12. 


ЕКОМТ DOOR УУІМООУУ GLASS AND МЕСНАМІ5М5 


Window Mechanism—Econoline 


remove the glass through the access 
hole. 

Remove the channel from the glass 
with a glass channel replacer tool 
(Fig. 5). 

Install the glass channel on the glass, 
using new glass tape. Trim the 
excess tape. 

If necessary, assemble and install the 
roller assembly in the glass channel 
(Fig. 9). 

Position the glass in the door, and 
snap the regulator arm pin into the 
roller assembly. 


. Loosely install the division bar 


upper and center retaining screws, 
and lower retaining bolts. Adjust the 
division bar for proper window 
operation and tighten the screws and 
bolts. 

Adjust the rear run and tighten the 
Screws. 

Run a bead of sealer around the 
access hole cover plate, and install 
the cover plate. 


W-SERIES 


Removal 


12 


2. 


Remove (һе check strap and the 
lower inner panel from the door. 

Remove the door inside handle by 
pressing the escutcheon against the 
door and removing the retaining pin 
from the handle and shaft (Fig. 10). 


42-04-04 


BELT WEATHERSTRIP-21452 


— REAR RUN RETAINER-21532 


N1624-A 


3. Remove the upper inner panel 
attaching screws. Then, pull the 
inner panel away from the door 
frame and remove the four door 
latch remote control attaching 
screws and nuts. 


4. Lower the window and remove the 


clips retaining the roller assemblies 
(Fig. 11) to the window regulator 
arms and pull the arms from the 
glass channel and rollers. Then, 
remove the upper inner panel and 
window regulator from the door. 

5. Remove the screws attaching the 
door latch to the door panel and 
remove the latch and remote control 
from the door. 


GLASS AND CHANNEL REMOVAL TOOL (NO. 2900) 
AVAILABLE FROM SOMMER AND MALA GLASS 
MACHINE COMPANY, 5501 W. OGDEN AVENUE, 
CHICAGO 50 ILLINOIS 


R1007- B 


FIG. 5 Glass Channel Replacement 
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FIG. 6 Door Window Mechanism—F-Series 


ihe 


Remove two screws and nuts 
attaching the front run and division 
bar to the lower bracket (Fig. 11). 
Remove the glass and channel from 
the door. 

Remove the glass from the glass 
channel with the tool shown in Fig. 
5 


Installation 


18 


9 


99 


Install the glass in (һе glass channel 
with the tool shown in Fig. 4. 
Install the glass and channel in the 
glass runs. 

Install the two front run and 
division bar attaching screws and 
nuts and adjust the front run snug 
against the glass. 

Position the door latch and remote 
control to the door and install the 
latch attaching screws and nuts. 
Position the upper inner panel to the 
door and the window regulator arms 
to the rollers in the glass channel. 
Then, install the retainers to retain 
the rollers on the window regulator 
arms. 

Position the door latch remote 
control to the upper inner panel and 
install the attaching screws and nuts. 
Position the upper inner panel to the 
door and install the attaching 
screws. 

Install the door inside handle. 
Position the lower inner panel and 
check strap to the door and install 
the attaching screws. 


10. Check the operation of the door 
latch and window regulator. 


FRONT DOOR WINDOW 
REGULATOR 


ECONOLINE 


Removal 

1. Open the door and lower the 
window glass. 

2. Remove one screw attaching the 
handle to the window regulator 
shaft and remove the handle. 

3. Remove the access cover from the 
door inner panel. 

4. Disconnect the regulator arm roller 
from the regulator arm by removing 
the roller retaining clip (Fig. 4). 

5. Remove four screws attaching the 
window regulator to the door inner 
panel and remove the window 
regulator from the door. 

Installation 

l. Lubricate the window mechanism as 
shown in Part 42-02. 

2. Position the regulator to the door 
inner panel and install the four 
attaching screws. 

3. Insert the retaining clip on the roller 

and insert the roller in the glass 

channel. 

Insert the window regulator arm pin 

in the roller and press firmly to lock 

the roller to the regulator arm. 

5. Check the operation of the window 


+ 


Р1172-В 


mechanism and install the access 
cover on the door inner panel. 


BRONCO 


Removal 

1. Remove the door inside handle, 
access cover plate or trim panel, and 
water shield. 

2. Lower the door glass and remove the 
hairpin clip that secures the channel 
roller to the regulator arm (Fig. 2). 

3. Slide the door glass to the top of the 
door and securely tape it in this 
position. 

4. Crank the regulator assembly 
handle to raise the regulator arm to 
its highest position. 

5. Remove the regulator assembly 
handle. 

6. Remove the four screws that secure 
the regulator assembly to the door 
inner panel. Remove the regulator 
through the access hole opening. 


Installation 

l. Lubricate the new regulator 
assembly if necessary. Position the 
regulator assembly in the door, and 
secure it with four screws. 

2. Install the regulator handle, and 
crank the handle until the regulator 
arm is in its lowest position. 

J. Untape and lower the door glass and 
position the channel roller on the 
regulator arm and secure it with a 
hairpin clip. 


42-04-06 


4. Check the window operation. If the 
window glass does not raise or lower 
far enough, loosen the regulator 
assembly retaining screws and shift 
the regulator up or down as may be 
necessary. 

5. Install the water shield, access cover 
plate or trim panel, and door handle. 


F-SERIES 


Removal 

1. Remove the door trim panel. 

2. Remove the three regulator 
assembly-to-door inner panel 
retaining screws (Fig. 6). 
Temporarily support the glass 
assembly in a half down position. 

3. Remove the regulator assembly 
from the door by allowing the 
regulator arm roller to slide out of 
the channel on the glass lower 
frame. 

Installation 

1. Position the regulator assembly to 
the glass channel and to the door 
inner panel. Install the three 
regulator assembly retaining screws 
but do not tighten them. 

2. Remove the temporary glass 
support and roll the window all the 
way down. The top edge of the glass 
should be about flush with the belt 
line. If adjustment is necessary, 
rotate the regulator down and 


Жас 
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FRONT DOOR WINDOW GLASS AND MECHANISMS 


forward to lower the glass, or up and 
rearward to raise the glass. Tighten 
the regulator attaching screws when 
the glass is about flush with the belt 


line. 
3. Install the door trim panel. 
L-SERIES 
Removal 
1. Remove the access panel from the 
door. 


2. Remove the channel bracket 
retaining screws and remove the 
bracket (Fig. 7). Lower the glass to 
the bottom of the door. 

3. Remove the regulator handle by 
removing the retaining screw. 

4. Remove the two screws retaining the 
equalizer bracket to the door inner 
panel and remove the bracket. 

5. Remove the regulator retaining 
screws and remove the regulator 
from the door. 

Installation 

1. Position the regulator to the door 
panel and install the retaining 
screws. 

2. Install the channel bracket to the 
glass and channel assembly. 

3. Install the equalizer bracket and 

connect the regulator arms rollers to 

the channel brackets. 

Install the regulator handle. 

Install the access panel. 


porre 


FIG. 7 Door Window Mechanism—All L-Series 


42-04-06 
C-SERIES 
Removal 
1. Remove the door access hole cover 
plate. 


2. Lower the door glass, and 
disconnect the regulator arm from 
the glass channel roller by pulling 
the retaining clip (Fig. 8). 

3. Raise the door glass and tape it in 
position. 

4. Remove the window regulator 
handle. 

5. Remove the regulator retaining 
screws, and remove the regulator 
through the access hole. 


Installation 

l. Lubricate the new regulator 

assembly, position the regulator in 

the door, and install the retaining 

Screws. 

Install the regulator handle, and 

crank the regulator arm to the 

lowered position. 

3. Lower the door glass, assemble the 
roller assembly in the glass channel 
if it has been removed, and snap the 
regulator arm pin into the roller. 

4. Check the door glass operation. If it 
does not close completely, or does 
not lower to the belt line, loosen the 
regulator retaining screws and shift 
the regulator up or down as may be 
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EQUALIZER BRACKET 


N 1895-A 
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necessary. Then, tighten the 
regulator retaining screws. 

5. Run a bead of sealer around the 
access hole cover plate, and install 
the cover plate. 


W-SERIES 


Removal 

l. Remove the check strap and the 
lower inner panel from the door. 

2. Remove the door inner handle by 
pressing the escutcheon against the 
door and removing the retaining pin 
from the handle and shaft. 

3. Remove the upper inner panel 
attaching screws. Then, pull the 
inner panel away from the door 
frame and remove the four screws, 
nuts, and washers attaching the door 
latch remote control to the inner 
panel (Fig. 10). 

4. Lower the window and remove two 
clips retaining the roller assemblies 
to the window regulator arms, and 
pull the arms from the glass channel 
and rollers. Then, remove the upper 
inner panel and window regulator 
from the door. 

5. With the upper inner panel on a 
bench, remove the window regulator 
handle as outlined in Step 2. 

6. Remove four regulator attaching 
screws and remove the regulator 
from the upper inner panel. 

Installation 

1. Position the window regulator to the 
door upper inner panel and install 
the four attaching screws. 

2. Position the upper inner panel to the 
door and remote control and install 
the four remote control attaching 
screws, washers, and nuts. 

3. Position the regulator to the glass 
channel and rollers and install the 
roller retaining clips. 

4. Install the upper inner panel 
attaching screws. 

5. Install the window regulator and 
door inner handles. 

6. Position the lower inner panel and 

check strap to the door and install 

the attaching screws. 

Check the operation of the window 

regulator and close the door. 
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DOOR GLASS BELT 
WEATHERSTRIP 


ECONOLINE 


Removal 

1. Remove the access cover from the 
door inner panel. 

2. Disconnect the regulator arm roller 
from the regulator arm by removing 
the roller retainer clip (Fig. 4) and 
pulling the arm from the roller. 
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FIG. 8 Door Latch and Window Mechanism—C-Series 


Allow the glass to rest at the bottom 
of the runs. 

3. Unsnap and remove the belt line 
weatherstrip(s) from the door. 

Installation 

l. Position the weatherstrip to the door 
and snap into place. 

2. Insert the retaining clip on the 
regulator arm roller and insert the 
roller in the glass channel. 

3. Insert the window regulator arm pin 
in the roller and press firmly to lock 
the roller on the regulator arm. 

4. Install the access cover on the door 
inner panel. 


GLASS REAR RUN 


BRONCO 


1. Remove the trim or access panel 
from the door. 
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FIG. 9 Channel Roller 
Assembly—C-Series 
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FIG. 10 Door апа Window Handle Installation—W-Series 
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Raise the glass to the full up 
position. 

Remove two screws attaching the 
run to the rear edge of the door (Fig. 
2), and remove the run from the 
door. 

Position the rear run into the door, 
and install the two attaching screws. 
Adjust the rear run and install the 
door trim panel. 
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FIG. 11 Door Window Mechanism—W -Series 
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PART 42-15 Vent Window Mechanism 
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REMOVAL AND INSTALLATION 


VENT WINDOW GLASS 


ALL EXCEPT C-SERIES 


Removal 

1. Open the vent window. 

2. Push the glass from the glass frame 
with the tool shown in Fig. 1. 

3. Clean the glass frame of tape and 
Sealer. 


Installation 

1. Apply sealer to the glass frame. 

2. Install the glass and new tape in the 
glass frame with the tool shown in 
Eig 

3. Trim the excess edges of the tape 
around the glass frame and clean the 
glass and surrounding area. 


VENT WINDOW GLASS FRAME 


W-SERIES 


Refer to Figs. 9 and 10, Part 42-04. 

Removal 

1. Remove the check strap and the 
lower inner panel from the door. 

2. Remove the door inside handle by 
pressing the escutcheon against the 
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FIG. 1 Vent Glass Replacement 


door and removing the retaining pin 
from the handle and shaft. 

3. Remove the upper inner panel 
attaching screws. Then, pull the 
inner panel away from the door 
frame and remove the four remote 
control attaching screws and nuts. 

4. Lower the glass and remove the clips 
retaining the roller assemblies to the 
window regulator arms. Pull the 
arms from the glass channel and 
rollers. Then, remove the upper 
inner panel and window regulator 
from the door. 

5. Remove the vent window 
adjustment nut and spring from the 
vent window lower pivot. Then, 
press the vent window glass and 
frame downward to release the 
upper pivot and remove the vent 
window and frame from the door. 

Installation 

1. Position the vent window glass and 
frame in the opening and engage the 
upper pivot. Install the spring and 
adjustment nut on the lower pivot 
and tighten for the desired tension. 

2. Position the upper inner panel to the 
door and the window regulator arms 
to the rollers in the glass channel. 
Then, install the retainers to retain 
the rollers on the window regulator 
arms. 

3. Position the remote control to the 
upper inner panel and install the 
attaching screws and nuts. 

4. Position the upper inner panel to the 
door and install the attaching 
Screws. 

5. [nstall the door inside handle. 

6. Position the lower inner panel and 
check strap to the door and install 
the attaching screws. 

7. Check the operation of the door 
latch, window regulator and the 
vent window. 


VENT WINDOW ASSEMBLY 


BRONCO 


Removal 

1. Remove the trim panel or door 
access panel from the door. 

2. Remove the glass lower stop from 
the door. 

3. Lower the glass and remove the belt 
inner and outer weatherstrips. 

4. Pull the glass top run down and 
away from the vent window 
assembly. 

5. Remove four screws attaching the 
vent window assembly to the door 
frame (Fig. 2, Part 42-04). 

6. Remove one screw attaching the 
vent window assembly to the door at 
the belt line near the division bar. 

7. Tilt the vent window assembly 
rearward and remove the assembly 
from the door. 

Installation 

1. Position the vent window assembly 
in the door. Be sure the division bar 
is properly seated in the top end of 
the front run (Fig. 2, Part 42-04). 

2. Install the five screws attaching the 
vent window assembly to the door. 

3. Insert the glass top run into the 
recess along the top of the door. 

4. Install the belt inside and outside 
weatherstrips. 

5. Install the glass lower stop. Then, 
install the access or trim panel on 
the door. 


ECONOLINE 


Refer to Fig. 3, Part 42-04. 

Removal 

1. Remove the access cover from the 
door inner panel. 

2. Remove three screws attaching the 
vent window assembly to the upper 
leading edge of the door. 


42-15-02 
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10. 


12. 


Remove one screw attaching the 
vent window assembly to the door at 
the belt line. 

Remove one screw attaching the 
front run retainer and division bar 
bracket to the door. 

Slide the front run out of the front 
run retainer and division bar. 
Disconnect the regulator arm roller 
from the regulator arm by removing 
the roller retaining clip and pulling 
the arm from the roller. 

Unsnap and remove the belt line 
weatherstrips from the door. 

Pull the rear run down and out of 
the run slot along the top of the glass 
opening. 

Tilt the vent window and division 
bar assembly rearward and separate 
the vent window from the front run 
retainer and division bar. Then, 
remove the vent window and the 
front run retainer and division bar 
from the door. 

Remove two screws attaching the 
vent window upper pivot to the vent 
window frame. 


. Remove the nut, spring, spacer and 


bushing from the vent window lower 
pivot. Then, separate the vent 
window glass and frame from the 
vent window frame. 

To remove the weatherstrip, remove 
two screws from the top of the vent 
window frame. Then, straighten the 
weatherstrip retaining tabs and 
remove the weatherstrip. 


Installation 


1. 


= 


Position the weatherstrip to the vent 
frame and bend the retaining tabs 
down to retain the weatherstrip. 
Install the two screws at the top of 
the vent frame. 

Position the glass frame to the vent 
frame and install spacer, bushing, 
spring and nut on the vent window 
lower pivot. Adjust the spring 
tension to hold the vent window in 
any position at highway speeds. 
Position the vent window upper 
pivot to the glass frame pivot and 
vent frame and install the two 
attaching screws. 

Position the vent window and the 
front run retainer and division bar in 
the door, Then, insert the front run 
retainer and division bar in the rear 
edge of the vent window. 

Position the glass and channel 
assembly in the front run retainer 
and division bar. Then, place the 
vent window assembly into position 
in the door, and install three screws 
attaching the vent frame to the 
upper leading edge of the door. 
Install the belt line weatherstrips. 
Insert the rear run into the slot along 
the top edge of the window opening. 


VENT WINDOW MECHANISM 


10. 


11. 


12; 


I5; 
14. 


Insert the retaining clip on the 
regulator arm roller and insert the 
roller in the glass channel. 

Insert the window regulator arm pin 
in the roller and press firmly to lock 
the roller on the regulator arm. 
Insert the front run in the front run 
retainer and division bar. 

Install the screw attaching the front 
run retainer and division bar bracket 
to the door. 

Install the vent window attaching 
screw at the belt line. 

Adjust the window glass runs. 
Install the access cover on the door 
inner panel. 


F-SERIES 


Refer to Fig. 6, Part 42-04. 


Removal 


I: 


10. 


Remove the door trim panel 
retaining screws and remove the 
door trim panel. 

Remove the adjusting nut and 
washer that retains the division bar 
to the door inner panel. 

Remove the three screws that attach 
the vent assembly to the leading 
edge of the door. 

Lower the door glass. 

Pull the top weatherstrip part way 
out of the door window frame in the 
division bar area. 

Tilt and remove the vent window 
and division bar assembly from the 
door. 

Separate the run and retainer from 
the vent window division bar. 
Remove two vent upper pivot-to- 
vent frame screws. 

Remove the retaining nut and 
tension spring from the vent window 
lower pivot. 

Separate the vent glass retainer and 
the pivot stops from the vent frame 
and weatherstrip assembly. 


Installation 


Li 


Position the vent glass retainer 
assembly with the pivot stops into 
the vent window frame and 
weatherstrip assembly. 

Install the two upper pivot-to-frame 
retaining screws. 

Install the pivot tension spring and 
retaining nut. Adjust spring tension 
so that the vent will stay open at 
highway speeds. 

Position the run and retainer 
assembly in the vent window 
assembly. 

Position the vent window and 
division bar assembly into the door 
and to the glass edge. 

Install the three vent window frame- 
to-leading edge of door window 
frame retaining screws. 

Position the weatherstrip back into 
the door window frame (division bar 


9. 


42-15-02 


area). 

Install the division bar lower run-to- 
door inner panel adjusting screw 
washer and nut (adjust the run for 
proper door window operation). 
Install the door trim panel. 


L-SERIES 


Removal 


l. 


10. 


LI. 


Remove the access panel from the 
door. 

Remove the bolt retaining the 
bottom of the run retainer to the 
retainer bracket. (Fig. 2). 

Remove the division bar retaining 
screw from the door inner panel at 
the belt line. 

Remove the four screws retaining 
the vent window assembly to the 
door frame. 

Remove the channel bracket 
retaining screws and remove the 
bracket. Remove the vent window 
assembly from the door (Fig. 2). 
Place the vent assembly on a bench 
and pry the run retainer from the 
division bar. 

Remove the top pivot screw from 
the frame assembly. 

Remove the nut from the lower 
pivot. Also remove the nut, spring 
and nylon bushing. 

Remove the glass assembly, washer 
and nylon bushing from the frame. 
Remove the weatherstrip from the 
frame retainer assembly. 

Drill out the four rivets retaining the 
division bar to the retainer and 
remove the division bar. 


Installation 


18 


9; 


Position the division bar to the 
retainer and install the four rivets. 
Install the weatherstrip to the frame 
retainer. 

Install the glass assembly, washer, 
nylon bushings and springs. Adjust 
the spring tension and install the 
lower pivot nut. 

Install the top pivot screw. 

Snap the run retainer into place on 
the frame assembly. 

Position the vent window assembly 
in the doo; and install the four 
retaining screws in the door frame. 
Also install the division bar 
retaining screw at the belt line. 
Position the door glass and install 
the channel bracket. 

Install the front run retainer in the 
retainer brackets. 

Install the access panel. 


C-SERIES 


Refer to Fig. 7, Part 42-04. 
Remove the door access hole cover 
plate. Remove the lower front 
garnish moulding from just below 
the vent window. 
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W- 


Remove the screws retaining the top 
of the division bar to the door 
window frame. Remove the screw 
retaining the center of the division 
bar, run assembly, and vent window 
frame retainer assembly to the inner 
panel. (View AA, Fig. 7, Part 42- 
04). 

Remove the bolts retaining the 
division bar lower end to the 
mounting bracket on the door. 
Lower the door window glass. 
Remove the screws retaining the 
vent window and frame retainer to 
the front of the door frame. Pull the 
rear upper run out of the door frame 
at the division bar. 

Remove the pivot screws retaining 
the vent frame and clamp to the vent 
window frame retainer assembly, 
and remove the vent window and 
frame assembly. 

Remove the vent window 
weatherstrip from the frame and the 
door. 

Install the weatherstrip on the vent 
window frame and door. Position 
the vent window frame assembly to 
the frame retainer assembly and 
install the pivot retaining clamp and 
screws. 

Position the vent window and frame 
retainer assembly to the door frame 
and install the screws. Snap the 
upper rear run in place. 


. Install the bolts retaining the 


division bar lower end to the 
mounting bracket on the door. 


. Install the screw retaining the center 


of the division bar, run assembly and 
vent window frame retainer 
assembly to the inner panel. Install 
the screw retaining the top of the 
division bar to the door window 
frame. 


. Adjust the division bar for proper 


glass operation and tighten the 
division bar retaining screws and 
bolts. 


. Install the door access hole cover 


plate and lower front garnish 
moulding. 


SERIES 
Refer to Figs. 9 and 10, Part 42-04. 


Removal 


l. 


Remove the check strap and the 
lower inner panel from the door. 
Remove the door inside handle by 
pressing the escutcheon against the 
door and removing the retaining pin 
from the handle and shaft. 
Remove the upper inner panel 
attaching screws. Then, pull the 
inner panel away from the door 
frame and remove the four remote 
control attaching screws and nuts. 


VENT WINDOW MECHANISM 


TO FRONT OF BODY 


FIG. 2 Vent Window Assembly—L-Series 


4. Lower the window and remove the 


clips retaining the roller assemblies 
to the window regulator arms and 
pull the arms from the glass channel 
and rollers. Then, remove the upper 
inner panel and window regulator 
from the door. 

Remove the screws attaching the 
remote controls and the door latch 
to the door panel and remove the 
latch and remote controls from the 
door. 

Remove two screws and nuts 
attaching the lower end of the 
division bar glass front run to the 
door. 

Remove the glass and channel from 
the door. 

Remove two screws attaching the 
top of the division bar and glass run 
to the door. 

Pull the vent window weatherstrip 
from the retainer and remove three 
screws attaching the retainer to the 
door. Then, remove the division bar, 
vent window and weatherstrip from 
the door. 


Installation 


Position the division bar, vent 
window and weatherstrip to the 
door and install the three 
weatherstrip retainer attaching 
Screws. 
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Position the door glass in the runs 
and install the two division bar and 
front run lower attaching screws and 
nuts. 

Install the two division bar and glass 
run upper attaching screws. 

Adjust the lower end of the division 
bar and glass run for a snug fit 
against the door glass. Then, tighten 
the two attaching screws and nuts. 
Position the door latch and remote 
controls to the door and install the 
attaching screws and nuts. 

Position the upper inner panel to the 
door and the window regulator arms 
to the rollers in the glass channel. 
Then, install the retainers to retain 
the rollers on the window regulator 
arms. 

Position the remote control to the 
upper inner panel and install the 
attaching screws and nuts. 

Position the upper inner panel to the 
door and install the attaching 
screws. 

Install the door inside handle. 


. Position the lower inner panel and 


check strap to the door and install 
the attaching screws. 

Check the operation of the door 
latch, window regulator and vent 
window. 


42-25-01 РІУОТ ТҮРЕ REAR DOOR AND SIDE WINDOW 


PART 42-25 Pivot Type Rear Door and 
Side Window 


42-25-01 


REMOVAL AND INSTALLATION 


MOVABLE GLASS—SLIDING 
DOOR 


ECONOLINE AND CLUB WAGON 


1. Remove one screw attaching each 
window prop to the door. 

2. Remove three screws attaching the 
glass frame to the glass opening, and 
remove the glass and frame, 
weatherstrip and latch from the 
door (Fig. 1). 

3. Remove the latch handle from the 
glass and install on new glass, if the 
frame is to be replaced (Fig. 1). 

4. Position the glass and frame to the 

glass opening and install the three 

attaching screws. 

Position the window props to the 

door and install the attaching 

screws. 


л 


MOVABLE GLASS—EXCEPT 
SLIDING DOOR 


ECONOLINE AND CLUB WAGON 


1. Remove three screws attaching the 
window latch plate to the inner 
panel. 

Remove three screws attaching the 

window glass frame to the body 

opening, and remove the glass and 
frame, weatherstrip, and latch from 

the vehicle (Fig. 2). 

3. Remove the latch from the window 
frame and install on the new frame, 
if the frame is to be replaced. 

4. Position the glass and frame 
assembly to the body opening and 
install the three attaching screws. 

5. Position the latch plate to the inner 
panel and install the three attaching 
Screws. 
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FIG. 1 Movable Glass Installation—Sliding Cargo Door Econoline and Club 
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FIG. 2 Body Side and Rear Moveable Window Installation—Econoline 
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STATIONARY GLASS—WEATHERSTRIP ТҮРЕ SEAL 
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Stationary Window Glass 


PART 43-О1 Stationary Glass — 
Weatherstrip Type Seal 


COMPONENT INDEX 
Applies to Models as Indicated 


REMOVAL AND INSTALLATION 
Back Window Glass 


All Models 


Econoline 


Moveable Back Window Glass 


Side and Back Window Glass 
Windshield 


Quarter Window Glass 


REMOVAL AND INSTALLATION 


WINDSHIELD 


F-AND L-SERIES 


Removal 


l. 


Remove the windshield wiper arms 
and blades. 


2. Remove the inside rear view mirror 
and bracket. 

3. Loosen the weatherstrip around the 
windshield opening. 

4. Push the windshield glass, and 
mouldings (if so equipped) out of the 
windshield opening. 

5. Remove the mouldings (if so 
equipped) from the weatherstrip 
(Fig. 1). 

6. Remove the weatherstrip from the 
glass. | 

7. Clean the glass and/or weatherstrip 
of all old sealer if either is to be re- 
used. 

Installation 


Йй 


Clean the windshield opening flange 
to remove all old sealer or other 
foreign material. 


N 


Apply sealer (19563) to the 
windshield opening flange. 

Position the weatherstrip on the 
windshield. 

Insert a draw cord in the pinch weld 
opening of the weatherstrip all 
around the weatherstrip. Overlap 
the cord about 18 inches at the lower 
center of the glass. Tape the ends of 
the cord to the glass as shown in Fig. 
2. 

Coat the weatherstrip mounting 
surfaces with rubber lubricant 
(19583). Position the mouldings on 
the weatherstrip (Fig. 1). 
Position the windshield and 
weatherstrip to the windshield 
opening. 

With an assistant applying hand 
pressure to the outside of the 
windshield, pull the draw cord to 
pull the lip of the weatherstrip over 
the windshield opening flange. Draw 
the weatherstrip lip over the lower 
flange, each side of the flange, and 
then over the upper flange. 


01-03|01-02|01-01 


А page number indicates that the item is for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s) listed. 


01-02 


8. Install the rear view mirror and 
bracket. 

9. Clean the glass and surrounding 
area. 

10. Install the windshield wiper arms 
and blades. 


C-SERIES 


Removal 
This series truck has a two-piece 

windshield. Therefore, the following 

procedures apply to only one-half of the 
windshield. The procedures apply to 

custom cab models. When working on a 

standard cab, skip the steps regarding 

outside mouldings. 

1. Remove the windshield wiper агт 
assembly. 

2. Snap the upper and lower joint 
covers off the mouldings at the 
center. 

3. Remove the windshield garnish 
lower moulding. 

4. Start at the upper center corner, pull 
down the weatherstrip, and push the 
windshield and weatherstrip out of 


43-01-02 


the opening. 

3. Remove the weatherstrip from the 
glass, and remove the outside 
mouldings from the weatherstrip. 

6. Clean the windshield opening 
mounting flange, and repair any 
wavy areas as necessary. 

7. Clean the weatherstrip with cleaning 
solvent to remove all old sealer and 
cement. Install the outside 
mouldings in the weatherstrip. 

8. Apply caulk and sealer (19563) to 
the weatherstrip and the opening 
flange. 

9. Install the weatherstrip on the glass, 
and install a draw cord in the 
weatherstrip flange slot all around 
the weatherstrip and let it overlap at 
the bottom center. Coat the 
weatherstrip mounting surfaces with 
rubber lubricant 

10. Position the windshield and 
weatherstrip assembly in the 
opening. With a helper applying 
hand pressure from outside, start at 
the inside bottom center and pull the 
weatherstrip lip over the flange with 
the draw cord (Fig. 2). 

11. Install the windshield lower garnish 
moulding, the windshield wiper arm 
assembly, and the upper and lower 
center joint covers. 

12. Water test the installation for leaks, 
and seal with additional caulk and 
sealer if necessary 


W-SERIES 


Removal 

1. Remove the windshield wiper arm 
and blade assemblies. 

2. Unlock the weatherstrip around the 
entire perimeter of the windshield 
(Fig. 3) 

3. Working from inside the vehicle, 
push the windshield from the 
weatherstrip and remove the 
windshield from the vehicle. 

4. Remove the weatherstrip from the 
glass opening and division bar. 

Installation 

1. Position the weatherstrip to the 
windshield opening and division bar. 

2. Apply rubber lube to the 
weatherstrip and insert the 
windshield in the weatherstrip 
groove 

3. Lock the windshield weatherstrip 
(Fig. 3), and clean the windshield, 
weatherstrip, and body around the 
windshield 

4. Install the windshield wiper arms 
and blades 


ECONOLINE 


Removal 

1. Remove the windshield wiper arm 
and blades from the vehicle. 

2. Starting at the inside top of the 


windshield, push the windshield and 
weatherstrip from the windshield 
opening. 

3. Remove the weatherstrip and 
mouldings (if so equipped) from the 
windshield glass. 

4. Remove all old sealer from the 
weatherstrip and windshield 
opening flange. 

Installation 

l. Apply sealer (19554) in the glass 
opening groove of the weatherstrip. 

2. Position the weatherstrip on the 
glass and position the mouldings (if 
so equipped) in the weatherstrip 
(Fig. 4). 


STATIONARY GLASS—WEATHERSTRIP TYPE SEAL 


un 
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Install a pull cord (1/8 inch sash 
cord) in the body opening groove of 
the weatherstrip. Overlap the cord 
about 18 inches at the lower center 
of the glass and tape the ends of the 
cord to the inside of the glass (Fig. 
2). 

Apply sealer (19554) to the 
windshield opening flange. 
Position the windshield and 
weatherstrip to the body opening. 
With an assistant applying hand 
pressure from the outside, pull the 
draw cord to pull the lip of the 
weatherstrip over the windshield 
opening flange. Draw the 
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FIG. 1 Windshield Installation—F-Series Shown—L-Series Typical 


FIG. 2 Draw Cord Installed—Typical 
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FIG. 4 Windshield Installation—Econoline 


weatherstrip over the lower flange, 
each side flange, and then over the 
upper flange. 

Clean all excess sealer from the 
windshield, weatherstrip and 
surrounding areas. 

Install the windshield wiper arms 
and blades and test for water leaks. 


BRONCO 


Removal 


ПЕ 


2; 


4. 


Remove the windshield wiper arms 
and blades. 

On roofless vehicles, ensure that the 
windshield is held securely in 
position by the two locking knobs on 
the dash panel. 

Working from inside the vehicle, 
starting at the upper left corner and 
working across the top, pull the 
weatherstrip out of the glass opening 
(Fig. 5). 

Remove the weatherstrip from the 
glass. 


Installation 


l. 


2; 


3. 


Clean (һе weatherstrip with cleaning 
solvent. 

Clean the glass opening, check for 
wavy areas, and repair as necessary. 
Run a bead of sealer around the 
opening flange crevice and in the 
inner flange crevice of the 
weatherstrip. Apply rubber lube to 
the weatherstrip lip. 

Install the weatherstrip on the glass, 
and install a draw cord in the 
weatherstrip flange slot, all around 
the glass, letting it overlap at the 
bottom center. 

Position the windshield glass and 
weatherstrip in the windshield 
opening. 

With a helper applying hand 
pressure from outside the cab, start 
at the bottom center from inside the 
cab and pull the weatherstrip lip 
over the windshield frame flange 
with the draw cord. Alternate from 
side to side, moving about 12 inches 
at a time, until the windshield is in 
place. 

Install the wiper arms and blades. 

Test for water leaks. 


BACK WINDOW 


W-SERIES 


1: 


Unlock (ће weatherstrip around the 
entire perimeter of the back window 
(Fig. 6). 

Working from inside the vehicle, 
push the back window from the 
weatherstrip and remove the 
window from the cab. 

Remove the weatherstrip from the 
back window opening 
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4. Apply rubber lube to the 
weatherstrip and insert the back 
window in the weatherstrip groove. 
Lock the back window in the 
weatherstrip (Fig. 6) and clean the 
back window glass, weatherstrip, 
and body around the back window. 
6. Test for water leaks. 


F-SERIES 


Removal 

1. Remove the outside mouldings from 
the weatherstrip, if so equipped (Fig. 
we) 


л 


2. Push the back window glass and 
weatherstrip out of the window 
opening from inside the cab. 

3. Remove the weatherstrip from the 


glass and clean all sealer from the 
weatherstrip and/or glass, if either 15 
to be re-used. 

4. Clean all sealer from the back 
window opening. 

Installation 

1. Position the weatherstrip to the back 
window glass. 

2. Install a draw cord all around the 
weatherstrip in the flange crevice, 
allowing the cord to overlap at the 
bottom center of the glass. Coat the 
weatherstrip mounting surface with 
rubber lube (19583). 

3. Apply sealer to the back window 
opening as shown in Fig. 7. 
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FIG. 5 Windshield Installation— Bronco 


6. 


STATIONARY GLASS—WEATHERSTRIP TYPE SEAL 


Position the glass and weatherstrip 
to the window opening. With a 
helper applying hand pressure from 
outside the cab, pull the 
weatherstrip lip over the window 
opening flange with the draw cord. 
Pull the weatherstrip over the lower 
flange pulling one end of the cord at 
a time. Then, pull the seal over the 
side flanges and upper flange. Install 
the outside moulding. 

Clean the glass and the area around 
the window to remove all excess 
sealer. 

Test for water leaks. 


L-AND C-SERIES 


l 


With a helper outside, loosen the 
weatherstrip (Fig. 8), and push the 
glass inward. 

Remove the weatherstrip from the 
glass. 

Clean the back window opening 
flange, and check the flange for 
wavy areas and repair as necessary 
Clean the weatherstrip with cleaning 
solvent to remove all the old sealer 
and cement. 

Apply caulk and sealer in the glass 
crevice of the weatherstrip, and 
install it on the glass. 

Run a bead of caulk and sealer 
around the opening flange and in the 
flange crevice in the weatherstrip. 
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7. Install a draw cord all around the 
weatherstrip in the flange crevice. 
Let the draw cord overlap at the 
bottom center. Apply rubber lube to 
the weatherstrip lip. 

8. Position the glass assembly in the 
opening. With a helper applying 
hand pressure from the other side, 
draw the weatherstrip lip over the 
window opening lower flange, each 
side flange, and then over the upper 
flange. 

9. Water test the installation for leaks. 
If leaks exist, apply additional caulk 
and sealer. 

10. Clean the window and the 
surrounding area. 


BRONCO 


The following procedure applies to 
the liftgate window or the short or long 
roof rear window. 

When removing or replacing one of 
the above windows, a helper must be 
employed to work outside the vehicle 
(Fig. 9). 

Removal 

1. Working from inside, start at one 
corner and work across the top of 
the glass, pulling the weatherstrip 
down and pushing the glass and 
weatherstrip outward until the 
helper can grasp the glass and lift it 
from the glass opening. 

2. Remove the weatherstrip from the 
glass. 

Installation 

1. Clean the weatherstrip with cleaning 

solvent to remove all old sealer and 

cement. 

Clean the glass opening flange on 

the weatherstrip, check the flange 

for wavy areas, and repair as 
necessary. 

3. Apply sealer in the glass crevice of 
the weatherstrip and install it on the 
glass. 

4. Run а bead of sealer around the 
opening flange crevice and in the 
inner flange crevice of the 
weatherstrip. 
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FIG. 6 Back Window 
Installation—W-Series 
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5. Install а draw cord all around the 
weatherstrip in the flange crevice. 
Let the draw cord overlap at the 
bottom center. Apply rubber lube to 
the weatherstrip lip. 

6. Have a helper position the window 
assembly in the window opening and 
apply hand pressure on the glass. 
From the inside, draw the lip of the 
weatherstrip over the window 
opening lower flange with a draw 
cord. Alternate from side to side, 
moving about 12 inches at a time, 
until the window is in place. 

7. Water test the installation for leaks, 
and seal with additional caulk and 
sealer if necessary. 


QUARTER WINDOW GLASS 
BRONCO 


The following procedure is for 
replacement of the long roof side 
window glass. 

When removing or replacing the 
glass, a helper must be employed to 
work outside the vehicle. 
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FIG. 9 Back Window Glass Installation— Bronco 
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FIG. 10 Quarter Window Installation—Bronco 


43-01-07 STATIONARY GLASS—WEATHERSTRIP TYPE SEAL 43-01-07 


Removal 

l. Working from inside, start at one 
corner and work across the top of 
the glass, pulling the weatherstrip 
down and pushing the glass and 
weatherstrip outward until the 
helper can grasp the glass and lift it 

~ A from the glass opening. 

2. Remove the weatherstrip from the 
glass (Fig. 10). 

Installation 

1. Clean the weatherstrip with cleaning 
solvent to remove all old sealer and 
cement. 

2. Clean the glass opening flange on 
the weatherstrip, check the flange 
for wavy areas, and repair as 
necessary. 

3. Apply sealer in the glass crevice of 
the weatherstrip and install it on the 
glass. 

4. Run a bead of sealer around the 
opening flange crevice and in the 
inner flange crevice of the 
weatherstrip. See Fig. 10. 

5. Install a draw cord all around the 
weatherstrip in the flange crevice. 
Let the draw cord overlap at the 
bottom center. Apply rubber lube to 
the weatherstrip lip. 

N1626-A 6. Have a helper position the window 


FIG. 11 Body Side and Rear Stationary Window Installation—Econoline assembly in the window opening and 
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FIG. 12 Movable Back Window—F-100 through F-750, 6000 and 7000 
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apply hand pressure оп the glass. 
From the inside, draw the lip of the 
weatherstrip over the window 
opening lower flange with a draw 
cord. Alternate from side to side, 
moving about 12 inches at a time, 
until the window is in place. 

7. Water test the installation for leaks, 
and seal with additional caulk and 
sealer if necessary. 


BODY SIDE AND REAR WINDOW 
GLASS 


ECONOLINE 


1. Loosen the weatherstrip around the 
inside and outside of the window 
opening. 

2. From the inside of the vehicle, push 
the glass and weatherstrip from the 
window opening. 

3. Remove the weatherstrip from the 
glass. 

4. Clean the weatherstrip and body 
opening to remove all old sealer. 

5. Apply sealer (C5AZ-19554-A) in 
the glass groove of the weatherstrip 
(Fig. 11). 

6. Apply sealer (CSAZ-19554-A) 
around the entire perimeter of the 
window opening. 

7. Position the weatherstrip to the 
window glass. Install a draw cord in 
the pinch weld opening of the 
weatherstrip. Overlap the cord 
about 18 inches at the lower center 
of the glass and tape the ends of the 
cord to the inside of the glass. 

8. Position the window glass and 
weatherstrip to the body opening. 


9. With an assistant applying hand 
pressure from the outside, pull the 
draw cord to pull the lip of the 
weatherstrip over the window 
opening flange. Draw the 
weatherstrip over the lower flange, 
each side flange, and then over the 
upper flange. 

10. Clean the glass, weatherstrip, and 
surrounding area to remove all 
excess sealer. 

11. Test for water leaks. 


MOVABLE BACK WINDOW 


F-100 THROUGH F-750, 6000 AND 
7000 


Removal 

1. Remove the outside moulding from 
the weatherstrip, (if so equipped). 

2. Push the back window and 
weatherstrip out of the window 
opening from inside the cab. 

3. Remove the weatherstrip from the 
window and place the movable 
windows in the open position. 

4. From the bottom of the window 
frame, remove the screw retaining 
each division bar. Also, remove the 
two screws retaining the anchor 
plate in the window track and 
remove the plate. 

5. Spread the window frame and work 
the movable glass out of its track, 
and remove it from the frame. 

6. If the stationary glass is to be 
replaced, remove the division bar 
top retaining screw and remove the 
division bar. 

7. Spread the window frame just 


enough to permit the stationary 
glass to be worked out of the frame. 

Installation 

1. If the stationary glass is to be 
replaced, apply Lubricant (19558) to 
the window weatherstrip and track. 
Spread the frame slightly and slide 
the glass into place, in the frame. Do 
not allow the weatherstrip to bunch. 

2. Position the division bar in the 
frame and install the top retaining 
screw. 

3. Spread the frame slightly and install 
the movable glass in its track. 

4. Position the anchor plate in the 
window track ad install the two 
retaining screws. 

5. Install the division bar lower 
retaining screws. 

6. Position the weatherstrip to the 
window frame. 

7. Install a draw cord all around the 
weatherstrip in the flange crevice, 
allowing the cord to overlap at the 
bottom center of the glass. 

8. Apply sealer to the back window 

opening as shown in Fig. 12. 

Position the glass and weatherstrip 

to the window opening. With an 

assistant applying hand pressure 
from outside the cab, pull the 
weatherstrip lip over the window 
opening flange with a draw cord. 

Pull the weatherstrip over the lower 

flange, pulling one end of the cord at 

a time. Then, pull the seal over the 

side flanges and upper flange. Install 

the outside mouldings (1f so 
equipped). 
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PART 44-01 Doors, Hood and Tailgate- 
General Service 


GENERAL INFORMATION 


DOOR AND WEATHERSTRIP 
LUBRICANT 


SILICON LUBRICANT COAZ-19553-A 
(JELLY) AND COAZ-19533-C 
(SPRAY) 


This lubricant is to be used on the 
door and window weatherstrips. It is 
recommended that silicon lubricant be 
applied to the upper weatherstrips at 
every regular lubrication period. Its use 
makes the doors easier to close, avoids 
weatherstrip squeaks, retards excess 
weatherstrip wear from chafing between 
the door glass upper frame and the 
weatherstrip. Also, it helps to retain 
door window alignment by reducing 
friction between the glass frame and the 
rubber weatherstrip. 


DOOR, HOOD AND TAILGATE 
HINGES—LUBRICANT 


POLYETHYLENE GREASE C4AZ- 
19584-B 


This lubricant 15 used to lubricate 
door hinges. Apply an even coat to all 
movable hinge surfaces when a binding 
condition occurs (Fig. 1). 


LOCK CYLINDER LUBRICANT 


LOCK LUBRICANT В4А-19587-А 

This lubricant is used to eliminate 
sticking or binding of all key lock 
cylinders. 


44-01-01 


44-01-02 DOORS, HOOD AND TAILGATE GENERAL SERVICE 


APPLY LUBRICANT HERE 


LUBRICATE 


UPPER F-SERIES 
SHOWN - LOWER TYPICAL 


FIG. 1 Door Hinge Lubrication— Typical 


TYPICAL DOOR HINGE 
BRONCO, ECONOLINE AND L-SERIES 
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PART 44-06 Doors, Ніпдес, Checks апа 
Weatherstrips 
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COMPONENT INDEX 
Applies to Models as Indicated 


Door Alignment 
Hinged Cargo Door Alignment 
REMOVAL AND INSTALLATION 


Door 


В All Models 


BB 


ADJUSTMENTS 


DOOR ALIGNMENT 3. Move the door the distance 
estimated to be necessary. 

4. Tighten the hinge bolts, and check 
the door fit. 

5. Repeat the operation until the 


desired fit 15 obtained. 
L-SERIES 


The door hinge attachments to the 
door and pillar provide a means for 
adjusting the door position in the door 
opening. Elongated bolt holes in the 
door provide the in-out adjustment. 
Enlarged square bolt holes in the door 
pillar (Fig. 2) provide circular 
adjustment of the door. This adjustment 
gives the proper up-down and fore-aft 
position. To reach the door pillar bolts, 
it is necessary to remove the cowl side 
panel and hood latch from the cab. 


BRONCO AND C-SERIES 


The door hinges provide sufficient 
adjustment to correct most 
misalignment conditions. The elongated 
holes where the hinges attach to the 
pillars provide in and out movement of 
the door to obtain flush fits with. the 
cowl side panel (Fig. 1). On Bronco 
models, fore and aft movement of the 
door can be achieved by the insertion or 
removal of shims between the door 
hinges and the door pillar. Do not try to 
correct door misalignment by adjusting 
the striker. 

The bolt holes where the doors 
attach to the hinges are enlarged (Fig. 
1). This permits a circular movement of 


the door to obtain proper spacing all ECONOLINE 

around it. The door hinge attachment to the 

1. Determine which hinge bolts must door and body pillar provides a means 
be loosened to move the door in the for adjusting the door in the body 
desired direction. opening. This is accomplished by 

2. Loosen the hinge bolts enough to FIG. 1 Door Hinge enlarged hinge bolt holes in the door and 
permit movement of the door with a Adjustment—Typical Except pillar. A floating hinge reinforcement 


padded pry bar. W and F-Series plate, threaded to accept the hinge bolts, 


44-06-02 


FIG. 2 Door Hinge—L-Series 


is used to attach the upper hinge to the 

pillar (Fig. 3). The lower hinge is 

attached to the pillar by threaded holes 
in the hinge. The hinges are attached to 
the door in the same way. 

The upper hinge can be adjusted up 
or down and in or out by loosening the 
hinge attaching screws and moving the 
hinge. Fore and aft movement of the 
hinge is accomplished by adding or 
removing shims between the hinge and 
the pillar (Fig. 3). 

The lower hinge can be adjusted up 
or down and fore or aft by loosening the 
hinge-to-pillar attaching screws and 
moving the hinge. In or out movement 
of the lower hinge is provided at the 
hinge-to-door attachment. 

l. Loosen or remove the door latch 
striker to prevent interference 
during door alignment 

2. Loosen the hinge attaching bolts 
enough to permit movement of the 
door with a padded pry bar. 

3. Move the door the distance 
estimated to be necessary to obtain а 
proper fit. 

4. If it is necessary to move the door 
forward or rearward, add or remove 


DOORS,HINGES, CHECKS AND WEATHERSTRIPS 


shims behind the upper hinge as 
necessary. 

5. Tighten the hinge attaching bolts, 
and check the door fit. 

6. Repeat the operation until the 
desired fit 15 obtained. 

7. Install or tighten and adjust the door 
latch striker 


F-SERIES 


Do not cover up a poor door 
alignment with a latch striker 
adjustment. 

1. See Fig. 4, to determine which hinge 
bolts must be loosened to move the 
door in the desired direction. 
Loosen the hinge bolts just enough 
to permit movement of the door 
with a padded pry bar 
3. Move the door the distance 
estimated to be necessary. Tighten 
the hinge bolts and check the door 
fit, to be sure there is no bind or 
interference with the adjacent panel 
4. Repeat the operation until the 
desired fit i5 obtained, and check the 
striker plate alignment for proper 
door closing. 


N 


44-06-02 


N1898- A 


5. Repeat the operation until the 
desired fit is obtained. 


HINGED—CARGO DOOR 
ALIGNMENT 


ECONOLINE 


The door hinge attachment to the 
door and body provide a means for 
adjusting the doors in the body opening 
Up or down and in or out adjustment is 
accomplished by enlarged holes at the 
hinge-to-door attachment (Fig. 5). Side 
to side movement of the doors is 
provided by adding or removing shims 
between the hinge and the body except 
on the front side cargo door. The hinges 
of the front side cargo door should not 
be shimmed. 

The cargo doors should be adjusted 
to obtain a proper fit. After the doors 
have been adjusted, tighten the hinge 
attaching bolts securely, and adjust the 
latch mechanisms if required. 
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FIG. 3 Front Door Adjustment—Econoline 
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FIG. 4 Door Hinge Adjustment—F-Series 
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N1687-A 
FIG. 5 Cargo and Back Door Alignment—Econoline 
REMOVAL AND INSTALLATION 
DOORS window assembly. Make all 3. Remove three bolts attaching the 
necessary adjustments as these hinge to the body pillar and remove 
Except W-Series assemblies are installed. the hinge. 
1. Remove all usable hardware, t 10. Adjust the door, and tighten all 4. Position the new hinge to the body 
ES ud a : ai CARON SLM EHI hinge bolts securely. To provide a and install the three attaching bolts 
5 DE PC 5; ie eee good weatherstrip seal, the upper snug but do not tighten. 
= mcr i БЕРІК (ares IS eo front edge of the door must be 3/16 5. Position the door to the hinges and 
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if С SR dme аттық cem striker plate. 6. Position the door in the body 
à d h „ап ^ Yo з n 11. If the truck is so equipped, install the opening and tighten the hinge 
DONNA шше water shield. The top edge should be attaching bolts. Then, adjust the 
5 Ifa det i ей be АНЫ ты cemented to the Inside surface of the door latch striker. 
Әз : oe c , e : > l. 
the hinge to pillar bolts, and remove 12 mi h access hole cover 
Шыл 2. 1п5їа e hinge access. DOOR HINGE 
б, Cement Ше door weatherstipi in plates and the door access hole cover 
р a late. Y aui 
proper position on the door. Include Бала F-Series 
the belt seals. 1. Support the doo 
i DOOR HINGE A PR deed 
7. Ifa hinge has been removed, install 2. Mark the location of the hinge on 


the hinge in the pillar in Bronco, and L-Series the door and body. 


approximately the same position as 3. Remove the hinge-to-body attaching 
the removed hinge. l. Open the door and remove the trim bolts. 

8. Position the door on the hinges, and panel from the door. 4. Remove the hinge-to-door attaching 
install the retaining bolts snug. 2. Remove the attaching bolts from the bolts and remove the hinge. 

9. Install the lock mechanism. Install upper and lower hinges and remove 5. Position the hinge to the door and 


the glass mechanism, glass, and vent the door from the vehicle. body, and install the attaching bolts. 


44-06-05 


6. Adjust the door апа hinges апа 
remove the support. 


DOOR AND/OR HINGE 


W-SERIES 


Removal 

l. Mark the location of the hinge on 

the pillar post. 

Support the door and remove seven 

screws attaching the check strap to 

the door. 

3. Remove ten bolts and washers 
attaching the hinge to the pillar post 
and remove the door and hinge from 
the cab. 

4. Remove the weatherstrip from the 
door frame 

5. Remove eleven bolts and washers 
attaching the hinge to the door 
frame and remove the hinge. 

Installation 

1. Position the hinge to the door and 

install the eleven attaching bolts and 

washers. 

Apply rubber cement to the 

weatherstrip and door frame and 

position the weatherstrip in place. 

3. Position the door and hinge to the 
body and install the attaching bolts 
and washers. 

4. Adjust the door to fit the door 
opening and tighten the hinge 
attaching bolts. 

5. Position the check strap to the door 
and tighten the attaching screws. 


2. 
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DOOR WEATHERSTRIPS 


A typical door weatherstrip 
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FIG. 6. Typical Door Weatherstrip Installation 


installation 15 shown in Fig. 6. Remove 
the weatherstrip, clean all old 
weatherstrip adhesive and apply new 
adhesive (Part Number 19552) to the 
retaining flanges. Then, install the 
weatherstrip. 
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DESCRIPTION АМО OPERATION 


SLIDING DOOR 


The door is operated by rotating the 
inside or outside handle (Inside- 
rearward or outside-downward) to 
release the latch and sliding the door 
rearward to the full open position. 
When the door has been pushed fully 
rearward, the hold-open check will 
activate and thereby prevent the door 
from inadvertently closing. There are no 
Intermediate hold-open positions. To 
close the door, the inside or outside 
handle must be activated (inside- 


forward or outside-upward) to release 
the door from the check position. 
From the inside of the vehicle, the 
door can be locked by pushing down on 
the lock knob and cannot be opened 
unless the lock knob is in the up 
position. Locking or unlocking the door 
from the outside can be accomplished 
with the key only. Since the floor pan 
sheet metal design incorporates an 
integral side step in vehicles equipped 
with the sliding door, no movable 
auxiliary side step is required. 


ADJUSTMENTS 


SLIDING DOOR—IN OR OUT 


UPPER ROLLER ASSEMBLY 

To adjust the upper edge of the 
door, loosen the upper roller retaining 
nut and move the roller in or out, to 
obtain a flush fit with the body sheet 
metal at the top edge of the door (Figs. 
1 and 2). 
LOWER-GUIDE ASSEMBLY 


Support the door assembly so that 
no up or down movement can be made 
to the door when performing the in or 
out adjustment. 

To adjust the lower front edge of the 
door, loosen the retaining screws on the 


guide assembly and move the guide 
assembly forward, to obtain a snug fit to 
the body and rearward to move it away 
from the body, at the B pillar post (Fig. 


1). 
SLIDING DOOR—UP OR DOWN 


UPPER ROLLER AND LOWER GUIDE 
ASSEMBLY 


To move the front edge of the door 
up ог down, loosen the three lower guide 
attaching screws (Fig. 3), then rotate the 
guide at the lower attaching screw to 
obtain the desired door up or down 
position. 


If further adjustment is required to 
obtain the desired fit, loosen the upper 
roller bracket assembly attaching 
screws and adjust the bracket so that the 
bottom edge of the roller assembly is 
approximately 1/16 inch from the 
bottom flange of the upper track. 


HINGE ASSEMBLY 


To move the rear edge of the door up 
or down, remove the door trim panel 
and/or plug buttons (if so equipped) 
(Fig. 7). With the door in the open 
position, loosen the hinge assembly 
attaching screws (Fig. 1) and move the 
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ADJUSTMENTS CAN BE MADE 
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FIG. 1 Sliding Door Adjustments—Econoline 
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SLIDING DOOR 
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hinge assembly up or down (о obtain the 
desired door position. 


STRIKER—REAR LATCH 


The rear latch striker assembly can 
Бе adjusted up or down and іп ог ош. 
Loosen and adjust the striker, to obtain 
proper adjustment with the rear latch 
assembly (Fig. 1). 


SLIDING DOOR—FORE AND AFT 


CENTER HINGE CHECK AND FRONT 
STRIKER 


To gain access to the hinge check, 
remove the interior stationary quarter 
glass garnish moulding. See Part 45-11 
for garnish moulding removal. This will 
expose the nuts retaining the center 
track shield (five nuts short wheelbase 
vehicle) and (six nuts long wheelbase 
vehicle). Remove the nuts from inside 
the vehicle and the remaining two 


screws holding the center track shield 
from outside the vehicle. Then, remove 
the center track shield (Figs. 1 and 2). 

Loosen the three bolts at the hinge 
check. These bolts must be kept loose 
when making the fore and aft 
adjustment. Then remove the B pillar 
post trim panel (nine screws). Loosen 
the (two) striker bolts and remove the 
striker (Fig. 2). Then, fit the door to the 
opening and adjust the door check (Fig. 
2), so that it is fully engaged with the 
upper hinge lever and the check bumper 
is firmly depressed with the hinge 
casting. 

Install the front striker assembly and 
add or remove shims to obtain the 
proper operation of the front latch 
assembly. 


LOWER CHECK 


The lower check holds the sliding 
door assembly in the full open position 
(Fig. 2). Loosen the two screws and 
push the door so that the lower guide 


roller is firmly against the overslam 
bumper. Adjust the check so that it is 
engaged with the edge of the hold-open 
stop and tighten the attaching screws. 


SLIDING DOOR—LATCHES 


Remove the sliding door trim panel. 
For trim panel removal, see Group 45. 

The front and rear latch assembly 
adjustments are made with the rear 
latch actuating rod assembly (Figs. 5 
and 6). Set the front latch in the latched 
position (one click of the latch 
mechanism) and the rear latch to the 
secondary position (one click of the 
latch mechanism). Then, disconnect the 
retainer at the rear latch assembly (Fig. 
6) and adjust the sleeve and actuating 
rod to match the pivot arm on the latch. 
Connect the retainer to the rear latch 
assembly and check the door for proper 
latching. 
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FIG. З Sliding Door—Guides апа Rollers— Econoline 


REMOVAL AND INSTALLATION 


UPPER BRACKET AND ROLLER 
ASSEMBLY 


Ë. 


Remove the upper garnish 
moulding, open and support the 
door. 

Mark the location of the upper 
bracket assembly to the door (Fig. 
3). 

Remove the screws retaining the 
bracket and roller assembly and 
remove the assembly from the door, 
through the opening at the front of 
the upper track (Fig. 1). 

If a new bracket is being installed, 
transfer the roller assembly to the 
new bracket. 

Position the bracket and roller 
assembly to the door and install the 
three retaining screws (Figs. 1 and 
3): 

See Adjustment procedures outlined 
In this Section. 


LOWER GUIDE ASSEMBLY 


1. 
2. 


Open апа support the door. 


Remove the lower guide check 


screws and remove the check. 


Slide the door forward on the 
support, to gain access to the lower 
guide attaching screws. 

Mark the location of the lower guide 
bracket to the door (Fig. 1). and 
remove the guide attaching screws. 
To gain access to the stop actuating 
rod retainer assembly (Figs. 3 and 
5), rotate the guide assembly 90 
degrees. Then, disconnect the stop 
actuating rod from the stop and 
remove the guide assembly 
Connect the rod to the new lower 
guide stop arm and secure the 
retainer. 

Position the guide assembly to the 
door and install the retaining screws. 
Rotate the inside door handle 
forward to insure proper releasing 
action of the stop. 

Install the lower guide check to the 
body and adjust the check as 
described under (Adjustments) 


DOOR LATCH—FRONT 


Note the position of the inside door 
handle before removing the trim 
panel (if so equipped). 


nN 


10. 


ІШЕ 


По not remove (һе outside door 
handle screw. Remove the outside 
door handle retainer and remove the 
handle and serrated shaft as an 
assembly (Fig. 4) from the door. 
Remove the sleeve attaching screws 
and remove the sleeve (Fig. 4) from 
the latch. 

Remove the rear latch actuating rod 
assembly from the rear latch (Fig. 
6). 

Remove the door lock rod from the 
lock cylinder and disengage it from 
the latch lever arm (Fig. 5). 
Remove the stop actuating rod from 
the front latch. 

Remove the three front latch 
retaining screws and disconnect the 
rear latch actuating rod from the 
latch. 

Remove the front latch assembly 
through the access hole in the door. 
Position the new latch assembly in 
the access hole opening and connect 
the rear latch actuating rod to the 
front latch. 

Position the latch to the door and 
install the three retaining screws. 
Connect the stop actuating rod to 


44-08-06 


SLIDING DOOR 


44-08-06 


the front latch. 


. Position the push button lock rod 


through the latch lever and connect 
the lock rod to the lock cylinder. 


. Position the sleeve to the latch 


assembly and install the retaining 
screws (Fig. 4). 


. Insert the outside handle assembly 


into the latch and install the handle 
retaining clip. 


. Connect the rear latch actuating rod 


to the rear latch assembly. The front 
latch must be in the full latched 
position and the rear latch must be 
in the secondary position before 
connecting the rear latch actuating 
rod to the rear latch assembly. 


. Check for proper latching operation 


before installing the door trim panel, 
escutcheon and inside door handle. 


DOOR LATCH—REAR 


l. 


2. 


Remove (һе door trim panel. (See 
Group 45). 

Disconnect the actuating rod and 
retainer from the rear door latch 
arm (Fig. 6). 

Remove the three latch retaining 
screws and remove the latch from 
the door. 

Position the new latch assembly into 
the door and install the three 
retaining screws. 


5 


Connect the actuating rod and 
retainer to the door latch arm. The 
front latch must be in the full 
latched position and the rear latch 
must be in the secondary position 
before connecting the actuating rod 
and retainer to the door latch arm. 
Check the latch operation and then, 
install the door trim panel. Refer to 
Adjustments if necessary. 


DOOR HINGE ASSEMBLY 


l. 


2 


Open and support the door 
assembly. 

Remove the center track shield as 
outlined in (Adjustments). 

Remove the door trim panel and/or 
access hole covers (if so equipped). 
Mark the position of the hinge 
assembly to the door and remove the 
four retaining screws from the hinge 
Slide the hinge assembly to a 
position in line with the loading 
notches located in the center track 
(Fig. 1) and remove the hinge 
assembly. A dissembled view is 
shown in Fig. 8. 

Install the new hinge assembly 
through the loading notches in the 
center track and position the hinge 
to the door. 

Install the hinge retaining screws 
and check the operation of the door. 


8. Then, install the trim panel and/or 
access hole covers. 

9. Install the center track shield. 

WEATHERSTRIPS 


w 


Remove the weatherstrip from the 
door (Fig. 7). 

Remove all the old weatherstrip 
adhesive 

Apply adhesive to the cleaned area. 
Install the weatherstrip (cut to 
length and butt the ends together). 
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FIG. 4 Sliding Door—Lock and Lotch—Econoline 


Remove the front roof rail moulding 
screws (Four) and position the 
moulding tip on the visor. 

Remove the B pillar trim panel 
screws (nine). 

Remove the striker bolts (two) and 
transfer the shim(s) to the new 
striker. 

Position the striker and install the 
two attachiing bolts (snug) then, 
adjust as necessary. 

Install the B pillar trim panel (nine 
screws). 

Install the roof rail moulding and 
support assembly (four screws). 
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FIG. 5 Sliding Door—Latch and Rods—Econoline 
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FIG. 6 Sliding Door—Hinge, Latch and Rods— Econoline 
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FIG.7 Sliding Door—Weatherstrips and Access Hole Covers—Econoline 
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PART 44-11 Door Latches and Locks 


COMPONENTINDEX 
Applies to Models as Indicated 


ADJUSTMENTS - Door Latch Striker 


All Models 


Econoline 


REMOVAL AND INSTALLATION 


Handle—Door Inside 
Door Outside 
Latch—Door 


Lock Cylinder 


Remote Control—Door Latch 


A page number 


ADJUSTMENTS 


LATCH STRIKER ADJUSTMENT 


Use tool No. T70P-2100-A where 
required. 

The striker pin can be adjusted 
laterally and vertically as well as fore 
and aft. The latch striker should not be 
adjusted to correct door sag. The latch 
striker should be shimmed to get the 
clearance shown in Figs. 1 through 3, 


LATCH 
STRIKER 


Р1169-А 


FIG. 1 Latch Striker 
Adjustment—Typical 


between the latch striker and the latch. 
To check this clearance, clean the latch 
Jaws and the striker area, and then apply 
a thin layer of dark grease to the latch 
striker. As the door is closed and 
opened, a measurable pattern will result. 
Move the striker assembly laterally to 
provide a flush fit at the door and the 
body. 


09 INCH MIN 


DOOR 
LATCH 
STRIKER 


DOOR 
LATCH 


15 INCH MAX 


1 


1-04] 11-04 |11-04} 11-04 


indicates that the item for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s) listed. 


N1684-A 


FIG. 2 Door Latch Striker 
Adjustment—Econoline 


LATCH STRIKER 


М1126-С 


FIG.3 Door Latch Striker 
Adjustment—Bronco 
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DOOR LATCHES AND LOCKS 


44-11-02 


REMOVAL AND INSTALLATION 


DOOR LATCH 


L-W-AND C-SERIES 


Removal 
1. Remove the door trim panel and/or 
access hole cover attaching screws 


and remove the trim panel and/or 
the access hole cover. 

2. Disconnect the remote control link 
and the push button rod (Figs. 5 
through 9) from the latch assembly. 

3. Remove three screws attaching the 
latch to the door and remove the 
latch assembly. 


Installation 

l. Lubricate the latch assembly with 
Polyethelyne grease (Part Number 
19584). 

2. Position the latch assembly to the 
door and install the three attaching 
Screws. 

3. Connect the push botton rod and the 
control link to the latch assembly. 

4. Check the operation of the latch and 
install the trim panel and/or access 
hole cover. 


F-100 THROUGH F-750 


Removal 

l. Remove the trim panel and 
watershield from the door. 

2. Disconnect the rods from the latch 
assembly (Fig 4). 

3. Remove the latch assembly 
attaching screws and remove the 
latch from the door. 

Installation 

1. Install the rod retaining clips in the 
new latch assembly. 

2. Position the latch in the door and 
install the latch attaching screws. 

3. Connect the rods to the latch 
assembly and check the operation of 
the latch. 

4. Install the watershield and trim 
panel on the door. 


FRONT DOOR LATCH 


ECONOLINE 


Removal 
1. Remove the access cover from the 
door inner panel. 


2. Disconnect the remote control link 
and the push button rod (Fig. 10) 
from the latch assembly. 

3. Remove three screws attaching the 
latch to the door and remove the 
latch assembly. 

4. Remove the link and rod retainers 
from the latch assembly. 

Installation 

1. Install the rod and link retainers on 
the latch assembly. 

2. Lubricate the latch assembly with 
Polyethelyne grease (19584). 

3. Position the latch to the door and 
install the three attaching screws. 

4. Connect the push button rod and the 
remote control link to the latch 
assembly. 

5. Check the operation of the latch and 
install the door inner panel. 


DOOR LATCH 


BRONCO 


Removal 
1. Raise the window all the way up. 
2. Remove the door inside handles. 
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FIG. 4 Door Latch Installation—F-Series 
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FIG. 6 Door Latch Access Hole Covers—C-Series 


Remove the seven screws that secure 
the access cover plate to the door 
inside panel. Remove the access 
cover plate and the water shield. 
Remove the two door glass rear run 
attaching screws and remove the 
rear run (Group 42). 

Remove the retainers that secure the 
door latch control rod and the door 
latch actuating rod to the door latch 
assembly (Fig. 11). Disconnect the 
rods from the door latch assembly. 
Remove the three screws that secure 
the door latch assembly to the door 
lock post. Remove the door latch 
from the door through the access 
hole opening. 


Installation 


1: 


л 


Position the door latch assembly 
against the іппег side of the door 
lock post. 

Secure the door latch assembly to 
the door lock post with three screws. 
Position the door latch control rod 
and the door latch actuating rod on 
the door latch assembly and secure 
the rods with the retainers. 

Install the door glass rear run in the 
door. 

Cement the water shield to the 
inside surface of the inner door 
panel. 

Position the access cover plate and 
secure it with seven screws. 

Install the door inside handles. 


DOOR LATCH—CARGO FRONT 
SIDE OR RIGHT REAR DOOR 


ECONOLINE 


Removal 


1: 


N 


Remove the trim panel from the 
door, if so equipped. 
Disconnect the lock cylinder rod 
from the door latch. 


3. SIDE DOOR ONLY: Disconnect 
the push button rod and the remote 
control link from the latch. 

4. Remove three screws attaching the 
latch to the door, and remove the 
latch from the door. 

5. Transfer the rod retainers to the new 
latch. 

Installation 

l. Position the latch assembly in the 
door and install the three attaching 
screws. 

2. SIDE DOOR ONLY: Connect the 
push button rod and the remote 
control link to the latch. 

3. Connect the lock cylinder rod to the 
door latch. 

4. Install the door trim panel, if so 


equipped. 


44-11-04 


DOOR LATCHES AND LOCKS 


44-11-04 


DOOR LATCH AND/OR REMOTE 
CONTROL—CARGO REAR SIDE 
OR LEFT REAR DOOR 


ECONOLINE 


Removal 

1. Remove the inside handle from the 
remote control shaft. 

2. Disconnect the lower latch rod from 
the remote control (Fig. 12). 

3. Remove three screws attaching the 
lower latch guide to the bottom of 
the door (Fig. 12). Remove the 
lower latch assembly from the door. 

4. Remove three screws attaching the 
remote control to the door. 

5. Remove three screws attaching the 
upper latch guide to the top of the 
door (Fig. 12). Remove the upper 
latch assembly and remote control 
from the door. 

6. Disconnect the upper latch assembly 
from the remote control. 

Installation 

1. Assemble the upper latch assembly 
to the remote control (Fig. 12). 

2. Position the upper latch assembly 
and remote control to the door. 
Install three screws attaching the 
upper latch guide to the top of the 
door. 

3. Position the lower latch assembly in 
the door and connect the lower latch 
rod to the remote control. 
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FIG. 7 Door Latch Mechanism—C-Series 
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4. Install three screws attaching the 
lower latch guide to the door. 

5. Install three screws attaching the 
remote control to the door. 

6. Install the inside handle on the 
remote control shaft. 

7. Adjust the door for a snug fit against 
the weatherstrip. This is done by 
loosening the latch guide attaching 
screws and moving the latch 
assembly inboard or outboard as 
required. Then, tighten the latch 
guide attaching screws. 


REMOTE CONTROL 
F-100 THROUGH F-750 


1. Remove the door trim panel апа 
watershield. 

2. Disconnect the latch remote control 
rod from the remote control (Fig. 4). 

3. Remove the screw attaching the 
remote control to the door inner 
panel, and remove the remote 
control. 

4. Transfer the rod clip to the new 
remote control, if the remote control 
is to be replaced. 

5. Position the remote control to the 
door inner panel and connect the 
rod to the remote control. 

6. Install the remote control attaching 
screw. 
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7. Check the remote control and latch 
operation. 

8. Installthe watershield and door trim 
panel. 


ALL EXCEPT F-100 THROUGH F-750 


1. Raise the window all the way up. 

2. Remove the inside door handle. 

3. Remove the access hole cover and/ 
or trim panel and pull away the 
water shield. 

4. Remove the remote control 
retaining screw(s) (Figs. 5 through 
13). 

5. Swing the remote control down to 
the access hole and disconnect the 
remote control rod from the remote 
control. 

6. Insert the remote control assembly 
through the access hole and connect 
the remote control rod to the remote 
control assembly. 

7. Position the remote control and 
install the retaining screw(s). 

8. Install the water shield. The top 
edge should be cemented to the 
inner surface of the inner panel. 

9. Install the access hole cover plate 
and/or trim panel. 

10. Install the inside door handle. 


LOCK CYLINDER 


When a lock cylinder is replaced, 
both door lock cylinders and the 
ignition lock cylinder should be replaced 
in a set. This will avoid carrying an extra 
key which will fit only one lock. If a key 
is to be replaced, the new key code 
number is stamped on a metal tag 
attached to the key. 

l. Roll the window to the up position. 

2. Remove the access hole cover and/ 
or trim panel and pull away the 
water shield. 

3. Disconnect the lock actuating rod 
from the lock control link clip. 

4. Slide the lock cylinder retainer away 
from the lock cylinder (Figs. 4 
through 16). 

5. Remove the lock cylinder. 

6. Insert the lock cylinder in the door 
and connect the lock cylinder 
retainer. 

7. Connect the lock actuating rod to 
the lock control link clip. 

8. Install the water shield. Cement the 
top edge of the water shield to the 
top inner surface of the inner panel. 

9. Install the access hole cover and/or 
trim panel. 
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FIG. 8 Door Latch Mechanism—L-Series 


DOOR INSIDE HANDLE—CARGO 
FRONT SIDE DOOR 


ECONOLINE 


Removal 

1. Remove the trim panel from the 
door, if so equipped (Group 45). 

2. Disconnect the rod at the door 
inside handle bellcrank. 

3. Remove three screws attaching the 
inside handle bracket to the door 
inner panel and remove the handle 

4. Remove the mounting bracket from 
the inside handle. 

Installation 

1. Install the mounting bracket on the 
inside handle. 

2. Position the handle and bracket 
assembly to the door inner panel and 


E 


install the three attaching screws. 
3. Connect the rod to the inside handle 
bellcrank. 
4. Install the trim panel on the door, if 
so equipped. 


DOOR INSIDE HANDLE 


ALL EXCEPT F-100 THROUGH F-750 


Removal 
To remove the window regulator 
handle and/or the inside door handle, 
remove the set screw(s) that secure the 
handle(s) to the serrated shaft(s) 
protruding from the inside door panel. 
Installation 
1. With the window in the down 
position, install the window 
regulator handle on the serrated 


44-11-05 


LOCK 


YLINDER 


VIEW B 


N 1902-А 


shaft of the regulator assembly so 
that the handle points in a forward 
direction with the center line of the 
handle approximately 75 degrees 
above the horizontal line of the 
body. Install the set screw to secure 
the handle to the serrated shaft. 
Install the door handle on the 
serrated shaft of the remote control 
assembly so that the handle points in 
a foward direction with the center 
line of the handle approximately 75 
degrees above the horizontal line of 
the body. Install the set screw to 
secure the handle to the serrated 
shaft. 


F-100 THROUGH F-750 


N 


To remove the door inside handle, 
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FIG. 9 Door Latch Mechanism—W-Series 


remove one screw and remove the 


handle (Fig. 4). 


DOOR OUTSIDE HANDLE 


W-SERIES 


J 


2: 


Remove the door check strap and 
the lower inner panel from the door. 
Remove two screws and nuts 
attaching the outside handle to the 
door and remove the handle and 
pad. 

Remove the lock cylinder from the 
outside handle and install the 
cylinder in a new handle if the 
handle is to be replaced. 

Position the handle and pad to the 
door and the door latch remote 
control. 


)H 6221 


Install the two outside handle 
attaching screws and nuts. 

Position the lower inner panel and 
check strap to the door and install 
the attaching screws. 


F-100 THROUGH F-750 


l. 


2 


Remove the door trim panel and 
watershield (Group 45). 
Disconnect the door latch actuator 
rod from the door outside handle 
(Fig. 4). 

Remove two nuts retaining the 
handle to the door. Remove the 
handle and pad from the door. 
Transfer the actuator rod clip and 
the pad to the new handle, if the 
handle is to be replaced. 

Insert the handle into the door and 


install the two retaining nuts. 
Connect the door latch actuator rod 
to the door latch (Fig. 4). 

Check the door latch operation and 
then, install the door trim panel. 


L-W-AND C-SERIES 


l: 


2. 


Remove the trim panel and/or 
access hole cover plate. 

Remove the retaining screw at the 
weatherstrip flange and the 
retaining nut inside the door at the 
front of the handle (Fig. 15). 

Pull the handle from the door, and 
remove the two pads 

Position the pads to the door (add 
sealer) and install the retai ling nu 
and re 

weatherstrip flange 


taining screw at the 
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FIG. 10 Door Latch Installation—Econoline 
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FIG. 11 Door Lotch and Remote Control Installation— Bronco 


5. Install the water shield if so 
equipped. The top edge should be 
cemented to the inner surface of the 
inner panel. 

6. Install the access hole cover plate 
and/or trim panel. 


DOOR OUTSIDE 
HANDLE—CARGO FRONT SIDE 
OR RIGHT REAR DOOR 


ECONOLINE 


Removal 

1. Remove the trim panel from the 
door, if so equipped. 

2. Remove two nuts retaining the 
outside handle to the door. Remove 
the handle and pads from the door 
(Fig. 16). 

Installation 

1. Position the two pads and the 

outside handle to the door, and 

install the two retaining nuts. 

Check the operation of the latch, 

and install the trim panel, if so 

equipped. 


N 


DOOR OUTSIDE HANDLE 


BRONCO 


Removal 

1. Remove the inside door handles, 

door access cover plate, and water 

shield. 

Remove the retainer from the door 

lock control rod. Disconnect the rod 

from the outer door handle (Fig. 14). 

3. Remove the retaining nut and lock 
washer that secure the front of the 
outside handle to the door panel. 

4. Remove the screw and lock washer 
that secure the rear of the outside 
handle to the door from the 
weatherstrip flange. 

5. Pull the outside door handle from 
the door, and remove the two door 
handle pads. 

Installation 

1. Position the door pads and the 
outside door handle (Fig. 14) on the 
door. When placing door pads on 
the door outer panel, make sure that 
the contour of the pads align with 
the contour of the handle mating 
surfaces. 

2. Secure the front of the outside 
handle with a lock washer and 
retaining nut. Secure the rear end of 
the handle with the lock washer and 
screw. 

3. Position the door lock control rod 
on the door handle and secure the 
rod with the retainer. 

4. Install the water shield, door access 
cover, and the inside door handles. 
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FIG. 12 Door Latch Installation— Cargo Rear Side or Left Rear 
Door—Econoline 
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FIG. 14 Door Outside Handle and Locking Mechanism—Bronco 
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FIG. 16 Door Outside Handle and Locking Mechanism—Econoline 


44-21-01 


HOOD AND НІМСЕ5 


PART 44-21 Hood and Hinges 


COMPONENT INDEX 
Applies to Models as Indicated 


ADJUSTMENTS 
Hood 


REMOVAL AND INSTALLATION 


Hinge-Hood 


All Models 
Econoline 


44-21-01 


А page number indicates that the item is for the vehicle(s) listed at the head of the column 
N/A indicates that the item is not applicable to the vehicle(s) listed. 


ADJUSTMENTS 


F-AND B-SERIES 


1; 


2. 


Open the hood and mark the hinge 
and latch assembly locations. 
Loosen the hinge to fender apron 
attaching bolts until they are just 
snug (Fig. 1). 


Adjust the hood up or down as 
required to obtain a flush fit between 
the hood and the top of the cowl 
panel. Then, tighten the hinge to 
fender apron attaching bolts. 
Loosen the three hood latch 
assembly attaching screws. 


Э} 


Loosen the hinge to hood attaching 
bolts until they are just snug. Move 
the hood forward or rearward and 
from side to side as required for a 
proper hood fit. Then, tighten the 
hinge-to-hood attaching bolts and 
hood latch attaching screws. 
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FIG. 1 Hood Hinge and Striker Installation—F-and B-Series 


44-21-02 


ECONOLINE 


The hood can be adjusted fore-and- 
aft and up-and-down to obtain the 
proper clearance. To adjust the hood, 
loosen the hood-to-hinge attaching 
Screws until they are Just snug. Then, 
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FIG. 2 Econoline Hood Installation 


HOOD AND HINGES 


reposition the hood as required, and 
tighten the attaching screws. After the 
hood has been adjusted, check the hood 
latch and striker adjustment. Adjust the 
hood latch and striker if required (Fig. 
2). 


yy? 


44-21-02 


HOOD LATCH STRIKER 
16A944 


N1621-B 


REMOVAL AND INSTALLATION 


HOOD 


F-AND B-SERIES 


1. Remove the hood hinge bolts and 
with the aid of a helper, lift the hood 
off the hinges. 

If the hood is to be replaced, transfer 

the hood latch components and 

ornaments to the new hood. 

3. With the aid of a helper, position the 
hood on the hinges and install the 
hinge bolts just snug. 

4. Adjust the hood for a proper fit by 
shifting the hood on the hinges, and 
tighten the hinge bolts (Fig. 1). 

5. Adjust the hood latch for proper 
alignment. 
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ECONOLINE 


Removal 

1. Open the hood and prop the hood in 
the open position (Fig. 2). 

2. Cover the cowl area to prevent paint 
damage. 

3. Remove three screws attaching each 
hood hinge to the hood and remove 
the hood from the vehicle. 

4. Remove the hood latch striker from 
the hood. 

Installation 

1. Position the hood to the hood hinges 
and install the attaching screws. 

2. Adjust the hood (Adjustments) and 


tighten the hood-to-hinge attaching 
screws. 

3. Install the hood latch striker on the 
hood and adjust the hood latch. 


BRONCO 


Removal 

1. Unlatch and raise the hood and, 
with the aid of a helper holding the 
hood, remove the four screws that 
secure the left and right hood hinges 
to the cowl. Remove the hood. 

2. Transfer the hood latching 
components and the windshield 
hold-down retainer to the new hood. 


44-21-03 


Installation 


1. With the aid of a helper, position the 
hood on the cowl and attach each 
hinge with two screws. Tighten the 
screws just snug. 

2. Adjust the hood for fore and aft fit 
by shifting the hood on the hinges. 
Tighten the hinge screws after fitting 
the hood. 


L-SERIES 


Remvoal 

1. Tilt the hood assembly forward. 

2. Remove the bolts securing the hood 
hinges to the hood. Support the 
hood assembly. 

3. Disconnect the hood check cable by 
removing the clevis pin at each 
attaching point on the hood (Fig. 3). 

4. Disconnect the hood wiring harness 
at the quick disconnect on the cowl. 

5. Remove the hood from the vehicle. 

Installation 

l. Position the hood to the hood hinges 
and install the attaching bolts (1 
each side). 

2. Position the hood check cable to 
each attaching point and install the 
clevis pin. 

3. Connect the wiring harness at the 
cow]. 


HOOD AND HINGES 


HOOD—BUTTERFLY ТҮРЕ 


L-SERIES 


To remove the butterfly type hood, 
remove the screws retaining the piano 
type hinge to the hood panel (Fig. 4), 
and remove the hood from the vehicle. 


HOOD HINGE 


F-AND B-SERIES 


l. Open the hood and prop it in the 
open position with a suitable prop. 

2. Mark the locations of the hinges and 
remove the spring from both hinges. 

3. Remove two screws attaching each 
hinge to the hood and remove the 
hood from the vehicle. Do not let the 
hood slide down and damage the 
cowl top. 

4. Remove the hinge attaching bolts 
and remove the hinge from the 
vehicle. 

5. Position the new hinges to the 
vehicle and install the attaching 
bolts snug. 

6. Position the hood to the hinges and 
install the four attaching screws 
snug. 


44-21-03 


7. Remove the prop supporting the 
hood in the open position. 

8. Close the hood and adjust the hood 
as outlined in Adjustments. 


ECONOLINE 


Removal 

l. Open the hood and prop it in the 
open position. 

2. Cover the cowl area to prevent paint 
damage. 

34 Remove two hinge-to-body 
attaching screws (Fig. 2). 

4. Remove three hinge-to-hood 
attaching screws and remove the 
hinge. 

Installation 

l. Position the hinge to the hood and 
install the three attaching screws 
snug. 

2. Position the hinge and shim to the 
body and install the two attaching 
Screws snug. 

3. Adjust the hood (Adjustments) and 
tighten the five hinge attaching 
screws. 

4. Remove the protective cover and 
close the hood. 
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FIG. 3 Hood Assembly—L, LN and LT-Series 
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FIG. 4 Butterfly Type Hood—t-, LN-, and LT- Series 
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HOOD LATCH 


44-31-01 


PART 44-31 Hood Latch 


COMPONENT INDEX 
Applies To Models As Indicated 


ADJUSTMENTS 
Latch-Hood 

REMOVAL AND INSTALLATION 
Hook—Hood Latch 
Latch—Hood 


ADJUSTMENTS 


HOOD LATCH ADJUSTMENT 


L-SERIES 


The hood latch adjustment on L- 
Series vehicles provides a means of 
increasing or decreasing hood latch 
tension. To increase latch tension, turn 
the head of the latch clockwise (Fig. 1). 
Counterclockwise rotation decreases 
latch tension. 


ECONOLINE 


Before adjusting the hood latch 
mechanism, make certain that the hood 
is properly aligned. The hood latch 
assembly can be moved fore-and-aft to 
position the latch the proper distance 
from the striker (Fig. 2) for a snug hood 
fit. The latch striker can be adjusted up- 
and-down to obtain full depth hook 
engagement of the hood latch hook (Fig. 
3) to assure positive hood retention. 

1. Check for excessive hood free play 
to determine if the hood latch should 
be moved foreward or rearward. If 
free play is present when the hood is 
latched, the latch should be moved 
rearward. If the hood will not latch, 
the latch should be moved forward. 


ШЕН de 


2. Loosen the hood latch attaching 
Screw and washer assemblies and 
move the latch assembly forward or 
rearward as required to obtain а 
snug hood fit when the hood is 
latched (Fig. 2). Tighten the screw 
and washer assemblies and check the 
latch adjustment. Repeat this 
procedure as required to obtain 
positive hood latch engagement with 
a minimum of free play. 

3. Check the hood latch hook to be 
sure it makes full hook engagement 
with the hood latch striker. 

4. Ifthe hook does not make full depth 
engagement, loosen the striker 
attaching screw and washer 
assemblies (Fig. 3) and reposition 
the striker to obtain full hook 
engagement. Then, tighten the screw 
and washer assemblies, and check 
the operation of the hood latch. 


F-AND B-SERIES 


Before adjusting the hood latch, 
make certain that the hood is properly 
aligned. The hood latch can be moved 
from side-to-side to obtain alignment 
with the hood latch hook. The hood 
latch hook can be adjusted up and down 


A page number indicates that the item is for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s) listed. 


to obtain a snug hood fit (Figs. 4, 5 and 

6). 

l. Loosen the hood latch attaching 
screws just enough to move the 
latch. 

2. Move the latch from side-to-side 
until it is aligned with the hood latch 
hook. Then, tighten the latch 
attaching screws. 

34. Loosen the hood latch hook 
attaching screws just enough to 
move the latch hook. 

4. Raise or lower the hood latch hook 
as required to obtain positive hood 
latch-to-hook engagement with a 
minimum of free play. Tighten the 
hood latch hook attaching screws. 
Check the hood latch to be sure it 
makes full engagement with the 
hood latch hook. If the hood latch 
does not make full engagement with 
the hood latch hook, loosen the 
hood latch hook attaching screws 
and reposition the hook to obtain 
full engagement. Then, tighten the 
attaching screws. 
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FIG. 2 Econoline Hood Latch 
Adjustment 


Hood Latch Installation—L-Series 
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FIG. 3 Econoline Hood Latch 
Striker Adjustment 
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FIG. 4 Hood Latch Installation—F-100 through F-350 
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FIG. 5 Hood Latch Installation—F-500 Through F-750 and B-500 Through B-750 Series 
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FIG. 6 Hood Latch Striker Installation—F-and B-Series 


REMOVAL AND INSTALLATION 


HOOD LATCH 


F- AND B- SERIES 


1. Open the hood and remove the hood 
latch attaching screws and remove 
the latch assembly from the hood. 

2. Position the latch assembly to the 
hood and install the attaching 
screws snug but do not tighten. 

3. Adjust the latch assembly for 
positive engagement with the hood 
latch hook and tighten the latch 
attaching screws. 


L-SERIES 


To remove the hood latch assembly, 
remove the six screws which retain the 
latch assembly to the hood and the cowl 
side panel (Fig. 1). Then remove the 
latch. 


BRONCO 


Removal 

1. Unlatch and raise the hood. Secure 
the hood in the open position with 
the hood support rod. 

2. Remove the four screws that secure 
the hood latch assembly to the latch 
bracket of the grille (Fig. 7). Remove 


the latch from the opening between 
the grille and radiator. 

3. Remove the four jay nuts from the 
latch. 


Installation 

1. Position the four jay nuts on the 
latch. 

2. Position the latch assembly on the 
underside of the latch bracket. 

3. Secure the latch to the bracket with 
four screws. Do not tighten the 
screws. 


4. Disengage the hood support rod 


from the hood and lower the hood to 
the latch. Shift the latch until the 
hood catch is centered with the latch 
opening. Tighten the screws 
securing the latch to its bracket and 
close the hood. 


HOOD LATCH HOOK OR 
AUXILIARY CATCH STRIKER 


F-500 THROUGH 750, 6000, 7000 
AND B-SERIES 


1. Remove two screws attaching the 
hood latch hook to radiator support 
and the grille upper support (Fig. 6) 
and remove the hook. 

2. Position the hook to the grille upper 
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support and the radiator support 
and install the two screws loose. 

3. Adjust the hood latch mechanism as 
necessary for positive engagement of 
the hood latch and tighten the 
attaching screws. 
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FIG. 7 Bronco Hood Latch 


Installation 
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TAILGATE-BRONCO AND PICK-UP 


44-86-01 


PART 44-86 Tailgate—Bronco and Pickup 


COMPONENT INDEX 
REMOVAL AND INSTALLATION 


Bracket — Tailgate Latch 
Handle — Latch Release 


COMPONENT INDEX 


Latch — Tailgate 


Latch — Tailgate-on Body 


Tailgate 


REMOVAL AND INSTALLATION 


TAILGATE-ON-BODY LATCH 


STYLESIDE PICK-UP 


1. 


FIG. 1 
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Open the tailgate and remove (мо 
latch attaching screws and remove 
the latch (Fig. 1). 

Position the latch to the body and 
Install the two attaching screws 
snug. 

Adjust the latch and tighten the 
ӛсгеуу5 securely. 
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TAILGATE SUPPORT, HANDLE 
AND LATCH BRACKET 


STYLESIDE PICK-UP 


Removal 


Open the tailgate and disconnect the 
tailgate support arm from the latch 
bracket assembly as shown in Fig. 1. 
Then, remove the two upper arm 
attaching screws. 


Tailgate Installation—Styleside Pick-Up 


Remove three tailgate handle 
screws, disconnect the handle 
release links and remove the handle 
assembly. 

Remove three latch bracket-to- 
tailgate attaching screws and 
remove the latch bracket assembly. 


Installation 


Position the latch bracket to the 
tailgate, connect the link to the latch 


R1807-A 


44-86-02 


TAILGATE-BRONCO AND PICK-UP 


44-86-02 


bracket and install the attaching 
screws. 

2. Position the tailgate handle to the 
tailgate. Connect the links to the 
center handle assembly and install 
the handle attaching screws. 

3. Connect the tailgate support arm 
assembly to the latch bracket and 
install the two upper arm attaching 
Screws. 


TAILGATE 


Open and support the tailgate 
assembly and remove the hinge 
attaching screws on each side of the 
tailgate (Fig. 1). Then, carefully raise 
the lower portion of the tailgate upward 
and disengage it from the tailgate latch 
brackets. If a new tailgate is being 
installed, transfer all mouldings, latches, 
hinges, brackets, links, clips and 
washers to the new tailgate. 


BRONCO 


Removal 

1. Unlatch the tailgate handle and 
lower the tailgate (Fig. 2). 
Disconnect the left and right 
support assemblies at the tailgate. 

2. Disconnect the license plate light 
wire at the connector. Pull the lead 
wire from the tailgate body rail. 

3. Remove the four screw and washer 
assemblies that secure the left and 
right hinge assemblies (Fig. 2) to the 


body. 

4. Remove the tailgate and the hinge 
assemblies. 

Installation 


1. Position the hinge assemblies on the 
tailgate and then position the 
tailgate on the body (Fig. 2). 

2. Secure each hinge assembly to the 
body (Fig. 2) with two screw and 
washer assemblies. 

3. Connect the support assemblies to 
the tailgate. 

4. Position the license plate light lead 
in the tailgate body rail and connect 
the lead to its connector. 


TAILGATE LATCH RELEASE 
HANDLE AND MOUNTING PLATE 


BRONCO 


Removal 

1. Remove the two screw and washer 
assemblies that secure the release 
handle mounting plate assembly to 
the inner panel of the tailgate (Fig. 
2). 

2. Remove the four screw and washer 
assemblies that secure the release 
handle mounting plate assembly to 
the outer panel of the tailgate. 

3. Pull the mounting plate assembly 
down and away from the outer 
panel, and remove the two hairpin 
clips and plain washers that secure 
the latch release links to the release 
lever. 

4. Disconnect the links from the 

release lever and remove the 

mounting plate assembly from the 
tailgate. 

Remove the nut assembly and 

washers that secure the release 

handle to the release lever bolt. 

Remove the release handle. 

Installation 

1. Position the release handle in the 
mounting plate assembly and attach 
it to the release lever with the latch 
release lever bolt, nut assembly, and 
washers. 

2. Hold the mounting plate assembly 
close to the outer panel opening of 
the tailgate and position the release 
links on the release lever. Secure 
each release link with a plain washer 
and hairpin clip. 

3. Slip the mounting plate assembly 
into the tailgate panel opening and 
secure it to the outer panel with four 
screw and washer assemblies. 

4. Secure the mounting plate assembly 
to the inner panel with two screw 
and washer assemblies. 
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TAILGATE LATCH ASSEMBLY 


BRONCO 


Removal 

l. Remove the tailgate handle 
assembly as described above. 

2. Remove the two screw and washer 
assemblies that secure the latch 
assembly to the tailgate. 

3. Remove the latch and link assembly 
from the tailgate. 

Installation 

1. Position the latch assembly on the 
link. Feed the latch and link 
assembly into the end of the tailgate 
and secure the latch assembly and 
bracket with two screw and washer 
assemblies. The tapered side of the 
latch bolt must face forward. 

2. Install the tailgate handle as 
described above. 
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44-92-01 


LIFTGATE,HINGES AND WEATHERSTRIP 


44-92-01 


PART 44-92 Liftgate, Hinges and 
Weatherstrip 


| Applies Only To Bronco 


REMOVAL AND INSTALLATION 


LIFTGATE 


Removal 

1. Unlatch the liftgate (Fig. 1), with the 
handle, and raise the liftgate. Using 
a helper to support the liftgate, 
remove the four screws that attach 
the left and right prop assemblies to 
the liftgate. 

2. Remove the eight screws, lock 
washers, and nuts that secure the lift 
gate to the gate hinge (Fig. 1). 

3. Remove the liftgate and sealer strip. 

Installation 

l. When replacing the liftgate 
assembly, transfer the glass, handle 
assembly, locking mechanism, and 
weatherstrip to the new liftgate. 

2. Position the liftgate hinge on the 
mating body surface (Fig. 1), and 
secure it with eight screws, lock 
washers, and nuts. 

3. Position the left and right prop 
assemblies (Fig. 1), on the liftgate 
and secure each prop assembly with 
two screws. 


LIFTGATE HANDLE ASSEMBLY 


Removal 

l. Remove the two screws that secure 
the access plate (Fig. 1), on the 
liftgate, remove the access plate 
cover and disconnect the latch rods. 

2. Hold the liftgate handle assembly in 
the unlatched position, and remove 
the two screws and nuts that secure 
the handle assembly to the liftgate. 


3. Pull the handle assembly from the 
liftgate and remove the liftgate 
handle pad. 

Installation 

l. Position the handle pad and the 
handle assembly on the liftgate. 

2. Turn the handle to the unlatched 
position. While holding the handle 
assembly and the pad in position, 
install the two screws and nuts 
securing the pad and the handle 
assembly to the liftgate and connect 
the latch rods. 

3. Position the access plate on the 
liftgate and secure it with two 
Screws. 


LIFTGATE LOCK CYLINDER 


Removal 

1. Remove the liftgate handle from the 
liftgate. 

2. Remove the spring retaining pin 

from the liftgate handle and remove 

the spring and washers (Fig. 1). 

Remove the collar from the handle. 

4. Depress the lock cylinder retaining 
pin, and remove the lock cylinder 
from the handle. 

Installation 

1. Insert the lock cylinder into the 
handle. Be sure the lock cylinder 
retaining pin is engaged in the pin 
hole. 


ад 


2. Position the соПаг, spring, апа 


washers оп the handle, апа install 
the spring retaining pin (Fig. 1). 


3. Install the handle in the liftgate. 


LIFTGATE LATCH BOLT 
ASSEMBLY 


Removal 


1. Open the liftgate and support the 
gate on the prop assemblies. 

2. Remove the inside cover plate at the 
outside handle (Fig. 1). 

3. Disconnect the latch actuating rod 
from the lock bracket (Fig. 1). 

4. Remove the cover plate at the latch 
bolt. 

5. Remove two screws attaching the 
latch bolt bracket to the liftgate, and 
remove the latch bolt assembly and 
actuating rod from the liftgate. 

6. Remove the pin and remove the rod 
from the latch bolt (Fig. 1). 

Installation 

l. Position the actuating rod to the 

latch bolt assembly and install the 

pin (Fig. 1). 

Position the latch bolt assembly and 

rod in the liftgate, and install the two 

latch bolt assembly attaching 

Screws. 

3. Install the latch bolt cover plate. 

4. Connect the latch actuating rod to 

the lock bracket (Fig. 1). 

Install the outside handle cover 

plate. 
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PART 45-01 Interior Trim—General Service 


CLEANING AND INSPECTION 


1. Vacuum and/or whisk broom c. Both 
upholstery, trim and floor covering. Use each product per label 
2. Remove any spots on upholstery instructions. 
using; 3. Shampoo upholstery and carpeting 
a. Ford Automotive Fabric Spot using Ford Kar Kleen (19525) as 
Lifter (19526) or directed on label. 


b. Ford Spot Remover (19521) or 


45-03-01 


DOOR ТКІМ PANELS 


45-03-01 


PART 45-03 Door Trim Panels 


REMOVAL AND INSTALLATION 


DOOR-TRIM PANEL 


BRONCO 


Since all of the interior trim panels 
are retained to the body panels with 
screws, spring clips and/or metal strips, 
the removal and installation procedures 
are obvious. Access to some of these 
panels, however, requires prior removal 
of other parts. The pertinent removal 
procedures are outlined as follows: 

To remove the door trim panels, 
refer to Figure 1. The armrest, inside 
door handle and window regulator 
handle must be removed. Then, remove 
the trim panel retaining screws, spring 
clips, retainers and the trim panel. 


TRIM PANEL 
CLIP 1904-52 


ECONOLINE 


Removal 

1. Remove the arm rest retaining 

screws and remove the arm rest 

from the door inner panel (Fig. 2). 

Remove the four retaining screws 

from the door inside shroud and 

remove the shroud. 

3. Remove the screws retaining the 
door trim panel and remove the trim 
panel. 


N 


Installation 

1. Position the door trim panel to the 
trim panel retainers and install the 
retaining screws. 

2. Position the door inside shroud to 


ARM REST CLIP 24146-С 


ARM REST 
27540-1 

SCREW 55917-52 
MODELS 97-98 

R.P.O. MODEL 96 


the door and install the retaining 
screws. 

3. Install the arm rest to the door 
inside panel. 


L-C AND W-SERIES 


Removal 

1. Remove the retaining screws and 
arm rest assembly if so equipped. 

2. On models so equipped, remove the 
trim moulding assembly from the 
metal panel by unsnapping the 
retainers (Fig. 3). If equipped with a 
trim panel assembly, the trim panel 
will come off when the moulding is 
removed. 

3. Remove the retaining screws and 
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FIG. 1 Bronco Door Trim Panel Installation 


45-03-02 


DOOR ТКІМ PANELS 


45-03-02 


FIG. 2 
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Econoline Door Trim Panel Installotion 


SCREW 
381944 


remove the metal panel from the 
door (Fig. 3). 

Installation 

l. Make sure that the spring nuts are 
properly positioned around the 
metal panel opening in the door. 
Position the sealer to the perimeter 
of the metal panel, install the panel 
to the door, and secure with the 
retaining screws (Fig. 3). 

2. On models equipped with a trim 
moulding assembly, position the 
moulding to the metal panel and 
snap it into place. If the door is also 
equipped with a trim panel 
assembly, position the trim panel to 
the metal panel first; and, then, 
secure the trim panel in place by 
installing the trim moulding (Fig. 3). 

3. If so equipped, install the arm rest 
assembly and retaining screws. 


F-SERIES 


The door trim panel installation is 
shown in Fig. 6. To remove the trim 
panel, remove the finger tip plate 
screws. Remove the window regulator 
and door remote handle. Then, unsnap 
the 8 retainer clips around the perimeter 
of the trim panel. The clips are located 
as follows: three along the top and 
bottom and one at each end (Fig. 6). 


SLIDING DOOR TRIM PANEL 


ECONOLINE 


Remove the retaining screws and 
remove the panel (Figs. 4 and 5). 
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FIG. 3 Door Trim Panel Installation—Except Bronco and Econoline—Typical 
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FIG. 4 Sliding Cargo Door—Trim Panel—Econoline 
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FIG. 5 Sliding Cargo Door—Trim Panels—Econoline 
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FIG. 6 Door Trim Panel Installation—F-Series 
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PART 45-11 Quarter Trim Panels 


QUARTER TRIM PANELS 


45-11-01 
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Applies То Econoline Only 


REMOVAL AND INSTALLATION 


QUARTER TRIM PANEL 


ECONOLINE 


Since all of the interior trim panels 
are retained to the body panels with 
screws and/or metal strips, the Removal 
and Installation procedures are obvious. 
Access to some of these panels, however, 
requires prior removal of other parts. 
The pertinent removal procedures are 
outlined as follows: 


Before removing the left side trim 
panel, slide the driver's seat forward. 

Before removing the right side trim 
panel, remove the right seat assembly 
from the vehicle (Group 41). 


BACK WINDOW TRIM—UPPER 
PANEL 


Econoline 

Remove the two retaining screws, 
and remove the dome light glass and 
lens. 


SIDE TRIM PANELS 


Front and center—trim panel, left 
side. Remove the center passenger seat. 

Rear left side—Remove the rear 
passenger seat. 

Right rear side—Remove the rear 
passenger seat and the spare wheel and 
tire (For Seat Removal, See Group 41). 


45-16-01 MOULDINGS 45-16-01 


PART 45-16 Mouldings 


| Applies То Econoline Only 


REMOVAL AND INSTALLATION 


MOULDINGS condition is found, it will be necessary to 
loosen or remove the overlapping 
ECONOLINE moulding before removal of the desired 


moulding. Also, the window latch 
retaining screws must be removed (if so 
equipped) to replace the window 
moulding. 


The installation of the fiberglass 
interior mouldings are shown in Fig. 1 
In most instances, one moulding 
overlaps another moulding. If this 
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FIG. 1 Interior Fiberglass Mouldings—Econoline 
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PART 45-26 Carpets and Floor Mats 


REMOVAL AND INSTALLATION 


CARPETS AND FLOOR MATS 


On vehicles equipped with a floor 
shift, remove the gear shift lever boot 
and retainer assembly before removing 
the mat or carpet, (if so equipped). 

Remove all mat or carpet retaining 
screws. Remove the right and left door 
sill scuff plates and remove the mat or 
carpet. 


45-41-01 


HEADLINING 


45-41-01 


PART 45-41 Headlining 


REMOVAL AND INSTALLATION 


ECONOLINE 


|. Remove the trim panel retaining 
screws located at the inside 
centerline of the vehicle. 

2. Unsnap the trim panel retainers. 
Unscrew the screws retaining the 
forward trim panel section to the 
roof inner panel. 

3. Bow each trim panel section 
downward at the center of the 
vehicle and remove the trim panel 
from the retaining clips. 

4. Position each trim panel section in 
the retaining clips. Snap the trim 
panel retainers in place. Install the 
screws that retain the trim panel 
forward section to the roof inner 
panel. 


FIG. T 


5. Install the retaining screws at the 
centerline of the vehicle. 


BRONCO 


Removal 

The roof headlining is divided into 
two panels, front and rear. The two 
panels Join at the headlining front 
support to which they are held by а 
retainer that extends across the width of 
the panels. The rear panel is also held to 
the headlining rear support by two 
screws. Both panels are retained by 
Screws around their perimeters (Fig. 1). 

To remove either panel, first remove 
the headlining retainer (4 screws). 

To remove the front panel, remove 
seven retaining screws (3 at each side 
rail and 1 at the windshield header). 


To remove the rear panel, first 
remove the panel-to-rear support screws 
at right and left center of the panel; and 
then remove the fourteen perimeter 
retaining screws (4 along each side rail 
and 6 across the rear window header). 
Installation 
l. Position the rear trim panel (Model 

98) to the vehicle and install the 

retaining screws. 

2. Position the front trim panel to the 
vehicle and install the retaining 
Screws. 

3. Fasten the roof moulding in position 
with the retaining screws. 

F-SERIES 
The headlining is held to the roof 

panel with trim mouldings as shown in 

Fig. 2. To remove headlining, remove 12 


Roof Trim Panel Installation— Bronco 
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FIG. 2 Roof Trim Panel Installation—F-Series 
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moulding attaching screws and remove 
the mouldings and headlining. 


L-SERIES 


Remove the coat hook and rear 
corner trim moulding. 

Unsnap or remove screws and 
remove the roof trim mouldings. 
Remove the roof trim panel 
retaining screws and remove the 
roof trim panel. 

Position the roof trim panel to the 
roof and install the roof trim panel 
retaining screws. 

Position and install the roof trim 
mouldings (Fig. 3 and 4). 

Install the roof corner moulding and 
the coat hook. 


(a) 55862-SCREW 12 REQUIRED 
55962-SCREW 1 REQUIRED 


C-AND W-SERIES 


Removal 


15 


Start at опе side and work across. 
Remove the side panel retaining 
screws and the side panel (Fig. 3 and 
4). 

Remove the metal strip retaining 
screws, the metal strip, and the roof 
outer trim panel. 

Remove the dome light (C-Series 
only). Disconnect the dome light 
wires. Remove the coat hook. 
Remove the other metal retaining 
strip, and remove the roof center 
trim panel. 

Remove the retaining screws from 
the remaining side panel, and 
remove the side panel and the 
remaining roof outer trim panel. 


R1805-A 


Installation 


l. 


Position the roof side trim panel and 
install the retaining screws. 
Position the roof outer trim panel, 
and clinch the retaining tabs. 
Position the center panel, and clinch 
the retaining tabs. 

Connect the dome light wires, and 
install the dome light. Install the 
coat hook. 

Position the remaining roof outer 
trim panel, clinch the retaining tabs, 
and install the other roof side panel. 
Install the metal retaining strips. 
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FIG. З Roof Trim Panel Installation—L-Series 
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FIG. 4 Roof Trim Panel Installation—Tilt Cab 
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PART 45-61 Instrument Panel Pad 
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REMOVAL AND INSTALLATION 61-02 
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REMOVAL AND INSTALLATION 


INSTRUMENT PANEL PAD 


ECONOLINE 


Removal 

1. Open the hood, disconnect the 
battery cables and remove the 
battery to gain access to the heater 
attaching bolts. 

2. Drain the cooling system into a 
container and save. 


Disconnect the wires at the heater 8. 


resistor, heater motor and the 
auxiliary solenoid (if so equipped). 
Remove the heater hoses from the 


heater assembly. | 


Remove {һе three heater-to-dash 
attaching bolts and pull the heater 


away from the dash panel to gain 2 


access to the heater control cable. 
Disconnect the heater control cable, 
remove the heater assembly and 


Remove the instrument panel pad 
retaining nuts (six), and remove the 
pad (Fig. 1). 


Installation 


Position the pad to the instrument 
panel and install the pad retaining 
nuts (six). 

Position the heater assembly to the 
dash board, connect and adjust the 
heater control cable and install the 
heater-to-dash attaching bolts 


3. Remove the heater hose cover at the 


(three). 
heater case (two screws). 


place it on the bench. 
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FIG. 1 Instrument Panel Pad Installation— Econoline 
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INSTRUMENT PANEL PAD 
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3. [Install the heater hoses (о {һе heater 
assembly. 

4. Connect the wires to the heater 
resistor, heater motor and the 
auxiliary solenoid (if so equipped). 

5. Install the heater hose cover to the 
heater case (two screws). 

6. Fill the cooling system. 

7. Install the battery and connect the 
cables. 


BRONCO 


If necessary to replace the 
instrument panel pad, remove the two 
windshield-to-body retaining latch 
knobs and the nine screws which retain 
the pad assembly to the instrument 
panel. Then, remove the pad. 

F-100 THROUGH F-350 

The instrument panel pad is 
attached to the instrument panel with 
ten nuts at 5 locations as shown in Fig. 
2. To remove the pad, it is necessary to 
remove the instrument cluster (Group 
33) center, right hand, left hand. A/C 
registers (if so equipped) and the glove 
box liner to gain access to the ten 
retaining nuts. 


F-500 THROUGH F-750 


Removal 

1. Disconnect the negative battery 
ground cable. 

2. After removing the retaining screw, 


PAD AND RETAINER 
128 


FIGURE 1 VIEW D 


pull the instrument cluster away 
from the instrument panel. 

3. Remove the windshield defroster 
covers. 

4. Remove the 14 attaching nuts and 
remove the pad and retainer 
assembly (Fig. 3). 

Installation 

1. Install the new pad and retainer 
assembly to the instrument panel 
with the pad studs entering the 
corresponding holes in the panel, 
and install the 14 retaining nuts 
(Fig. 3). 

2. Install the windshield defroster 
covers. 

3. Install the instrument cluster and 
connect the battery cable. 


C-SERIES 


Removal 


l. Disconnect the negative battery 
ground cable. 

2. After removing the retaining screws, 
pull the instrument cluster away 
from the instrument panel. If the 
vehicle has a radio, remove the 
speaker grille and the speaker. 

3. Remove the 7 retaining screws and 
the windshield lower garnish 
moulding (Fig. 4). 


4. Unsnap the left moulding (3 clips), 


the right moulding (7 clips), and 
remove the instrument panel pad. 


FIG. 2 Instrument Panel Pad Installation—F-100 Through Ғ-350 


Installation 

l. Thoroughly clean the instrument 
panel area to be covered. 

2. If the truck has a radio, position the 
cover on the instrument panel and, 
working from underneath, locate the 
speaker retaining screw holes on the 
cover. Remove the cover. 

3. Using the screw hole markings as а 
guide, position the grille on the 
cover and mark the necessary grille 
opening on the cover. Cut out the 
opening. 

Position the cover temporarily, 
marking the cover and the instrument 
panel at several locations for centering 
the cover. 

4. Using a wide brush, apply Part No. 
19С525 cement to the edges of the 
instrument panel and instrument 
panel pad. This cement is very fast 
drying, and the cover must be 
exactly positioned immediately after 
application of the cement. 

5. Press the cover into position on the 
instrument panel. 

6. If equipped with a radio, install the 
speaker and grille using three-inch 
screws. 

7. Install the instrument cluster and 
then follow the appropriate 
procedure below to finish the 
installation. 


45-61-03 


FIG. 3 
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INSTRUMENT 
PANEL 


Position the five windshield lower 
garnish moulding supports along the 
forward edge of the cover (Fig. 4), 
position the garnish moulding on the 
supports and secure with the seven 
retaining screws. 

Position the retaining clips evenly in 
the safety cover lower mouldings, 
and locate the clip holes on the edge 
of the cover. 

. After drilling 1/8-inch holes 
through the cover and the 
instrument panel, snap the lower 
mouldings in place: right moulding 
(7 clips), left moulding (3 clips). 
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Instrument Panel Pad and Retainer Assembly—F-500 Through F-750 


11. Connect the battery. 
L-SERIES 


The instrument panel and pad 
arrangement is installed as three 
different components: the right pad and 
retainer assembly on the right portion of 
the instrument panel; the right cluster 
opening pad and retainer assembly to 
the right of the cluster opening; and the 
left finish panel to the left of the cluster 
opening. Remove and install any one of 
these components as illustrated in 
Figure 5. 
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Instrument Panel Pad Installation—C-Series 
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FIG. 5 Instrument Panel Pad Installation—Typical L-Series 
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PART 46-50 Pick-up Box Cover 
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DESCRIPTION 


The pickup box cover (Fig. 1) 15 
designed for F—100 through F—350 
trucks with eight foot boxes and 133 and 
140 inch wheel bases. The box covers 
come in standard and deluxe models. 


Features of the standard model include 
fiberglass construction, tinted glass in 
side and rear windows, clear glass in the 
front window, a T-handle liftgate latch 
with lock and textured white paint. In 


addition, deluxe model features include 
sliding side windows with screens, 
bright moldings around side and rear 
windows, a roof vent, a dome light and 
two-tone paint. 
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FIG. 1 Pickup Box Cover 


ADJUSTMENTS 


LIFTGATE LATCH STRIKER 1. Outline the strikers on the body with 3. When strikers are properly 
a pencil to record the existing positioned, tighten the attaching 
The striker-latch relationship may position. screws (7 to 11 ft-lb). 
change after installing or removing the 2. Loosen the attaching screws and 
cover causing a poor weatherseal or adjust the strikers forward (to 
latch misalignment. To adjust the correct loss of seal) or rearward (to 


strikers: gain latch engagement) as required. 


46-50-03 


PICKUP BOX COVER 
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REMOVAL AND INSTALLATION 


PICKUP BOX COVER 


Removal 

l. Disconnect the electrical wiring 
(two-way connector) at the left front 
corner of the Pickup Box (Deluxe 
Model only). 

2. Remove the nuts, rubber spacers 
and flat washers from all four J-bolts 
(Fig. 1). 

3. Unhook the J-bolts from the holes in 
the corner stake pockets and remove 
them through the cover mounting 


holes. 

4. Remove the Pickup Box Cover from 
the truck. 

Installation 


l. Clean the top surfaces of the Pickup 
Box side and front panels and 
tailgate to remove any abrasive 
materials which may have collected. 

2. With the liftgate closed, position the 
Pickup Box Cover on the Pickup 
Box so the cover is centrally located 
side to side and the bottom edge of 
the liftgate is no less than 5/16 inch 
away from the tailgate. 

3. Insert the four J-bolts down through 
the cover mounting holes and hook 
them into the holes in the walls of 
the corner stake pockets (Fig. 1). 

4. Assemble a rubber spacer, flat 
washer and nut (in that order) on 
each J-bolt. Tighten the nuts 
sufficiently to compress each spacer 
3/16 inch 

5. Connect the electrical wiring (two- 
way connector) at the left front 
corner of the Pickup Box (Deluxe 
Model only). 


SLIDING SIDE WINDOW 
ASSEMBLY 


Removal 

l. Remove the entire weatherstrip, 
window and frame assembly from 
the Pickup Box Cover (Fig. 2). 

2. Place the window assembly on a 

work bench and remove the 

mouldings. 

Remove the weatherstrip. 

4. Place a knife between the stationary 

glass and its frame and cut the 

double-backed adhesive tape to 
separate the window from the frame. 

With the stationary glass removed, 

the sliding glass can be removed by 

flexing the frame sufficiently to 
remove the glass. 

6. Service the handle by removing the 
one attaching screw. The latch 
housing and latch housing retainers 
are cemented to the glass. Remove 


w 


CA 


by using a knife and separating the 
subject part and the glass. When 
removing the latch housing, note the 
position of the flange to ensure 
proper positioning during 
subsequent reinstallation. 

7. The glass opening cover is secured to 
the glass with adhesive and a 
retaining flange that is snapped in 
the glass hole. To remove the cover, 
taking care not to break the glass, 
carefully chip away the retaining 
flange using a screwdriver and 
hammer. Then, with a knife, cut the 
adhesive bond between the glass and 
the cover. When removing the glass 
opening cover, note the position of 
the flange to ensure proper 
positioning during subsequent 
reinstallation. 

8. The vertical side glass weatherstrip 
retainer is attached to th glass with 
double- backed adhesive tape. To 
remove the weatherstrip retainer, 
insert а knife between the retainer 
and the glass and cut the double- 
backed adhesive tape. The vertical 
weatherstrips are retained in grooves 
of the retainer and will freely slide 
from the ends of the grooves. 

Installation 
Installation of the sliding window 

components can generally be 

accomplished in the reverse order of 
removal, however, some special 
procedure will be necessary. 

l. When installing the vertical side 
glass weatherstrip retainer, clean the 
glass and retainer mating surfaces 
with alcohol or wax and grease 
remover to ensure that they are free 
from dirt, grease, etc. Then, with the 
surface clean, apply Double-Backed 
adhesive tape to the back side of the 
retainer and install it to the glass as 
shown in Fig. 3. Ensure that the 
tape does not extend beyond the 
edges of the retainer. 

2. To install the glass opening cover, 
use structural two-part epoxy 
adhesive to cement the cover to the 
glass paying particular attention to 
the position of the raised portion of 
the flange as shown in Fig. 4. Then, 
snap the glass latch opening plate 
(Fig. 4) into the cover with a daub of 
ESB-M2G198-A adhesive. 

3. To install the latch housing and/or 
latch housing retainers, use 
structural two part epoxy adhesive 
to cement the subject parts to the 
glass surface paying particular 
attention to the position of the raised 


portion of the latch housing flange 
as shown in Fig. 4. 


4. When installing the stationary glass 


to the frame, clean the mating 
surfaces of the glass and frame with 
alcohol or wax and grease remover 
to ensure they are free of dirt, grease, 
etc. Then, with the surfaces clean, 
apply double-backed adhesive tape 
to the outside front half of the 
window frame and install the 
stationary glass as shown in Fig. 3. 
Ensure that the tape does not extend 
beyond the edges of the frame and 
the glass is located on the frame so 
that the distance from the edge of 
the glass to the edge of frame is 
constant. 

5. Installation of the window 
mouldings (Deluxe Model) requires 
the drawcord method; refer to 
Group 43 for techniques of a typical 
installation. 


6. Apply a bead of sealer to the 


periphery of the window opening 
(on the Pickup Box Cover) as shown 
in Fig. 2. 

7. To install any of the window and 
weatherstrip assemblies into the 
pickup box cover, use the drawcord 
installation method outlined for 
Windshields in Group 43. 


SLIDING WINDOW SCREEN 


Removal 

With the window fully open, slide 
the screen forward and lift out. 
Installation 

With the window fully open, slide 
the screen rearward while feeding the 
screen clips into the groove in the screen 
frame (Fig. 5). 
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FIG. 2 Side Glass Installation 
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FIG. 3 Pickup Box Cover Side Glass—Disassembled 
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FIG. 4 Sliding Window Handle and Cover 
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FIG. 5 Sliding Window Screen Installation 
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GENERAL INFORMATION 


TYPE OF SEALERS AND 
APPLICATION 


Since many sealers are used in the 
assembly of the truck, the following all- 
purpose sealers have been selected for 
service use. The method and points of 
application are shown in each applicable 
group. 


CAULKING CORD—19560 


This sealer has a plastic base with an 
asbestos filler, is heavy bodied and is 
commonly known as perma-gum. It is 
used on spotweld holes, around 
mounding clips, and between two 
surfaces not sealed by a gasket. Apply 
the sealer with a putty knife. 


TRIM CEMENT—19C525 


This cement is recommended for 
body panel plastic water shield and on 
some soft trim installations. It is also 
useful for repair or replacement of other 
vinyl and rubber trim. 


RUBBER CEMENT—19552 


This quick-drying, strong, adhesive 
cement is designed to cement 
weatherstripping to doors, bodies, cowl 
ventilators, and the surrounding metal. 
Windows and windshields that are set in 
rubber, can be effectively sealed against 
leakage by flowing cement into affected 
areas. 

Clean all grease, dirt, and old sealer 
from the surfaces to be cemented. Wash 


the surfaces thoroughly with a rag 
moistened with a suitable commercial 
cleaner. For best results, apply a 
medium coat of cement to both surfaces, 
allow it to dry until tacky, and then 
press both surfaces firmly together. 


BODY SEALER 19562 (WHITE 
and/or BLACK) 


This sealer does not run, is fast 
drying, and remains semi-elastic. The 
sealer can be used for seam sealing in 
such areas as the floor pan, wheelhouse, 
dash panel, running board, door 
openings, and drip rails. It can also be 
used to seal outside moulding clip holes, 
and for windshield and back window 
installation. 
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DIAGNOSIS AND TESTING 


DUST AND WATER LEAKS 


Remember, that the forward 
motion of the truck creates a slight 
vacuum within the body, particularly if 
à window or ventilator is partially open. 
Any unsealed crevice or small opening 
in the lower section of the body will 
permit air to be drawn into the body. If 
dust is present in the air, it will follow 


Under certain conditions, water can 
enter the body at any point where dirt or 
dust can enter. Any consideration of 
water leakage must take into account all 
points covered under dust leaks. 

To determine the exact location of a 
dust leak, remove the following trim 
from the cab; the cowl trim panel, the 
kick pads, and the floor mats. 

Removal of the trim will reveal the 
location of most leaks. Seal these leaks, 
and road test the truck on a dusty road 
to make sure that all leaks are sealed. 
The entrance of dust is usually indicated 
by a pointed shaft of dust or silt at the 
point of entrance. After the road test, 
check for indications of a dust pattern 
around the door openings, cowl panel, 
апа cowl side panel. 

Sometimes leaks can be located by 
putting bright lights under the truck, 
with the above components removed, 
and checking the interior of the body at 
joints and weld lines. The light will show 
through where leaks exist. 


FLOOR PAN PLUGS AND 
GROMMETS 


Many plugs and grommets are used 
in the floor pan and dash panel. The 


floor pan plugs seal the various body 
bolt access holes. 

If any plugs are missing or damaged, 
a dust or water leak may result. Such 
leakage may also occur around 
grommets used on the dash panel. When 
dust or water leaks are evident, these 
plugs and grommets should be checked 
for proper installation. 


DRAIN HOLES 


Drain holes are located on the 
underside of each door along the weld 
line of the inner and outer panels. If 
these holes become clogged with mud or 
road tars, water will collect inside the 
panels and rust the sheet metal from the 
inside. A sound of sloshing water in a 
door is an indication of this condition. 

Check the drain holes regularly. 
Clean the drain holes of dirt and foreign 
material with a punch or screwdriver. 


RATTLE ELIMINATION 


Most rattles are caused by a loose 
bolt or screw. Foreign objects such as 
nuts, bolts or small pieces of body 
deadener in the door wells, pillars, and 
quarter panels are often the source of 
rattles. Door wells can be checked by 
carefully striking the underside of the 
door with a rubber mallet. The impact 
made by the mallet will indicate if loose 
objects are in the door well. 

All bolts and screws should be 
tightened periodically. In the event that 
tightening the bolts and screws, located 
on such assemblies as the doors does not 
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eliminate the rattles, the trouble is 
probably caused by misalignment. If this 
is the case, follow the adjustment and 
alignment procedures for these 
assemblies. 

Rattles and squeaks are sometimes 
caused by weatherstripping and anti- 
squeak material that has slipped out of 
position. Apply additional cement or 
other adhesive, and install the material 
in the proper location to eliminate this 
difficulty. 


ADJUSTMENTS 


CHECKING BODY FOR 
MISALIGNMENT 


To align or square up a body, take 
two opposite diagonal measurements 
between pillars. Use a measuring tram 
for these measurements. Take the 
measurements between reference points 
such as crease lines or weld joints which 
are diagonally opposite each other on 
the two pillars being measured. Since all 
measurements should be made from the 
bare metal, remove all interior trim from 
the checking points. 


In some cases, it is difficult to obtain 
proper body alignment when repairing a 
body that is damaged on both sides. In 
these cases, horizontal and vertical 
measurements can be taken from a body 
of the same body style. Once these basic 
dimensions are taken and established on 
the damaged body, alignment can be 
made by diagonal measurements taken 
from points on the two pillars. 

Do not attempt to correct any 
serious misalignment with one jacking 
operation. This is particularly true if 
other sections of the body also require 


aligning. Align each section 
proportionately until the proper 
dimensions are obtained. 

Door openings are checked in the 
same manner as the body. Horizontal, 
vertical, and diagonal checking points 
are established on all four sides of the 
door opening that is being measured. 


FRAME INSPECTION 


ALL MODELS EXCEPT ECONOLINE 


Frame misalignment can affect front 
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wheel alignment and can cause 
Improper operation and/or abnormal 
wear of chassis parts. 

Before checking frame alignment, 
Inspect the frame for damage and loose 
parts. Inspect all frame members for 
cracks, twists, or bends. Check all 
welded connections for cracks. Inspect 
all rivets, bolts, and body support 
brackets for looseness. Make all 
necessary repairs or replacements. 


DIAGONAL OR X FRAME 
CHECKING METHOD 


ALL MODELS EXCEPT ECONOLINE 


Frame alignment can be checked 
without removing the truck body from 
the frame by using the diagonal or X 
checking method. 

1. Place the truck оп а clean level floor 
and set the parking brake. 

2. Select several points along one frame 
side member and very carefully 
transfer these points with a plumb 
bob to the floor. If desired, paper can 
be taped on the floor along both 
sides of the truck below the frame. 
Mark the points on the floor as 
accurately as possible. 

3. Locate the corresponding points 
along the opposite frame side 
member, and very carefully transfer 
these points to the floor in the same 
manner. 

4. Move the truck away from the 
marks on the floor, and measure 
between diagonal points. Both 
corresponding measurements 
should be equal within 1/4 inch. 
Measure diagonally between all 
points on the floor. 

5. Measure between corresponding 
points parallel to the frame side 
members. These measurements 
should be within 1/4 inch of each 
other. 

The squareness of the frame side 
member web and the lower flanges at the 
spring hangers should be within 1/16 
inch. The squareness of the side member 
web at the steering gear mounting 
location should be within 1/16 inch. 
The web and flange should be square at 
all other points within 1/8 inch. 


Any point on one side member 
should be within 1/8 inch ahead, 
behind, above, or below the 
corresponding point on the opposite side 
member. The frame should not be 
bowed more than 1/8 inch for each 100 
inches of frame length. The overall 
width of the frame should not vary more 
than 1/8 inch. 


FRAME REPAIR 


ALL MODELS EXCEPT ECONOLINE 


Drilling Precautions 

Do not drill holes in the frame 
flanges, since this tends to reduce the 
frame strength. 

Welding Precautions 

Disconnect the negative battery 
ground cable before using electric 
welding equipment. 

АП frame welding should be done 
with electric welding equipment, and 
the heat should be kept in a small area 
to prevent change in hardness of the 
metal. Do not apply heat to or weld 
50,000, 80,000 and 110,000 psi frames. 

When a reinforcement is welded to 
a side member, run the welds lengthwise 
along the reinforcement. 

Frame Straightening 

Frame misalignment can be 
corrected by straightening the out-of- 
line parts or by replacing the 
crossmembers, braces, or brackets if 
they are badly damaged. 

To prevent internal stresses in the 
metal, frame straightening should be 
limited to parts which are not severely 
bent. If heat is needed to straighten a 
frame member, keep the temperature 
below 1200 degrees F (a dull red glow). 
Excessive heat may weaken the metal in 
the frame members and cause 
permanent damage. Do not apply heat to 
50,000, 80,000 and 110,000 psi frames. 


Frame Reinforcing 

After a bent frame member has been 
straightened, inspect the member 
closely for cracks. If any cracks show, 
the frame member should be reinforced 
or replaced. If the frame is a 50,000, 
80,000 or 110,000 psi frame, no repair 


method is approved. 

Reinforcements can be made from 
channel, angle, or flat stock. The 
reinforcement stock should be of the 
same material and the same thickness as 
the frame member being reinforced. 

To insure sound repair, the crack 
should be prepared before the 
reinforcement is welded to a cracked 
frame member.Do not weld 50,000, 
80,000 and 110,000 psi frames. The only 
frame that welding is permissible on is 
the 36,000 psi frame.To prevent the 
crack from spreading, drill a 1/8 inch 
hole at the root of the crack. Grind out 
the crack to form a slot which will allow 
the weld to penetrate to the surface of 
the reinforcement. 

The proper location of the 
reinforcement depends upon the 
location of the crack. If the crack is at 
the bottom of the channel, the 
reinforcement should be welded to the 
channel bottom. If the crack extends 
along the side of the channel, an 
additional reinforcement should be 
welded to the side. 

Frame Member Replacement 

If a damaged frame member is to be 
replaced, new bolts, grade 8 fasteners 
and rivets required for replacement of 
parts, should be of the same 
specifications as the original bolts or 
rivets. In cases where it is necessary to 
substitute a bolt for a rivet, use the next 
larger size bolt. 
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REMOVAL AND INSTALLATION 


RADIATOR GRILLE 


F-100 THROUGH F-350 


The radiator grille assembly consists 
of the grille outer shell and two grille 
inserts. Each insert is attached to the 
outer shell with eight screws which can 
be removed from the the front of the 
vehicle. 

The grille outer shell installation is 
shown in Fig. 1. 

l. To remove the outer shell, remove 
four screws attaching each end of 
the grille to the fender. 

2. Remove the lower retaining screws 
along the lower edge of the grille. 

3. Remove the grille outer support 
bracket-to-radiator support bolts at 
each end of the grille. 

4. Remove the upper 
bracket-to-grille bolts. 

5. Disconnect the parking light wires 
and remove the grille. 

6. Tansfer all U-nuts, clips, mounting 
brackets etc. to a new grille if the 
grille is to be replaced. Then, 
position the grille. 

7. Connect the parking light wires. 

8. Install the upper mounting bracket- 
to-grille bolts. 

9. Install the grille outer support 
bracket-to-radiator support bolts at 
each end of the grille. 

10. Install the lower retaining screws 
along the lower edge of the grille. 

11. Install the four screws attaching 
each end of the grille to the fender. 


mounting 


FRONT FENDER 


Removal 


| 


2. 


3: 


8. 


Clean all дігі from the fender 
attaching screws, bolts and nuts. 
Remove the grille and headlight 
assemblies from the vehicle. 
Remove the screws attaching the 
front of the fender to the radiator 
support. 

Remove one screw attaching the 
rear lower end of the fender to the 
lower corner of the cab and remove 
one pin retaining the seal to the 
lower corner of the cab (Fig. 2). 
Remove one screw from inside the 
cab attaching the top rear corner of 
the fender to the cowl. 

Remove the screws attaching the top 
edge of the fender to the fender 
apron and radiator support and 
remove the fender from the vehicle. 
Remove the pins attaching the seal 
(Fig. 2) to the fender and remove the 
seal from the fender. 

Remove the nuts and retainers from 
the fender. 


Installation 


ТЕ 


2 


4. 


3: 


Position the nuts and retainers on 
the fender. 

Position the seal to the fender and 
install the attaching pins. 

Apply sealer to the upper edge of the 
apron. 

Position the fender to the apron and 
install the screws loose. 

Install one screw from the inside of 
the cab loose, attaching the top rear 


corner of the fender to the cowl. 

6. Install a pin retaining the seal to the 
lower corner of the cab, and install 
the screw loose, attaching the rear 
lower end of the fender to the lower 
corner of the cab. 

7. Install the screws loose, attaching 
the front of the fender to the radiator 
support. 

8. Adjust the fender position and 
tighten all mounting screws. 

9. Install the grille and headlight 
assemblies. 


REAR FENDER—PICK-UP 


l. Clean the dirt from the fender 
retaining bolts and nuts with a wire 
brush. 

2. Remove the fender brace to fender 
nut and bolt. 

3. Remove the fender to body nuts 
and/or bolts, and remove the fender. 

4. Clean the body in the fender 
attaching area. 

5. Position the new fender, and start all 
of the attaching bolts and nuts to 
assure bolt hole alignment. 

6. Tighten all of the fender retaining 
nuts and bolts. 


FRONT BUMPER 


The two methods of front bumper 
installation for all light truck models are 
shown in Fig. 3. On models with the 
bumper bolted directly to the frame, 
remove the bumper bolts and lift the 
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bumper from the frame. On models with 
bumper brackets (Fig. 3), remove the 
bumper bracket to frame attaching bolts 
and remove the bumper and brackets. 
Then, remove the brackets from the 
bumper. 


EXTERIOR MOULDINGS 


Before removing the exterior 
mouldings, determine by the type of 
retainer used if it is necessary to remove 
an interior trim panel (Fig. 4 through 6). 
If a weld stud is distorted or broken off, 
it should be replaced with a screw 
(379560-5101). 


BODY SEALER 


Тһе body sealer locations аге shown 
іп Fig. 9. Тһе sealer types and 
application procedures are given In 
General Information of Part 47-01. The 
test procedure for locating dust and 
water leaks is given in Diagnosis and 
Testing of Part 47-01. 
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BODY MOUNTS 


Removal 


l. 


Loosen the attaching bolt leaving a 
minimum of four threads in the 
retainer. 

Using a long solid bar or drift and a 
large hammer, strike the head of the 
attaching bolt sharply downward to 
separate the swedged or flare 
portion of the lower retainer from 
the upper retainer. Holding the 
lower retainer nut, remove the 
attaching bolt, lower retainer and 
absorber (Fig. 7). Note: On vehicles 
with a frame mounted midship 
auxiliary fuel tank or a in cab fuel 
tank, it will be necessary to either 
loosen or remove the fuel tank to 
provide tool clearance when 
removing the rear cab mounts. Refer 
to Part 24-50 for removal and 
installation procedures. 

Loosen all cab mount attaching 
bolts before raising the cab. Leave 
the bolts loosely in place in the 
mounts not being replaced. 


HOOD LATCH 
SUPPORT BRACE 


е и 


MOUNTING 
BRACKET 
8A382 


N2286-B 


4. Raise the body section enough to 
remove the upper absorber and 
retainer assembly. 

5. Discard all parts removed. 

Installation 

l. Position the new upper absober апа 
retainer assembly. Be sure the pilot 
section of the rubber absorber is 
positioned correctly in the frame 
crossmember or bracket. 

2. Lower the body section onto the new 
upper absorber and retainer. Use a 
drift to align the holes in the sheet 
metal and the mount. 

3. Insert the proper attaching bolt (Fig. 
7). 

4. Position a new lower absorber and 
lower retainer assembly on the 
attaching bolt and tighten until 
snug. 

5. Holding the lower retainer assembly 
with a suitable wrench, tighten the 
attaching bolt to 40 Ib. ft. for the 
front end sheet metal mounts or 50 
Ib. ft. for the front and rear cab 
mounts. 
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FIG. 2 Front Fender Installation 
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FIG. 3 Front Bumper Installation 


6. Tighten all other mounts that were 
loosened to the appropriate torque. 

7. On trucks equipped with a midship 
auxiliary tank it is necessary to cut 
the left rear cab attaching bolt 1/2 
inch from the lower retainer nut to 
provide adequate clearance between 
the bolt and the fuel tank. Retorque 
the bolt after cutting. This operation 
is only necessary when the left rear 
cab mount is replaced. 

8. If the fuel tank was loosened or 
removed, reinstall the fuel tank in 
the original position. 


SLIDE-OUT SPARE TIRE CARRIER 


F-100 AND F-250 


Removal 

1. Rotate the lock pin, aligning the 
tang on the pin with the slot in the 
channel assembly and the release 
handle. Remove the lock pin (Fig. 
8). 

2. Pull down on the release handle by 
pulling it down and outward to 
unlock the carrier channel assembly 
from the latch bracket assembly. 

3. The channel assembly and spare tire 
assembly is now held by the latch 
bracket assembly tangs. 

4. Grasp the release handle and lift the 
carrier and spare tire upward to take 
the weight off of the latch bracket 
assembly. Pull the latch bracket 
outward to release latch from 
channel assembly and carefully 
lower the spare tire and channel 


assembly to the ground. 


5. Grasp the hand-hold area of the 
channel assembly and, lifting 
slightly, pull both the spare tire and 
channel assembly outward until the 
channel assembly contacts the 
builtin stop of the support assembly. 

6. Remove the spare tire and wheel 
from the channel assembly. 

Installation 


Before installing the spare tire and 


wheel assembly into the slide-out 


с 
r 


аггіег, refer to Fig. 8 for spacer 
equirements and adjustment 


procedures. 


J: 


2. 


Place spare tire assembly in position 
on channel assembly. 

Lifting the channel assembly and 
spare tire, slightly, push both back 
under the vehicle until the channel 
assembly hits the stop and is 
positioned correctly on the support 
assembly. Note: The latch bracket 
assembly must be lined up with the 
slot in the channel assembly and the 
support assembly. 

Lift the spare tire assembly and 
channel assembly upward. The latch 
bracket assembly should slide freely 
through the slot of the channel and 
support assembly until the latch 
bracket assembly snaps into position 
and now supports the spare tire 
assembly and channel assembly. 
Push the release handle downward 
(rotating inward) until it is in the 
locked position. 

Install the lock pin in position and 
lock the release handle to the 
channel assembly (Fig. 8). 


SIDE-MOUNTED SPARE TIRE 
CARRIER 


F-100 THROUGH F-350 


Removal 


The side-mounted spare tire carrier 


is enclosed with a removable cover panel 
assembly. The cover panel assembly is 
held in position by two torsion-bar type 
wire latches and two hook-type hinges 
and hinge brackets. 


Це 


N 


Release the front and rear latches 
(item #3 Fig. 9), by lifting the latch 
handle out of the locked position in 
the lower panel inner flange. Push 
the latches inward and at the same 
time, pull downard and outward 
which releases the panel at the top. 
Swing the panel assembly (item #1) 
outward and remove both front and 
rear hooks (hinge) from the front 
and rear hinge brackets (item #5 
and #2) and remove the panel 
assembly. 

Release the wing nut safety latch 
(swing the latch upward) and 
remove the wing nut (item 3£7). 
Lower the retainer plate assembly 
(item #6) to the ground. Note:The 
plate assembly is utilized as an assist 
ramp for removal and installation of 
the spare tire. 

Remove the wing nut bolt (item #5) 
from the inner support assembly 
(item. 3-4) and grasping the lower 
part of the spare tire, pull it away 
from the support assembly (item 
#4) allowing the spare tire assembly 
to slide down the retainer plate 
assembly as an assist ramp (item 


3-6). 
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FIG. 4 Cab Exterior Mouldings—Ranger 


47-30-06 


FIG. 5 Cab Exterior Mouldings 


Installation 


Note: On vehicles not originally 


equipped with a spare tire, the carrier 
will have a shipping bolt and nut 
installed (item 10 and 12) which must be 
removed and discarded before installing 
a spare tire at a latter date. See Fig. 9. 


I; 


Position the spare tire on the 
retainer plate assembly (item #6 
Fig. 9) and roll or slide the spare tire 
up into the storage compartment 
with the lower part of the spare tire 
resting on the retainer assembly. 

Lifting up on the retainer assembly 


F-100 THROUGH F-350 


will push the spare tire into position 
allowing it to rest on the inner 
support assembly (item 3£4). Install 
the wing nut bolt (item #5) on the 
support assembly. Push the outer 
retainer plate against the spare and 
insert the wing nut bolt through the 
hole in the retainer as shown in Fig. 
9: 

Install the wing nut and tighten 
securely. Rotate the safety latch 
downward into position against the 
wing nut. 

Positioning the front and rear hooks 
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47-30-06 
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(hinges) into the front and rear hinge 
brackets (item #5 and #2), swing 
the cover panel upward into position 
in the opening of the pick-up box 
side panel. Hold panel in this 
position. 

Push the front and rear latch 
handles inward past the lower panel 
flange and, lifting each latch handle 
upward to clear the upturned flange, 
pull each latch handle outward and 
allow the latch handle to drop into 
the locked position in the panel 
lower flange. 
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COMPONENT INDEX 


REMOVAL AND INSTALLATION 
Body Sealer 
Bumper — Front 


COMPONENT INDEX 


REMOVAL AND INSTALLATION - Cont. 
КЕСТЕ - Fender — Front 
TIVE 31- Grille’ 6 


REMOVAL AND INSTALLATION 


RADIATOR GRILLE 


Removal 

1. Remove 3 screws attaching each end 
of the grille to the front fender (Fig. 
1). 

2. Remove 6 screws attaching upper 
support to radiator support. 

3. Remove hood latch support lower 2 
screws. 

4. Remove lower center bracket 
attaching screw. 

5. Remove the outer lower bracket-to- 
radiator support screw (1 each side). 

6. Disconnect headlight wires and 
remove grille. 

7. Transfer the hood latch support, 
upper support, headlights and 
mounting brackets to new grille if 
the grille is to be replaced. 


Installation 

1. Position the grille to the front of the 
vehicle and connect the headlight 
plugs to the headlamps. 

2. Install the outer lower bracket-to- 
radiator support screw (one on each 
side). 

3. Install the lower center bracket 
attaching screw. 

4. Install the hood latch lower support 
screws (two). 

5. [nstall six screws attaching the 
upper support to the radiator 
support. 

6. Install three screws attaching each 
end of the grille to the front 
fender(s). 


FRONT FENDER 


Removal 

l. Clean all dirt from the fender 
attaching screws, bolts and nuts. 

2. Remove the grille and headlight 
assemblies from the vehicle. 


3. Remove five screws attaching the 
top edge of the fender apron to the 
fender (Fig. 2). 

4. Remove the four screws attaching 
the rear of the fender to the cab. 

5. Remove three screws attaching the 
front of the fender to the radiator 
support (Fig. 2) and remove the 
fender from the vehicle. 

6. Remove three screws and nuts 
attaching the extension brace to the 
fender and extension, and remove 
the brace. 

7. Remove three extension attaching 
screws and nuts and remove the rear 
lower extension from the fender. 

8. Remove nine seal pins and remove 
the seal from the fender (Fig. 2). 

9. Remove the rear filler (Fig. 2) from 
the rear edge of the fender. 

10. Remove all nuts and retainers from 
the fender. 

Installation 

1. Position the nuts and retainers on 
the fender. 

2. Position the rear filler (Fig. 2) to the 
fender and install the attaching 
screws, washers, and nuts. 

3. Position the seal to the fender and 
install the attaching pins. 

4. Apply sealer to the upper edge of the 
lower rear extension (Fig. 2) and 
position the extension to the fender. 
Then, install the three attaching 
bolts and nuts. 

5. Position the extension brace to the 

fender and extension and install the 

three attaching screws and nuts. 

Apply sealer to the fender apron 

(Fig. 2), and position the fender to 

the vehicle and over the fender 

apron and install the fender to 
fender apron attaching screws loose. 
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7. Position the front of the fender to 
the radiator support and install the 
three attaching screws loose. 

8. Install the four screws that attach 
the rear of the fender to the cab. 

9. Install the radiator grille and 
headlight assemblies on the vehicle. 

10. Align the fender to the body and 
tighten all the fender attaching 
Screws. 


FRONT BUMPER 


Remove the bolts attaching the 
bumper to the frame and remove the 
bumper from the vehicle. To install the 
bumper, position the bumper to the 
frame and install the attaching bolts. 


BODY SEALER 


The sealer types and application 
procedures are given in General 
Information of Part 47-01. The test 
procedure for locating dust апа water 
leaks is given in Diagnosis and Testing 
of Part 47-01. 
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REMOVAL AND INSTALLATION 


RADIATOR GRILLE 


Remove the six screws from the 
outside of the grille which retain the 
grille to the hood assembly (Fig. 1). 
Then, remove seven retaining screws 
and washers from the inside of the hood 
assembly and remove the grille. 


FRONT BUMPER 


Remove the bolts attaching the 
bumper to the bumper brackets and 
remove the bumper from the vehicle. To 
install the bumper, position the bumper 
to the bumper brackets and install the 
attaching bolts. 


FIG. 1 Radiator Grille Installation—L, LN and LT-Series 


RUNNING BOARD 


Removal 

l. Remove the four screws retaining 
the upper running board to the 
lower running board and to the 
fender (Fig. 2). 

2. Remove the two screws retaining the 


N 1875-A 


47-32-02 


L-SERIES 


47-32-02 


—— ooi ен U U UU u bl sd 


upper running board to the running 
board front supports. Then, remove 
the upper running board. 

3. Remove the screws retaining the 
lower running board to the running 
board rear support. 

4. Remove the screw retaining the 
running board to the running board 
brace and remove the lower running 
board. 

5. Remove the screws retaining the two 
front support brackets and the rear 
support bracket to the frame side 
rail and remove the brackets. 

Installation 

1. Position the two front support 
brackets and the rear bracket-to- 
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FIG. 2 Running Board Assembly—t-Series 


frame side rail and install the 
retaining screws. 


2. Install the lower running board by 


installing the retaining screws which 
secure it to the rear support bracket 
and brace (Fig. 2). 

3. Position the upper running board to 
the front support bracket and install 
the retaining screws. Also install the 
screws retaining the running board 
to the fender and lower running 
board. 


EXTERIOR TRIM 


Before removing the exterior 
mouldings, determine by the type of 


retainer used if it is necessary to remove 
an interior trim panel (Fig. 3). If a weld 
stud is distorted or broken off, it should 
be replaced with a screw (379560-S101). 


BODY SEALER 


The sealer types and application 
procedures are given in General 
Information of Part 47-01. The test 
procedures for locating dust and water 
leaks is given in Diagnosis and Testing 
of Part 47-01. 
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FIG. 3 L-Series Exterior Trim 
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MAJOR REPAIR OPERATIONS 


FIBERGLASS REPAIR 


SAFETY PRECAUTIONS 


Always use rubber gloves or the 
special hand cream supplied with epoxy 
resin repair kits. REMOVE ANY 
RESIN FROM THE HANDS AS 
SOON AS POSSIBLE AND 
PARTICULARLY BEFORE THE 
MIXTURE STARTS TO GEL. Any 
resin that adheres to the hands may be 
removed with lacquer thinner followed 
by a thorough washing with soap and 
water. 

Use a respirator when grinding the 
fiberglass surface and use a vacuum 
attachment when operating a belt 
sander. | 

Always work іп а well ventilated 
area in order to avoid possible toxic 
fumes that may result from using resin 
mixtures. Exercise care so as not to get 
any resin on clothing. 


Keep all materials, utensils and the 
work area clean and dry as resin repairs 
involve chemical reactions. Any dirt, 
foreign material or moisture may upset 
the chemical reaction and result in an 
unsatisfactory repair. 


REPAIR PROCEDURE 


Grind or sand away all loose or 
broken material at the damaged area. 
Scuff sand the surface approximately 
one inch around the area to provide a 
good bonding surface. Be sure that the 
surface to be repaired is clean, dry, oil 
and paint free. 

For cracks, form a shallow V along 
the crack with a file or grinder. Fill the 
area with a good quality polyester or 
epoxy body repair compound. Follow 
the manfacturer's directions with regard 
to mixing procedures. Allow the 
compound to harden and then sand 
smooth. If the surface is not level or 


smooth, use an additional filling and 
sand to a final smooth finish. 

For larger broken areas use 
fiberglass cloth (five layers) 
impregnated with the resin, to cover the 
area. Overlap the damaged portion by 
one or two inches. When the material 
has hardened, file or grind and sand 
smooth. If low spots exist, fill them with 
resin mixture to which has been added 
short fibers cut from the fiberglass cloth. 
Add enough of the cloth to form a putty 
like resin mixture. 


PAINTING 


After the desired repaired surface 
has been obtained, prime and paint the 
surface in the normal manner. 
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DESCRIPTION АМО OPERATION 


TILT CAB MECHANISM 


The C-Series cab is hinged at the 
front and will tilt forward 
approximately 45 degrees, permitting 
easy access to the engine and other 
chassis components. A double lock is 
provided at the rear of the cab. The 
handle release operates the main part of 
the lock, while the lock cam hook and 
the safety latch are each operated by a 
control rod. 

Before tilting the cab, make sure that 
no loose articles are lying around in the 
cab. If the truck is equipped with a grille 
guard, this guard must be tilted before 
the cab is tilted. To tilt the cab, pull up 
on the operating arm, pull out on the 
lower control rod to release the safety 
latch (Fig. 1). Hold the cab and let it rise 
slowly. 


The oil and water can be checked 
and/or added through the large access 
plate behind the right seat back (Fig. 2). 

The cab hinges are mounted toward 
the forward end of the frame side rails. 
The hinges are composed of an upper 
half, a lower half, a large hinge pin, a 
hinge pin bushing, and a bushing cap. 
All linkages and controls are pivoted in 
the centerline of the hinge pins. 
Therefore, the hand brake mechanism, 
steering column, accelerator linkage, 
and shifter linkage all have pivot points 
or universal joints in the centerline of 
the cab pivot pins. 

If the entire cab must be removed, as 
in case of an accident, remove the tilt 
assist springs, disconnect every pivot 
point which falls in the centerline of the 


hinge pins, remove the support arm and 
remove the two pivot pin bushing caps. 
Also disconnect the heater hoses, the 
cables, and the electrical wiring. Lift the 
cab off the chassis. 

The tilt assist springs are of the coil 
type and are loaded at all times, even 
when the cab is tilted up. Therefore, to 
avoid injury, the spring removal 
procedure given in Removal and 
Installation should be strictly followed. 


LOCK 


The complete lock mechanism (Fig. 
1) consists of a release handle, operating 
arm, lock cam, cam hook, hood striker, 
safety latch, and the hook release levers 
with control rods. 
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FIG. 1 C-Series Cab Mechanism 


ADJUSTMENTS 
LOCK ASSEMBLY from the top of the hook when the cab 
The cam hook and the secondary аа күн кты 
ct thei contact of the 
latch should both contac eir safety latch to safety latch striker 


individual strikers about 1/4 inch down 
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C-SERIES 47-34-03 
REMOVAL AND INSTALLATION 
LOCK CAM BUSHING CAP 2. Disconnect the latch return spring 
and the cam hook return spring. 
Removal 


1. Tilt the cab and tie it down at a good 
working level. 

2. Remove the clevis pin retaining the 
operating arm in the cam lever (Fig. 
3). 


3. Remove the forward cam nut, cotter 
pin, nut, and large washer, and pull 
the cam and lever assembly out of 
the cab. 

4. Remove the rearward cam nut 
cotter pin, the nut, washer, cam 
lever, and large spacer. 

Installation 

1. On the rearward end of the cam 

(flattened end), install the large 

spacer and the cam lever. With the 

cam straight up, the lever should be 
pointing up and to the right at 
approximately a 45 degree angle. 

Install the washer, nut, and cotter 

pin to hold the cam lever on the cam. 

3. Position the cam in the cab, and 
install the large washer, nut, and 
cotter pin. 

4. Connect the operating arm to the 
cam lever with the clevis pin. 
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LOCK ASSEMBLY 


Removal 

1. Remove the cab left-side bumper. 

2. Remove each control rod cotter pin 
and washer, disconnect the safety 
latch and the cam hook control rods. 

3. Remove the cotter pin and washer 
from the safety latch clevis pin out of 
the forward side of the radiator 
support. 

4. Remove the two bolts and nuts 
retaining the lock assembly to the 
cab rear support, and remove the 
lock assembly (Fig. 3). 

5. Remove the cam hook and the safety 
latch. 

Installation 

1. Install the cam hook and the safety 
latch with the release levers and 
return springs (see the two following 
procedures) 
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FIG. 3 C-Series Cab Lock Cam 
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FIG. 4 Cab Hinge Pin Bushing 
Removol 

2. Position the lock assembly in the 
radiator support, and install the 
retaining bolts and nuts. 

3. Push the safety latch clevis pin 
through the forward side of the 
radiator support and install the 
washer and cotter pin. 

4. Connect the safety latch and the cam 
hook control rods, and install the 
washer and cotter pin in each rod. 
Check the lock assembly operation. 
Adjust the lock assembly, if 
necessary. 

5. Install the cab left-side bumper. 


LOCK CAM HOOK 


1. Remove the cam hook control rod 
cotter pin and washer. 

2. Drop the cam hook down and 
disconnect the return spring from 
the small clevis pin. 


3. Install the small clevis pin in the new- 


hook with the hole end of the clevis 

pointing rearward. 
4. Start the hook into position, and 
connect the hook return spring to 
the small clevis pin. 
Start the large clevis pin through the 
forward side of the lock assembly, 
and then install two washers, the 
cam hook, one washer, the cam 
hook release lever, and one more 
washer on the clevis pin. Insert the 
clevis pin through the rearward side 
of the lock assembly, and install one 
washer and the clevis cotter pin. 
Check the operation of the lock 
assembly, and adjust it if necessary. 


SAFETY LATCH 


1. Remove the lock assembly from the 
cab rear support. 
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3. Remove the safety latch clevis pin 
from the lock assembly, and remove 
the safety latch. 

4. Install the clevis pin in the safety 
latch and the latch release lever, 
then insert the clevis pin through the 
lock assembly just far enough to 
hold it on the forward side. 

5. Connect the cam hook return spring 
and the safety latch return spring. 

6. Install the lock assembly in the 
radiator support. 


HINGE PIN AND/OR BUSHING 


Removal 
The hinge pin bushing cap, bushing, 

and hinge pin are accessible from above 

through an access hole in the floor pan. 

l. Because of the extreme upward 

pressure of the tilt assist springs 

when the cab is down, the cab must 
be strapped down before the hinge 
pin cap is removed. Measure the 
distance between one of the hinge to 
cab bolts and one of the bumper 

lower bolts. Drill holes, shape a 

piece of strap iron, and install the 

strap iron between these two bolts. 

If the left hinge pin is to be removed, 

remove the steering shaft universal 

joint. If the right hinge pin is to be 
removed, move the transmission 
cross-shaft lever out of the way. 

3. Make sure the cab is firmly locked 
down at the rear. Roll back the floor 
mat, and remove the small access 
hole cover, on the toe board (Fig. 4). 

4. Remove the cap retaining bolts and 

the cap. 

From underneath, remove the hinge 

pin retaining nut, and knock the 

hinge pin out of the bushing with a 

brass drift. 

Installation 

1. Lubricate the inside of the hinge pin 
bushing with Lubriplate, position 
the bushing in the hinge, and drive 
the hinge pin through the hinge and 
bushing. 

2. Install the hinge pin retaining nut 
loosely. 

3. Position the bushing cap, and install 
the cap retaining nuts. 

4. Tighten the hinge pin retaining nut, 
and install the cotter pin. 

5. Remove the strap iron hold down. 

Install the access hole cover, and 

position the floor mats. 
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FIG. 5 Assist Spring Chained Down 


TILT ASSIST SPRING 


The tilt assist springs are loaded 
even When the cab is tilted up. Follow 
this procedure carefully to save time and 
avoid a possible mishap. 

Removal 

1. Raise the cab. Have a helper hold 
the cab part way down, and place a 
chain between the first full coil at the 
top and the third coil from the 
bottom. Take all the slack out of the 
chain, and fasten the links together 
with a bolt and nut (Fig. 5). 

2. Raise the cab and lock the support 
arm. 

3. Inside the cab, roll back the floor 
mat and remove the upper spring 
saddle retaining nut (Fig. 6). 

4. From underneath, remove the lower 
spring saddle retaining nut. 

5. Remove the upper and lower spring 
saddles and saddle bolts. Remove 
the spring. It is not necessary to 
remove the support plate above the 
spring unless it is damaged. It acts as 
a floor pan reinforcement only. 

6. If the spring which was removed is 
not to be used, it will be necessary to 
compress it in a press to remove the 
chain. Use Tool T54T-1175-E (rear 
wheel grease retainer replacer) in the 
top of the spring because it provides 
a good bearing recess for the press 
ram. Use a good sized board (on top 
of a steel block) below the spring. 
Drive a nail in the board to keep the 
spring from slipping sidewise. Place 
the spring over the nail and 
compress the spring carefully. Stand 
to the side of the press in case the 
spring slips out. When the chain is 
slack, remove it, and release the 
spring slowly. 

Installation 

1. If the spring to be installed is not 
strapped down, it must be 
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FIG. 6 Upper Spring Saddle 
Retaining Nut 


compressed and chained on one side 

before it is possible to install it. 

In the press, place the spring over 
the nail in the board, place Tool T54T- 
1175-E in the top of the spring, and 
compress the spring until the 
measurement between the top of the first 
full coil and the bottom of the third full 
coil from the bottom is 9 inches (Fig. 7). 
Place the chain around these particular 
coils, take up all the slack, and fasten the 
links with а bolt and nut. The chain 
must be fastened іп the above- 
mentioned coils or the spring will not 
bend properly when released. Also, the 
chain will interfere with the 
crossmember if fastened on any coil 
lower than the third from the bottom. 
Release the press slowly. Fig. 8 shows 
the spring tied down and ready for 
installation. 

2. Position the tied down spring in the 
chassis, install the lower spring 
saddle and bolt, and run the nut on 
about three threads. 

3. Install the upper spring saddle and 
bolt, and tighten the nut until all the 
slack is taken up. 

4. Tighten the lower spring saddle bolt 
securely, and tighten the upper bolt. 

5. Have a helper lower the cab about 
half-way, and remove the chain 
from the spring. 


SLEEPER CAB 


Removal 

1. Disconnect the air hose retainer 
springs. 

2. Remove the right and left upper 
ladder sections. 

3. Remove the cab roof trim panels. 
Remove the sleeping compartment 
safety straps from the roof panel and 
remove the mattress and package 
tray trim panels. Using the upper 
ladder retainer bolt holes, attach 
suitable rope to the sleeping 
compartment to use as a lifting sling 
and attach a chain fall to the sling. 
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4. Remove the sleeping compartment- 
to-cab retaining bolts (Fig. 9). 

5. With the aid of an assistant and the 
use of the chain fall, remove the 
sleeping compartment from the 
truck. 

Installation 

1. Apply sealer around the cab body 
opening (Fig. 9) and the seal surface 
of the sleeping compartment. 

2. Position the upper back panel seal 
assembly on the truck cab. 

3. With the aid of an assistant and a 

chain fall, position the sleeping 

compartment assembly on the truck. 

Be sure that the sleeping 

compartment-to-cab seal is properly 

positioned. 

Remove the chain fall and sling. 

Install the sleeping compartment-to- 

cab retaining bolts. 

6. Install the cab roof trim panels, 
package tray trim panels, sleeping 
compartment mattress and the 
sleeping compartment safety straps. 
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BUMPER 


Remove the bolts attaching the 
bumper to the bumper arms and remove 
the bumper from the vehicle. To install 
the bumper, position the bumper to the 
bumper arms and install the attaching 
bolts. Tighten the attaching bolts and 
nuts to 50-70 ft-lb (7/16 inch) and 75- 
105 ft-Ib (1/2 inch) torque. 


Tool— 
T54T-1175-E 


Press Ram 
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FIG. 7 Free Spring Mounted in 
Press 
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FIG. 8 Assist Spring Ready for 
Installation 


FIG. 9 Sleeper Cab Installation 
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EXTERIOR TRIM 


The exterior trim installation and 
methods of trim attachment are shown 
in Fig. 10. When removing the exterior 
trim pieces, use care not to damage the 
vehicle exterior finish. 


BODY SEALER 


The sealer types are application 
procedures are given in General 
Information of Part 47-01. The test 
procedure for locating dust and water 
leaks is given in Diagnosis and Testing 
of Part 47-01. 
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FIG. 10 C-Series Exterior Trim 
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DESCRIPTION AND OPERATION 


CAB TILT MECHANISM 


DESCRIPTION 


The W-Series cab is raised and 
lowered with a hydraulic cylinder which 
is actuated by a hand operated pump. 
The pump is located on the right side 
behind the cab. The pump is a three 
piece assembly consisting of the pump 
body, a reservoir, and a control valve. 

Two safety features are incorporated 
in the tilt mechanism hydraulic system. 
One 15 an orifice that controls the fluid 
flow through the system, and controls 
the free-fall rate of the cab. The second 
safety feature is velocity fuses which are 
located in the hydraulic cylinder. These 
fuses are similar to a ball check valve 
and will isolate one section of the system 
and stop movement of the cab in the 
event of a hose failure. 

The cab is locked down and released 
by two hydraulic latches. 


OPERATION 


There are two tilt positions for the 
cab; the first is 50 degrees and the 
second is 80 degrees. A stop pin in the 
control arm assembly will stop the cab 
from going farther than 50 degrees. 
With the 50 degrees stop pin removed, 
the cab can then be tilted the full 80 
degrees. Whenever the cab is tilted 80 
degrees, the radiator lower front grille 
must be removed to prevent damage to 
the grille 

After the cab has been partially 
raised by hydraulic action, it will pass an 
overcenter position. When this point is 
passed, no further pumping action is 


necessary since the weight of the cab will 
provide the force for further tilting. A 
valve in the pump will keep the rate of 
movement under control for safe 
operation. 

Reversing the pump control lever 
(which is integral with the pump) and 
operating the hydraulic pump will lift 
the cab toward the drive position. Once 
again when the over-center position 1s 
reached, the weight of the cab will 
complete the lowering operation. 


CAB TILTING INSTRUCTIONS TO 
LIFT CAB TO THE 50 DEGREE TILT 
POSITION 


1. Remove all loose articles from the 
cab. 

2. Apply the parking brake; place the 
transmission in neutral. 

3. Move the control valve lever to the 
lift position (lever all the way 
outboard against the stop). Check 
the air and electrical cables and 
hoses to be sure that they will not 
catch on the engine or chassis and 
become damaged when the cab is 
tilted. 

4. Pump the cab up until it passes the 
balance point and begins to descent. 
The cab will stop at 50 degrees. 


80-DEGREE TILT POSITION 


1. Remove the lower front grille panel. 

2. Tilt the cab to 50 degrees as 
described above. 

3. Remove the 50 degree stop pin. 
Adjust the control valve to the down 
position, (lever all the way inboard 
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against the stop). Pump the cab 
down slightly to free the pin. 
Remove the pin. Do not force the 
pump handle as internal damage to 
the pump may result. 

4. Re-adjust the control valve handle 
to the lift position (lever all the way 
outboard). The cab will tilt forward 
to 80 degrees. 


TO LOWER THE CAB 


1. Be sure the transmission shift lever 
is in neutral. 

2. Adjust the control valve to the down 
position (lever all the way inboard). 
Check the air and electrical cables 
and hoses to be sure that they will 
not be damaged as the cab is 
lowered. 

3. Pump the cab until it passes the 
balance point and begins to descend. 

4. Replace the stop pin if tilted to 80 
degrees. 


SPECIAL INSTRUCTIONS 


If the cab stops during free-fall 

descent: 

l. Adjust the control valve to the 
Opposite position. 

2. Pump a few strokes to release the 
hydraulic safety lock. 

3. Return the control valve to its 
original position for cab descent. 
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ADJUSTMENTS 


CAB FREE-FALL RATE 
ADJUSTMENT 


The free fall rate of the tilt system is 
controlled by two set screws located in 
the control valve portion of the 
hydraulic pump (Fig. 1). The set screws 
adjust the stop positions of the control 
lever. This restricts or opens the valve 
Internal ports to Increase or decrease 
fluid flow, and thus controls the free-fall 
rate. The rate is preset at the factory and 
normally will not need adjusting. If 
however, the free-fall rate is too great, 
an adjustment should be made. 


CHECKING TILT MECHANISM 
RESERVOIR HYDRAULIC FLUID 
LEVEL 


Remove the filler plug and observe 
the fluid level. It should fill the 
standpipe in the reservoir. If the fluid 
level is low, add fluid to fill the 
standpipe. Use only hydraulic fluid 
which meets the MIL-H-5606-B 
specification. 


HYDRAULIC TILT MECHANISM 
BLEEDING INSTRUCTIONS 


The following procedure should be 
followed to bleed air from the tilt 
mechanism hydraulic system. 

l. The cab must be in the down 

(driving) position. 

2. Loosen the hydraulic hose at the left 
cab latch hose fitting. Slowly operate 
the pump until all air is bled from 


the hydraulic hose and only fluid 
comes from the fitting. 

3. Tighten the hose fitting at the left 
cab latch. 

4. Repeat Steps 2 and 3 to bleed air 
from the system at the right cab 
latch. 

5. Loosen the hose fitting at the frame 
(rear) end of the tilt cylinder. 

6. Remove the filler plug from the 
reservoir and fill the reservoir to the 
top with hydraulic fluid meeting 
MIL-H-5606-B specification. Do 
not install the filler plug. 

7. Move the control valve lever to the 
up position and slowly operate the 
pump. If the pump is operated too 
fast, all the air will not be removed 
from the system. 

8. Slowly operate the pump until there 
are no air bubbles in the fluid 
coming out around the loose 
cylinder fitting. Then, tighten the 
fitting while operating the pump. 

9. Check the fluid level and add fluid 
until the reservoir is full to the top of 
the standpipe. 

10. Place the control valve on the pump 
in the down position and loosen the 
vent plug on top of the tilt cylinder 
near the cab attachment. 

11. Operate the pump slowly until there 
are no air bubbles in the fluid 
coming out around the loose vent 
plug. Then, tighten the plug while 
operating the pump. Do not over 
tighten the plug. It should be 
tightened only to 14-16 in-Ib torque. 


12. Check the fluid level and add fluid 
until the reservoir is full to the top of 
the standpipe. Then, install the 
reservoir filler plug. 
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FIG. 1 Free-Foll Rate Adjustment 


REMOVAL AND INSTALLATION 


GRILLE 


To remove the lower radiator grille 
it is necessary to remove the four 
retaining bolts. The upper radiator grille 
can be removed by removing the nine 
retaining screws from around the outer 
edge of the grille. Installation of the 
grille(s) can be accomplished by 
positioning the grille(s) to the vehicle 
and installing the retaining screws and/ 
or bolts. 


FRONT BUMPER 


Removal 
1. Disconnect the horn wire from the 
horn attached to the bumper. 


2. Remove six of the eight bolts and 
nuts attaching the bumper to the 
bumper arms. 

3. Remove the remaining two bolts and 
nuts and remove the bumper from 
the vehicle. 

4. Remove the horn and license plate 
from the bumper if the bumper is to 
be replaced. 

Installation 

1. Install the horn and license plate on 
the front bumper. 

2. Position the bumper to the vehicle 
and install one bolt and nut at each 
end of the bumper. Then, install the 
remaining six bolts and nuts and 
tighten all bolts and nuts to 75-105 
ft-lb torque. 


3. Connect the wire to the horn and 
check the operation of the horn. 


CAB TILT CYLINDER 


Removal 

1. Remove the radiator lower grille 
from the front of the cab. 

2. Release the cab latch and raise the 
cab. Then, remove the pin from the 
cab support arm and tilt the cab to 
the 80 degree position 


3. Place support stands under the top 
front edge of the cab. Use care to 
prevent damage to the cab or the 


paint 
4. Release the pressure from the tilt 
cylinder by moving the control valve 
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lever to the down position. 

5. Remove the cotter pin and washer 
from the tilt cylinder clevis pin and 
remove the clevis pin and washer 
from the front bracket (Fig. 2). 

6. Remove the cotter pin and washer 
from the tilt cylinder pivot bolt (Fig. 
2) and remove the cylinder from the 
pivot bolt. 

7. Position a drain pan under the tilt 
cylinder. Disconnect the hoses from 
the fittings on the tilt cylinder and 
allow the fluid to drain from the 
hoses and cylinder. 

Installation 

l. Apply Loctite Sealer (C3AS-19554- 
A) to the threads of the cylinder 
fittings and connect the hoses to the 
fittings. Bleed all air from the 
hydraulic lines and cylinder as 
outlined in Adjustments. 

2. Position the cylinder on the pivot 
bolt (Fig. 2), and install the washer 
and cotter pin. 

3. Position the support arm, washer, 

and tilt cylinder to the front bracket 

(Fig. 2). Install the clevis pin. 

Position the washer on the clevis pin 

and install the cotter pin. 

Raise the cab to the 50 degree tilt 

position and install the pin in the cab 

support arm. Then lower the cab 
and check the cylinder and hose 
connections for leaks. 
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CAB UPPER LATCH AND/OR 
INSULATOR 


Removal 

1. Tilt the cab. 

2. Remove four bolts and washers 
attaching the cab upper latch, 
insulator, and bracket to the cab 
(Fig. 3) and remove as an assembly. 

3. Remove four nuts, bolts, springs, 
washers, and bushings attaching the 
latch, insulator, and bracket 
together and separate the latch from 
the insulator and bracket. 

Installation 

1. Place the insulator and bracket on 
the latch and install the spacers, 
springs, washers, bolts, and nuts 
(Fig. 3) and tighten to 36-44 ft-lb 
torque. 

Different insulators are used on the 
sleeper cab than on the standard cab. Be 
sure that the correct insulator is used if 
replacement is necessary. 

2. Position the latch, insulators, and 
bracket assembly to the cab and 
install the four attaching bolts and 
washers. 

3. Lower the cab and check the 
alignment of the upper latch with 
the lower latch. Align the two 
latches as required. 
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EXTERIOR TRIM 


Removal The exterior trim installation and 
l. Tilt the cab to the 50 degree methods of trim attachment are shown 
position. in Fig. 4. When removing the exterior 


2. Disconnect the hydraulic hose from 
the cab latch fitting. 

3. Remove the dust shield from the 
latch. 

4. Remove four nuts, bolts, and eight 
washers attaching the lower latch to 
the latch bracket (Fig. 3). 

5. Remove the latch from the latch 
bracket. 

Installation 

l. Position the latch to the latch 
bracket and install the attaching 
bolts, washers, and nuts (Fig. 3). 

2. Connect the hydraulic hose to the 
cab latch fitting. Leave the fitting 1/ 
4 turn loose. 

3. Operate the hand pump slowly to 
expel all air from the cab latch at the 
fitting. 

4. Fill the pump reservoir with the 
specified hydraulic fluid 
(Adjustments Section). 

5. Check the alignment of the upper 
latch and lower latch. 

6. Install the dust shield on the latch. 

7. Lubricate the latch mechanism as 
outlined in Adjustments. 


trim pieces, use care not to damage the 
vehicle exterior finish. 


BODY SEALER LOCATIONS 


The body sealer locations are shown 
in Figs. 5 thru 11. The sealer types and 
application procedures are given in 
General Information of Part 47-01. the 
test procedure for locating dust and 
water leaks is given in Diagnosis and 
Testing of Part 47-01. 
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FIG. 4 W-Series Exterior Trim 
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REMOVAL AND INSTALLATION 


GRILLE 

Removal 

1. Unlatch and raise the hood. Secure 
the hood in the open position with 
the catch on the windshield. 

2. From the front under side of the left 
and right front fenders, remove the 
eight screws that secure the grille to 
the front fenders (Fig. 1). 

3. Disconnect the left and right 


FIG. 1 


headlight bulb connectors and the 
parking light lead connectors. 
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Remove the six screws that secure 
the left and right headlight rims to 
the grille. 

Remove the six screws that secure 
the left and right headlight adjusting 
rings to the grille brackets. Remove 
both headlight assemblies and the 
two ring springs. 

Remove the three bolts that secure 
the hood hold-down latch on the 
grille to the radiator support 
assembly top rail. 

Remove the grille assembly. 
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8. Remove the four bolts that secure 


the hood hold-down latch to the 
grille bracket. Remove the latch 
from the grille bracket. 


9. Remove the four nuts and lock 


washers that secure the left and right 
parking lights to the grille. Remove 
both parking light assemblies. 


Installation 


Position the parking light assemblies 
in the grille openings and secure 
each light with two lock washers and 
nuts. 
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2. Position the hood hold-down latch 
on the underside of the grille latch 
bracket and install four mounting 
Screws. 

3. Position the grille assembly and 
install the three bolts that secure the 
top center of the grille to the 
radiator support assembly top rail 
(Fig. 1). 

4. Install the eight screws that secure 
the grille to the left and right front 
fenders. 

5. Position the headlight assemblies 
and the ring springs on the headlight 
mounting brackets. Secure each 
assembly with three screws. Before 
installing the headlight rims, the 
headlights must be adjusted. 

6. Perform the headlight adjustment 
procedures contained in Group 32. 

7. Position the headlight rims and 
secure each rim with three screws. 

8. Connect the headlight bulb 
connectors and parking light lead 
connectors. 

9. Release the hood from the 
windshield catch and close the hood. 
The hood hold-down latch can be 
adjusted by loosening the latch 
mounting screws and shifting the 
latch until the hood lock catch 
centers in the latch opening. Tighten 
the latch mounting screws. 


FRONT FENDER 


The front fenders and related parts 
are shown in Fig. 1. Both front fenders 
and the grille can be removed as an 
assembly if necessary. 

Removal 

1. Unlatch and raise the hood. Secure 
the hood in the open position with 
the catch on the windshield. 

2. From the front underside of the 
fender remove the four screws that 
secure the fender to the grille, and 
then remove the three screws that 
secure the fender to the apron and 
radiator support assembly. 

3. Remove the screw from the fender 
flange that secures the front fender 
bracket to the fender. 

4. Open the vehicle door and remove 
the three screws that secure the 
fender to the cowl hinge pillar. 

5. Remove the screw from the lower 
fender flange that secures the rear 
fender bracket to the fender skirt. 

6. While holding the fender in position, 
remove the five screws that secure 
the topside of the fender to the side 
apron. remove the fender. 

Installation 

1. Apply a bead of sealer on the fender 
mating surface of the side apron and 
on the front and rear mating 
surfaces of the fender. 


BRONCO 


2. Position the fender on the vehicle 
and install the five screws that 
secure the fender to the top of the 
side apron. 

3. Secure the fender to the cowl hinge 
pillar with three screws. 

4. Secure the apron and radiator 
support assembly with three screws 
and then secure the fender to the 
grille with four screws. 

5. Secure the front and rear fender 
brackets to the fender with screws. 

6. Release the hood from the 
windshield catch and close the hood. 


BUMPER 


Remove the bolts retaining the 
bumper to the bumper arms and remove 
the bumper from the vehicle. To install 
the bumper, position the bumper to the 
bumper arms and install the retaining 
bolts. 


SHORT ROOF 


Removal 

1. Open the vehicle doors, and from 
inside the cab, remove the eight 
screws and lock washers that secure 
the short roof (Fig. 2) to the 
windshield frame retainers. Remove 
the retainers. 

2. From inside the vehicle, remove the 
bolt, lock washer, and nut at the 
front of each side panel, and the six 
screws and lock washers that secure 
the short roof to the cargo 
compartment front panel and the 
cargo compartment front panel 
retainers (Fig. 2). Remove the 
retainers. 

3. With the aid of a hoist or helpers, 
remove the short roof from the 
vehicle. 

Installation 

1. Before installing the short roof on 
the vehicle, inspect the weatherstrips 
attached to the windshield frame 
mating rail and the cargo 
compartment front panel mating rail 
(Fig. 2). Damaged weatherstrips 
should be replaced. 

2. Apply adhesive to the roof and 
weatherstrip mating surface. 

3. Position the short roof on the 
vehicle, making sure that the 
alignment dowels drop in the 
alignment dowel holes. 

4. Check the alignment of the roof with 
the windshield frame and the cargo 
compartment front panel. When 
properly aligned, install the two 
bolts, lock washers, and nuts 
securing the short roof to the body 
side panels, the six screws and lock 
washers securing the roof to the 
cargo compartment front panel 
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retainers, and the eight screws and 
lock washers securing the front of 
the roof to the windshield frame 
retainers. Apply a daub of sealer 
(AB-19560-A) to each attaching 
screw or bolt hole before installation 
of the screws or bolts. 


LONG ROOF 


Removal 

l. Open the vehicle doors, and from 
inside, remove the eight screws and 
lock washers that secure the long 
roof (Fig. 3) to the windshield frame 
retainers. Remove tthe retainers. 

2. From inside the cargo body, remove 
the bolt, lock washer, and nut at the 
front of each side panel, and the 12 
screws and lock washers that secure 
the long roof to the cargo bed side 
rail and the side rail retainers (Fig. 
3). Remove the retainers. 

3. With the aid of a hoist or helpers, 
remove the long roof from the 
vehicle. 

Installation 

1. Before installing the long roof on the 
vehicle, inspect the weatherstrips 
attached to the mating surfaces of 
the roof side rails. Worn or damaged 
weatherstrips should be replaced. 
Inspect the mating cargo bed side 
rails. If they are bent or damaged, 
straighten and repair them as 
necessary. 

2. Apply adhesive to the roof and 
weatherstrip mating surfaces. 

3. Position the long roof on the vehicle 
making sure that the alignment 
dowels drop in the alignment dowel 
holes and the weatherstrips are in 
proper position. 


4. Check the alignment of the roof with 


the door window frames, windshield 
frame, and tailgate. When properly 
aligned, install the two bolts, lock 
washers and nuts securing the front 
of the roof side panels to the body 
side panels, the 12 screws and lock 
washers securing the roof to the 
cargo bed side rail retainers, and the 
8 screws and lock washers securing 
the front of the roof to the 
windshield frame retainers. Apply a 
daub of sealer (AB-19560-A) to each 
attaching screw or bolt hole before 
installation of the screws or bolts. 


FRAME DIMENSIONS 


The Bronco Frame Dimensions are 
shown in Fig. 4. The frame checking and 


repair procedures are given in Part 47- 
01. 


BODY SEALER 


The body sealer locations are shown 
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FIG. 2 Bronco Short Roof Installation 


in Figs. 5 thru 10. The sealer types and 
application procedures are given in 
General Information of Part 47-01. The 
test procedure for locating dust and 
water leaks is given in Diagnosis and 
Testing of Part 47-01. 


EXTERIOR MOULDINGS 


Before removing the exterior 
mouldings (Fig. 5), determine by the 
type of retainer used if it is necessary to 
remove an interior trim panel. If a weld 
stud is distorted or broken off, it should 
be replaced with a screw (379560-S101 ). 
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FIG. 3 Bronco Long Roof Installation 
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FIG. 4 Bronco Frame Dimensions 
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FIG. 5 Exterior Mouldings— Bronco 
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ADJUSTMENTS 


CHECKING UNDERBODY 


The dimensions of the underbody 
must be restored in the repair of major 
body damage, to provide correct front 
and rear wheel geometry (Fig. 1). All 
the dimensions are detailed to the 
centerline of existing holes in the 
underbody assembly. Once the frame 
and suspension members are aligned, 
the balance of the repair can be 
performed. 


BODY ALIGNMENT 


Servicing the Econoline unitized 
body should present no unusual 
difficulties or necessitate additional 
equipment other than that required for 
the conventional frame and body repair. 

The application of heat and the use 
of heavy-duty jacks must be carefully 


controlled because of the difference in 
the gauge of the metal in the sub-frame 
of a unitized body and the stress points 
developed in a single welded unit 
construction. It is possible to pull 
damaged areas back into alignment with 
the use of light-weight jacks and 
hydraulic equipment without heating 
the metal. The Bronco body is a welded, 
assembled unit installed on a 
conventional type frame. The front 
fenders are removable, and when 
installed, require sealing at the door post 
pillars, front grille, and along the seams 
of the side aprons. 

Rough out badly damaged areas 
before taking measurements for 
squaring up a body. If necessary, 
remove the glass from the damaged area 
to prevent damage. In severe cases, 
reinforcement brackets and other inner 
construction may have to be removed or 


cut to premit restoration of the outer 
shell and pillars without excessive strain 
on the parts. Straighten, install, and 
secure all such parts in place before 
attempting to align the body. 

In cases of severe or sharp bends, it 
may be necessary to use heat. Any 
attempt to cold-straighten a severely 
bent bracket may cause ruptures of the 
welds and may also cause cracks in the 
bent part. Never heat the area more than 
a dull red. 
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ECONOLINE AND CLUB WAGON 


47-52-03 


REMOVAL AND INSTALLATION 


GRILLE 


Removal 

1. Remove the headlight doors, bulbs, 
and ring assemblies. 

2. Remove five screws attaching the 
bottom edge of the grille to the front 
body member (Fig. 2). 

3. Remove one screw attaching the 
hood latch support to the top edge of 
the grille. 

4. Disconnect the parking light wires 

at the multiple connectors. 

Remove one screw attaching each 

grille upper support (right and left) 

to the grille, and remove the grille. 

6. Remove the hood support and two 
retainer clips from the grille (Fig. 2). 

7. Remove the parking lights from the 
grille. 

8. Remove the license plate and 
retainers from the grille. 

Installation 

l. Install the license plate and 
retainers, parking lights, and the 
hood support and retainer clips on 
the grille. 

2. Position the grille to the vehicle and 
install the two upper support 
attaching screws (Fig. 2). 
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GRILLE UPPER SUPPORT-8A489 


SCREW-378178-S2 


GRILLE-8190 PN, 


NUT AND RETAINER 


378681 -S2 


SUPPORT ROD-16826 


SUPPORT ROD CLIP—16828 


FIG. 2 Econoline Grille Installation 


3. Install the five screws attaching the 
bottom of the grille to the body front 
member (Fig. 2). 

4. Position the hood latch support to 
the grille and install the attaching 
screw. 

5. Connect the parking light wires at 
the multiple connectors. 

6. Install the headlight bulbs, doors, 
and ring assemblies. Then, adjust 
the headlights. 


BUMPER 


Remove the bolts retaining the 
bumper to the bumper arms and remove 
the bumper from the vehicle. To install 
the bumper, position the bumper to the 
bumper arms and install the retaining 
bolts. 


AUXILIARY STEP 


Removal 

1. Disconnect the actuating lever rod 
from the door bracket. 

2. Remove the cover from the 
actuating lever. 

3. Remove the actuating lever rod 
from the actuating lever (Fig. 3). 


HOOD ASSIST SPRING 
Ze 


HOOD LATCH SUPPORT —16774 


4. Working under the vehicle, remove 
two screws attaching the step to the 
frame member (Fig. 3). 

5. Remove one screw and nut 
attaching each end of the step to the 
body side flange at each end of the 
weatherstrip (Fig. 3). 

6. Support the auxiliary step. Then, 
remove six screws attaching the step 
to the floor pan, and remove the 
step. 


Installation 

1. Lubricate the step hinge and pivot 
points with SAE 30 motor oil. 

2. Position the auxiliary step to the 
vehicle, and install six screws 
attaching the stop to the floor pan. 

3. Install two screws attaching the step 
to the frame member (Fig. 3). 

4. Install two screws and nuts 
attaching the step to the body side 
flange. 

5. Install the actuating lever rod on the 
actuating lever, and install the cover. 

6. Connect the actuating lever rod to 
the door bracket (Fig. 3). 
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FIG. 3 Side Door Auxiliary Step Installation— Econoline 


EXTERIOR MOULDINGS 


Before removing the exterior 
mouldings, determine by the type of 
retainer used if it is necessary to remove 
an interior trim panel (Figs. 4 thru 6). If 
a weld stud is distorted or broken off, it 
should be replaced with screw (379560- 
5101). 


BODY SEALER 


Тһе sealer types and application 
procedures are given in General 
Information of Part 47-01. The test 
procedure for locating dust and water 
leaks is given in Diagnosis and Testing 
of Part 47-01. 
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FOREWORD 


HOW TO USE THIS MANUAL... 


It’s A Vehicle Identification Guide. Part 50-01 contains the vehicle 
identification codes and illustrates how these codes are used on the Rating 
Plate. These codes are used to identify the vehicle and its components. 


Its A Pre-Delivery Guide and Maintenance Schedule. Part 50-02 
covers the Pre-Delivery Sequence Guide and the Scheduled Maintenance 
Services. The Pre-Delivery Sequence Guide when followed in the order 
presented in this manual, is designed to save time, avoid unnecessary steps, 
and prevent the overlooking of any recommended check point. Scheduled 
Maintenance Services list the intervals at which the services are to be 
performed. Also included is a chart of Non-Scheduled Maintenance items 
to be performed as required. 


It's A Lubrication Guide. Part 50-03 is a guide to lubrication points 
on the 1973 Truck chassis. The specified lubricants are included in chart 
form, along with other pertinent information on oils and filters. 


Part 50-04 provides information on vehicle jacking, towing and 
hoisting. 


Parts 50-11 through 50-41 have detailed service information for 
items and components that are generally involved with periodic 
maintenance. It is not a comprehensive repair manual. For detailed 
information on all items, components and assemblies, refer to the 
appropriate volume and group of the 1973 Truck Shop Manual. An index 
is provided at the beginning of each part listing procedures covered and 
the page number. 


The description and specifications in this manual were in effect at 
the time this manual was approved for printing. Ford Marketing 
Corporation reserves the right to discontinue models at any time, or 
change specifications or design, without notice and without incurring 
obligation. 
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FOR DIAGNOSIS AND SERVICE PROCEDURES ON EMISSION RELATED COMPONENTS, 


REFER TO VOLUME VI 


PART 50-01 Identification Codes 


GENERAL INFORMATION 


VEHICLE CERTIFICATION LABEL 


The Vehicle Certification Label 
(V.C. Label) is attached to the rear face 
of the driver's door. The upper half of 
the label contains the name of the 
manufacturer, the month and year of 
manufacture and the certification 
statement. The V.C. Label also contains 
the Vehicle Identification Number. 

The remaining information codes on 
the V.C. Label are the same as the Truck 


Rating Plate Codes (Fig. 1). Vehicle 
codes shown on the Truck Rating Plate 
are explained in the following 
paragraphs. 


RATING PLATE 


Figure 1 illustrates a typical Truck 
Rating Plate. On light and medium cowl 
and windshield vehicles, the Rating 
Plate is mounted on the right side of the 
сом! top panel under the hood. On 


stripped Parcel Delivery vehicles, the 
rating plate is placed in an envelope and 
included in the boxed item parts. On 
Bronco models the plate is mounted on 
the inside panel of the glove 
compartment door. On all other 
vehicles, the Rating Plate is mounted on 
the rear face of the left front door. 


VEHICLE IDENTIFICATION NUMBER 


The identification number is the first 


50-01-02 


line of numbers апа letters appearing оп 
the Rating Plate (Fig. 1). The first letter 
and two numbers indicate the truck 
model and series (the letter prefix 
identifies the type of body or cab and the 
numbers are the first two numbers of a 
truck series). The letter following the 
truck series code designates the engine 
identification code. The letter following 
the engine identification code indicates 
the assembly plant at which the vehicle 
was built. The remaining numbers 
indicate the consecutive unit number. 
The charts in this part list the various 
vehicle identification number codes. 


VEHICLE DATA 


The Vehicle Data appears on the 
Rating Plate on the two lines following 
the identification number. The first 
three digits under W.B. designate the 
wheelbase in inches. The one or two 
letters under COLOR identify the 
exterior paint color (two letters 


IDENTIFICATION CODES 


designate a two-tone). The letter and 
three digits under MODEL designate 
the truck model within a series. The 
letter and numerals under BOD Y 
designate the interior trim and body 
type (the letter identifies the interior 
trim scheme and the numerals identify 
the body or cab type). The transmission 
installed in the vehicle is identified 
under TRANS by either a numeric or 
alphabetical code (if two symbols 
appear, the first identifies the auxiliary 
transmission, if so equipped, and the 
second symbol identifies the main 
transmission). À letter and a number or 
two numbers under AXLE identify the 
геаг axle ratio (when required, a letter 15 
also stamped behind the rear axle code 
to identify the front axle capacity). The 
maximum gross vehicle weight in 
pounds is stamped under MAX. 
G.V.W. A two-digit number is stamped 
under D.S.O. to identify the district 
which ordered the vehicle. If the vehicle 


RATING PLATE 


SEE OPERATC RS MANUAL FOR EQUIP. REQ'D FOR MAX. GVW & LOAD ( CAPACITIES 


F25 Y Q00000 


T WARRANTY NO ADEQUATE ШАРУ REQ'D FoR AXLE солна 
COLOR MODE BOD 


(1) TRUCK SERIES CODE 
(2) ENGINE cove 

(3) ASSEMBLY PLANT CODE 
(4) CONSECUTIVE UNIT No, 


(5) RECOMMENDED МАХ. GROSS 
VEHICLE WEIGHT 


FIG. 1 


WARRANTY VOID IF LOAD (7x, у>) MADE "IN 
CAPACITY EXCEEDED €» U.S.A. 


ANS. AXLE 


(6) WHEELBASE 
(2) EXTERIOR PAINT CODES 
MODEL CODE 


9) BRONCO, ECONOLINE AND 
100-6000 — TRIM CODE; 
700-9000 SERIES — FIRST 
CHARACTER IS CAB TRIM, 
SECOND IS SEAT TYPE, AND 
THIRD IS BODY CODE 


Typical Truck Rating Plate and Vehicle Certification Label 


50-01-02 


is built to special order (Domestic 
Special Order, Foreign Special Order, 
Limited Production Option, or other 
special order), the complete order 
number will also appear under D.S.O. 
The charts in this part list the various 
vehicle data codes. 


W.B. (WHEELBASE) 


The wheelbase in inches is entered in 
this space. 


MAX. G.V.W. LBS 


The maximum gross vehicle weight 
in pounds is recorded in this space. 


D.S.O. 


If vehicle is built on a D.S.O., 
F.S.O., L.P.O. (special orders), the 
complete order number will be reflected 
under the D.S.O. space including the 
District Code Number. 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: 09/72 GVWR 7500 
GAWR: FRONT 3000 REAR 4500 
THIS VEHICLE CONFORMS TO 

ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN 
EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE 


F25YLQ00000 TRUCK 
VEH. IDENT. NO TYPE 
BODY [COLOR | TRIM] TRANS] AXLE T DSO 
K34 МВ 4B G 38 48 


VEHICLE CERTIFICATION LABEL 


(9) TRANSMISSION CODES 
(1) DISTRICT/SPECIAL ORDER 
CODES 


(2) REAR AXLE CODES 
(3) FRONT AXLE CODES (IF sO 


EQUIPPED) 


W1017-F 


50-01-03 IDENTIFICATION CODES 50-01-03 


————————геүй——————ч———————— A A J JJ U... 


MODEL DESIGNATION (FIRST 3 CODE SYMBOLS — 
WARRANTY SERIAL NO. LINE) 


Bronco F 


Conventional (Gas) 
Basic Series k Conventional (Diesel) 
U-100 (Pickup) 4 x 4 Chassis 
U-100 (Waqon) 4 x 4 Pick-up Cab Basic Series 
E e" F-10 F 17 F-100 (Diesel) 
Basic Series ЕП F-18 F100 4 x4 
100 Series F-25 F-27 F-250 
El E-100 Club Wagon F-26 F-28 F-250 4x4 
E-12 E-100 Custom Club Wagon F-35 F.37 F-350 
Е-13 E-100 Chateau Wagon In F-50 500 
E-14 E-100 Regular Van F-60 F-600 
E-15 E-100 Window Van F-81 F-600 
E-16 E-100 Display Van F-65, F-66 F-600 4 x4 
200 Series K-60 F-6000 (Diesel) 
E-21 E-200 Club Wagon К.61 F-6000 (Diesel) R-70 LN-7000 (Diesel) 
E-22 E-200 Custom Club Wagon K-70 F-7000 (Diesel) R-80 LN-8000 
E-23 E-200 Chateau Wagon R-8 LN-8000 
E24 E-200 Regular Van е os Я LN-9000 
: us iese 
s B T B-50 B-500 5-90 LNT-900 (Gas) 
кые уа сс ы U es 8-600 W-90 LNT-8000 
Bus Models "n Bim W-90 LNT-9000 (Diesel) 
E-27 E-200 Standard š Е С-60 
E-28 E-200 Custom БЛ БИП C61 
E29 E-200 Chateau 835 8750 C70 
E30 Camper (Diesel) C-75, C-76 
300 Series P pag Ven cal 
E-31 E-300 Club Wagon G Parce (Diesel) 
E-32 E-300 Custom Club Wagon P-35 (Diesel) 
E33 E-300 Chateau Wagon P400 
Е-34 Е-300 Reqular Мап Р-500 7-80 17-800 
E35 E-300 Window Van P-60 P-600 (DSO) T-90 LT-900 (Gas) 
E36 E-300 Display Van Р-5000 (DSO) (Diesel) rs reo eL 
Bus Models Motor Home (Gas) 180 CT-800 
E37 E-300 Standard М-35 М-350 (050) 1-90 CT-900 (Gas) 
E38 E300 Custom ма0 маш (050) 
E-39 Chateau M-50 M-500 (0S0) 2-90 W-9000 
V-80 Ek (Gas) LTS 8000 (Diesel) X-90 WT-9000 (Diesel) 


V-90 LTS 900 


LTS 9000 


CW1168-B 


50-01-04 IDENTIFICATION CODES 50-01-04 


Heavy and Extra Heavy Truck-Series 700 Through 9000 


ENGINE CODES BRONCO-ECONO-CLUB WAGONS-PARCEL- 
LN-500-9000 and C-500-900 


SCHOOL BUS-LT & MED TRUCKS 


cio Code Cylinders Engine C.I.D. 
Code Engine Cyl. 8 361-2V 
Gas (Bronco) 8 391-4V 
T 200-1У 6 8 401-4V 
G 302-2V 8 477-4V Gas 
Gas (Econoline) 8 534-4У 
А 240-1V 6 8 Liquid 
G 302-2V 8 361-2V Propane 
Gas (F 100-250-350) 8 534-4V 2" 
A 240-1V 6 8 ( 
8 300-1V 6 6 240-1V 
и 30071 8 8 330-2V M.D. Gas 
А HEN E 8 330-2V H.D. Low 
H 390-2V 8 8 361-2V Compression 
B ^ 300-1V 6 903 Cummins-V903 
B (600 Series) 300-1V H.D. 6 636 Cue e 
с 330-2V 8 855 Cummins NTC- 
D 330-2V H.D 8 903 Cummins-V903-270 
E 361-2V 8 855 Cummins-NHCT-270 


903 Cummins V903-290 

855 Cummins-NHC-250 

855 Cummins-NHCT-270 

855 Cummins-NHCT-270 

855 Cummins-NTC-260 

855 Cummins NTC-280 

855 Cummins-NTC-300 

855 Cummins-NTC-320 

855 Cummins-NTC-335 Diesel 
568 Detroit 8V-71N 

522 Caterpillar V8-150 

522 Caterpillar V8-175 

855 Cummins-NTC-290 

927 Cummins-N927 

927 Cummins-N927 

927 Cummins-N927 

855 Cummins-NH-230 

426 Detroit 6-71N 

638 Caterpillar 1674 

573 Caterpillar-V8-200 

855 Cummins NHCT-270 

568 Detroit 8V-71N 
568 Detroit BV-71NE 
318 Detroit 6V-53N 
555 Cummins V-8 
855 Cummins NTC-350 


522 (V 150) 
380 
Gas (Parcel Delivery) 


Diesel 
(Detroit) 
3 (050) 
Gas (Low Compression Export) 

240-1V 

300-1V n.D. 
302-2V 

330-2V H.D 
360-2V 
361-2V 


Heavy and Extra Heavy Truck-Series 700 through 9000 
LN 500-9000 and C-500-900 


Cylinders Engine C.1.D. 
240-1V 
300-1V 

330-2V M.D. 
330-2V H.D. 


SCOMYMMHMSBWN—-NXKSCCHDOVZSHKHRACONDMIONVD|WVNew- c. = r > x= mM 


CONSECUTIVE UNIT SERIAL NUMBERS 
1973 CALENDAR YEAR PRODUCTION 


1972 CALENDAR YEAR PRODUCTION Month Through 600 Series Heavy-Extra Heavy Series 
Through 600 Series Г Heavy-Extra Heavy Series January R00,000—R09,999 R10,000—R19,999 
August 000,000— 009,999 010,000—019,999 February R20,000—R29,999 R30,000—R39,999 
September 020,000-029,999 030,000—039,999 March R40,000—R49,999 В50/000- 55,599 
October 040,000—049,999 050,000—059,999 April R60,000-R69,999 R70,000-R79,999 
November 060,000—069,999 070,000--079,999 Мау R80,000—R89,999 R90,999-R99,999 


a80,000—089,999 090,000—099,999 June 500,000—509,999 $10,000—519,999 
July S20,000—529,999 530,000--539,999 


December 


ASSEMBLY PLANTS C0DE LETTERS 


Code 
(La er us KAS : Ж Ontario Truck 


ASSEMBLY PLANTS C0DE LETTERS 
Code Assembly Plant 
: à Ж .. Norfolk 


Е Mahwah р 
| Highland Park а . Twin Cities 
K Kansas City S San Jose 

L Michigan Truck V . .. Allen Park 


. Kentucky Truck 


AUXILIARY TRANSMISSION CODE 


CODE DESCRIPTION CODE DESCRIPTION 


2) Spicer 58310 Spicer 8341С 
3 5рісег 72318 6 Spicer 8031C 
1 Spicer 72310 8 Spicer 7041 


Heavy and Extra Heavv Truck — Series 700 through 9000 
LN500-9000 and C-500-900 


CW1169-D 


50-01-05 


IDENTIFICATION CODES 


50-01-05 


EXTERIOR PAINT COLOR CODES 


[ сов Color M-30J/M-32J Spec. No. Code Color M-30J/M-32J Spec. No. 
BAT ee aro . Black 1724-A R (1. Aqua 3066-4 
Boa vs , Lt. Blue ... 3429-A R Ginger Met 5186-HS 
МАРР ЕТ Ѕрес. White 1525-А 5 Brt. Dk. Blue Met 5094-Н5 
Dig at саны T Lt. Yellow 3439-A Apes Red 2008-A 
[S orent А A Med. Blue Met 5087-HS U Med. Lime Met 5021-HS 
F 127 Lt. Green 5058-A у Dk. Green ve. 5005-А 
D RI REN Chrome Yellow 1526-A W ПЕТОМ лала m ELITR 3516-HS 
H Med. Beige 3569-A X Ite on eT В 3565-A 
H Med. Green Met. 5187-HS Z Lt. Copper Met 5035-Н5 
ecce Rangoon Red 1515-A 2 Maroon 3059-A 
| Hw, a ...... Меда. Ivy Green 3150-A 4 КИЧИН} ЕККУ ects ТТТ ia ee 5027-А 
анды аа АНЫ Dk. Green 1237-A 6 Brt. Med. Blue ... 5004-A 
МЕ White . . 1619-A 7 Med. Blue 2098-A 

de ters Dae Platinum 921-A 8 Yellow 3341-A 
AREE OA . Med. Green Met 3462-HS 9 Prime Red M6J102-B 
(o TE Lt. Green 5060-A Prime Gray M6J103-B 


CLUB WAGON INTERIOR TRIM CODES 


LIGHT AND MEDIUM TRUCK TRIM CODES 


18, ЫЛ... ne 
28220 AD wk ante md 7 
33.95.49 cae tak Red ee 
ELE 


Lt. Gray/Black Vinyl 
Lt. Blue/Med. Blue Vinyl or Cloth and Vinyl 
Lt. Ginger/Med. Ginger Vinyl or Cloth and Vinyl 
Lt. Green/Med. Green Vinyl or Cloth and Vinyl 


4, 4B, 43, DB, M3, MB 
D, M 

2, 23, B, K3 

23 


ECONOLINE INTERIOR TRIM CODES 


РИОЯ 
2221; 227; өсер кыз 
3,317,892 ... 
441,42 ....... ; ` 
DU 27128 ан vine аана аиа 
98,87 98 susce apres: 
ДӨ, АТ, AG esac aa 
В, 81... 

051,2, 

D, 01, 03 


HEAVY TRUCK TRIM CODES 


Lt. Gray/Black Vinyl 

Lt. Blue/Med. Blue Vinyl 

Lt. Ginger/Med. Ginger Vinyl 
Lt. Green/Med. Green Vinyl 
Lt. Blue/Med. Blue Vinyl 

Lt. Ginger/Med. Ginger Vinyl 
Lt. Green/Med. Green Vinyl 
Lt. Blue/Med. Blue Vinyl 

Lt. Ginger/Med. Ginger Vinyl 
Lt. Green/Med. Green Vinyl 


KB, SB, 2B, 2C, ВВ. 
5, 53, E, № 

N,V 0 
5B, 5С, EB, NB, VB . 
6, 63, F, 03 

0,W 

6B, 6C, FB, OB, WB 
3, 33, C, L3 

GT 

3B, 3C, CB, LB, TB 


3, 34 


BRONCO INTERIOR TRIM CODES 


Black Vinyl 


с 


ack Cloth and Vinyl 

Lt. Blue/Med. Blue Vinyl 
Med. Blue Cloth and Vinyl 
Black with Blue Vinyl 
Red/Dk. Red Vinyl 

Dk. Red Cloth and Vinyl 
Black with Red Vinyl 

Lt. Green/Med. Green Vinyl 
Med. Green Cloth and Vinyl 
Black with Green Vinyl 


Pastel Ginger Vinyl 
Light and Pastel Ginger Cloth and Vinyl 
Black with Ginger Vinyl 


Pastel Parchment Vinyl 


4, D, D3, DC, 43, 4C, 4A, 4B, 
41, 42, 02, DB, 46, 06, АР, DF .. 


Black Vinyl 

Lt. and Med. Blue Vinyl 
Red and Dk. Red Vinyl 
Lt. Green/Med. Green Vinyl 
Pastel Ginger Vinyl 
Black with Blue Vinyl 
Black with Red Vinyl 
Black with Green Vinyl 


— 


12, A2 


13, 1C, A3, AC, 14, 1D, 
A4, AD, 15, 1E, A5, AE 


A2. Lom 
G4, G5, G7, GD, GE, GG 


Black with Ginger Vinyl 
Med. Gray Vinyl 

Lt. Gray Vinyl 

Lt. and Med. Gray Vinyl 


Med. Gray Vinyl 
Gray Multicolor and Lt. Gray Vinyl 
Ginger (Saddle) Vinyl 


CW1170-B 


50-01-06 IDENTIFICATION CODES 50-01-06 


RATING PLATE "BODY" TYPE CODE 
ECONOLINE-VANS & CLUB WAGONS 


CUSTOM STANDARD CAB/TRIM VAN SEATS WAGON SEATS 
1 GRAY/BLACK 1 STATIONARY PASSENGER 3 FIRST & SECOND ROW- 5 PASSENGER 
2 BLUE 2 FLIP PASSENGER 4 FIRST, SECOND & THIRD ROW - 8 PASSENGER 
3 GINGER 6 DELUXE DRIVER 5 FIRST, SECOND, THIRD & FOURTH ROW- 
4 GREEN 7 DELUXE DRIVER & DELUXE STATIONARY 12 PASSENGER 
PASSENGER 
8 DELUXE DRIVER & FLIP PASSENGER 


LIGHT & MEDIUM TRUCK — 100 Thru 6000 and Bronco 


COLOR 


1 EATS 
CUSTOM RANGER RANGERXLT STD. CAB/TRIM PORTE uei Rasa УЕЗ УШ : 
B - 2 ВЕМСН SEAT 
B (2 2 BLUE С Е 3 ҒОАМ CUSHION 
С L 3 GINGER ü 4 BRONCO REAR SEAT 
D M 4 BLACK 
E N 5 RED 
F w 6 GREEN 
б P — AVOCADO 


Seat Codes — Medium and Heavy Truck 


HD Black 
Vinyl 


Driver Single Full 
w/Companion Driver Width 


BODY TYPE Description 


PARCEL Bench Seat 
FLARESIDE PICK-UP 2 Custom Bench Seat 
STYLESIDE PICK-UP = = L-S Unison 
PLATFORM STAKE A = L-S No. 675 


COWL 
CHASSIS CAB 
PLATFORM 


Bostrom Westcoaster 
= Bostrom T-Bar 

= National Cush-N-Aire 
Bostrom Level Air 


| 
Ton moo: 
со мз со сл EW | 
| 


Ф w/Lear Siegler companion seat. 


FRONT AXLE CODES Medium & Heavy Trucks (Except F-B-500-600, 6000) 


LIGHT AND MEDIUM TRUCKS CODE 
CODE Description Manual Power Description 
Manual Power J 5000 Ib. 7 12,000 Ib. 
A 3,800 2 K 5500 Ib. 8 - 12,000 Ib. Steer-Ease 
8 4,700 3 L 6000 Ib 9 R 15,000 Ib. 
Е J 5,000 Ford 4 M 7000 Ib. - S 16,000 Ib. 
2 K 5,500 5 N 9000 Ib - 4) 18,000 ІҺ. 
3 L 6,000 6 - 12,000 Ib - U 20,000 Ib. 
4 M 7,000 Center Point = 2 050 Front Axle 
7 Р 3,500 DANA 6CF HD 
8 ü 3,000 DANA 44 LOCK 
DISTRICE CODES 
11 BOSTON 42 CLEVELAND 72 SAN JOSE | FORD ОҒ CANADA 
12 BUFFALO 43 MILWAUKEE 73 SALT LAKE CITY 
13 NEW YORK 46 INDIANAPOLIS 74 SEATTLE | _ MERCURY REGIONS FORD REGIONS 
14 PITTSBURGH 47 СІМСІММАТІ 75 PHOENIX Al CENTRAL Bl CENTRAL 
15 NEWARK 48 DETROIT 76 DENVER A2 EASTERN B2 EASTERN 
16 PHILADELPHIA 52 DALLAS 83 GOVERNMENT A3 ATLANTIC ВЗ ATLANTIC 
17 WASHINGTON 53 KANSAS CITY 84 HOME OFFICE RESERVE A4 MIDWESTERN B4 MIDWESTERN 
21 ATLANTA 54 OMAHA 85 AMERICAN RED CROSS АБ WESTERN B6 WESTERN 
22 CHARLOTTE 55. ӨТ, LOUIS 89 TRANSPORTATION SERVICES А? PACIFIC B7 PACIFIC 
23 MEMPHIS 56 DAVENPORT 87 BODY COMPANY 12 EXPORT 12 EXPORT 
24 JACKSONVILLE 57 HOUSTON 905 EXPORT | 
28 LOUISVILLE 58 TWIN CITIES NOTE. EXPORT ALPHABETICAL I 


41 CHICAGO 71 105 ANGELES 


CW1171-B 


50-01-07 


ТАМОЕМ REAR AXLE C0DES 


IDENTIFICATION CODES 


50-01-07 


Code Description Capacity Ratio Code Description Capacity Ratio Code Description Capacity Ratio d 
Eaton 38DSC (38,000) ЕН aton 38DP( (38,000) 6.65 | B9 Rockwell SLHD (34,000) 7.80 
Eaton 3805С (38,000) 4.88 FR aton 38DP( (38,000) 7.60 DA Rockwell SOHD (38,000) 6.17 
Eaton 38DSC (38,000) 5.57 АУ Faton 42DPB (44,000) 760 01 Rockwell SAHOD (38,000) 411 
Eaton 3805С (38,000) 411 CV Eaton 42DPB (44,000) 505 D2 Rockwell SOHD (38,000) 444 
Eaton 3805С (38,000) 4,33 DV aton 42DPB (44,000) 59] D3 Rockwell SOHD (38,000) 4 63 
Eaton 38DSC (38,000) 5.29 ЗА Rockwell SLHD (34,000) Hn 04 Rockwell SQHD (38,000) 5:29 
Eaton 38DSE 6.14 BB Rockwell SLHD (34,000) 860 D5 Rockwell SOHD (38,000) 5.83 
Eaton 38DSE 6.50 ВІ Rockwell SLHD (34,000) 411 D6 Rockwell SQHD (38,000) 6.83 
Eaton 3805Е (38,000) 717 2 Rockwell SLHD (34,000) 444 D7 Rockwell SOHD (38,000) 7.80 
Eaton 3805Е (38,000) 7.60 33 Rockwell SLHD (34,000) 463 D8 Rockwell SQHD (38,000) 4.88 
Eaton 34DPC (34,000) 6.21 B4 Rockwell SLHD (34,000) 4.88 AX Eaton 50DP (50,000) 5.61 
Eaton 34DPC (34,000) 7.60 B6 Rockwell SLHD (34,000) 5 83 AV Eaton 42DPB (44,000) 760 
Eaton 38DPC (38,000) 5.05 В7 Rockwell 51 НП (34,000) 617 CV Eaton 42DPB (44,000) 5.05 
Eaton 38DPC (38,000) 6.22 B8 Rockwell SLHD (34,000) 6.83 DV Eaton 42DPB (44,000) 5.91 
= каси ДЫДА 
FORD TRUCK SERIES DISIGNATIONS 
[ Prefix Series Numbers Series Prefix Series Numbers Series 
0 ш B 0000 | un 800 and 900 93.3" BBC Conventional Tandem-Gas 
| нича Ае LNT 8000 and 9000 93.3" BBC Conventional Tandem-Diesel 
100 thru 750 Conventional-Gas Š А 
F 6000 and 7000 Conventional: Diesel е SOD EO са 
L 800 and 900 iconventionat бен G 6000 thru 8000 Tilt Cab-Diesel 
L 8000 and 9000 ConventlanalOTesel CT 800 and 900 Tilt Cab Tandem-Gas 
LT 800 and 900 Conventional Tandem-Gas “CT 8000 Tilt Cab Tandem-Diesel 
LT 8000 and 9000 Conventional Tandem: Diesel W 9000 Hi-Tilt Tractor-Diesel 
LTS 800 and 900 46° BA Conventional Tandem:Gas WT 9000 Hi-Tilt Tractor-Diesel 
LTS 8000 and 9000 46” BA Conventional Tandem Diesel 8 500 thru 600 School Bus Chassis-Gas 
LN 500 thru 750 95.3” BBC Conventional. Gas Р S S0hru 500 Parcel Delivery-Gas 
LN 800 and 900 93 3" BBC Conventional-Gas E 600 Parcel Delivery-Gas 
N 6000 and 7000 95.3" ВВС Conventional-Diesel P 3500 thru 500 Parcel Delivery-Diesel 
LN 8000 and 9000 933” BBC Conventional- Diesel M 350 thru 500 Motor Home Chassis- Gas 
* Special Order 
MODEL CODES AND GROSS VEHICLE WEIGHT RATING 
Econoline — Club and Chateau Wagon 
Club Custom Club Chateau — 
Series Code Model G.V.W. Series Code Model G.V.W Series Code Model G.V.W. 
E-100 E-110 5 Passenger 4,80 E 200 E-223 5 Passenger 5,500 E-200 E-232 8 Passenger 5,600 
E-111 5 Passenger 4,900 Е-222 8 Passenqer 5,600 E-233 5 Passenger 5,500 
Е-200 E-210 5 Passenger 5,200 Е-224 B Passenger 5,700 E-234 5 Passenger 5,700 
Е-213 5 Passenger 5,500 2 ) 
E-211 8 Passenger 5,300 228 passenger ШШ) E235 8 Passenger 6,000 
E-214 8 Passenger 5700 = E-225 5 Passenger 5,000 E-236 8 Passenger 6,000 d 
E212 5 Passenger 540 E-300 E-321 5 Passenqer 6,800 | Е-300 E-331 5 Passenger 6,800 
E-212 8 Passenger 5,600 E-324 8 Passenger 6,800 E-334 8 Passenger 6,800 
E-216 8 Passenger 6,000 325 12 Passenger 6,800 E-335 12 Passenger 6,800 
Ë Б/Е 5 Passenger 6,000 E-323 5 Passenger 7,600 E-333 5 Passenger 7,600 
E-300 E-310 5 Passenger 6,500 E-322 8 Passenger 7,500 E-332 8 Passenger 7,500 
E-311 5 Passenger 6,800 
E310 BiPassemoer 6,50 E-326 12 Passenger 7,600 E-336 12 Passenger 7,600 
E-314 8 Passenger 6,800 s 327 12 Passenger 7,800 8 Passenger 
E315 12 Passenger 6,800 Bronco 
E313 5 Passenger 7.60 Series Code Model G.V.W. Series 
E312 8 Passenger 7,500 U-140 Pickup 4,300 4.300 
E-316 12 Passenger 7,600 U-141 Pickup 4,500 U-151 Wagon 4,500 
E317 4l 8 Passenger 7,800 Ë U-142 Pickup 4,900 U-152 Waqon 4,900 


CW1174-D 


50-01-08 IDENTIFICATION CODES 50-01-08 
се I ен I I ы l i ode, l е 2 sss 


ECONOLINE MODEL CODES — VAN 


Series Code Model ЖЛ Series | Code Model вул. | 
Е100 E-140 Van 4,325 E-300 Е347 | Van 7,500 
E-141 Van 4,600 (Contd.) E-348 Van 7,700 
E-142 Van 4,800 E-350 Window 6,050 
E-150 Window 4,325 E-351 Window 6,200 
E-151 Window 4,600 E-352 Window. 5,800 
E-152 Window 4,800 E-353 Window 7,000 
E-160 Display 4,325 E-354 Window 7,500 
E-161 Display 4,600 E-355 Window 7,700 
E-162 Display 4,800 E-356 Window 8,300 
| E200 Е240 Van 5,250 E-357 Window 7,500 
E-24 Van 5,450 E-358 Window 7,100 
E-242 Van 6,000 Е-360 Display 6,050 
E-250 Window 5,250 E-361 Display 6,200 
E-25 Window 5,450 Е-362 Display 6,800 
E-252 Window 6,000 E-363 Display 7,000 
E-260 Display 5,250 E-364 Display 7,500 
E-26 Display 5,450 Е-365 Display 7.700 
E-262 Display 6,000 E-366 Display 8,300 
E-300 E-340 Van 6,050 E-367 Display 7,500 
E-341 Van 6,200 E-368 Display 7,700 
Е-342 Уап 6,800 E-300 Cutaway Camper 8,300 
E-343 Van 7,000 Е-371 Parcel Delivery 8,300 
E-344 Van 7,500 E-372 Parcel Delivery 8,300 
E-345 Van 7,100 E-381 Parcel Delivery 8,300 
E-346 Van 8,300 | E-382 Parcel Delivery 8,300 


LIGHT & MEDIUM TRUCK MODEL CODES AND GROSS VEHICLE WEIGHT 


[ Series Pickups Chassis Cab GVW {| Series Pickups Chassis Cab GVW 
F-100-4x2 F-100 F-170 4,550 F-250-4x2 F-255 F-275 7,500 
F-101 F-17 4,650 F-256 F-276 8,100 
F-102 F-172 4,800 F-250-4x 4 F-260 F-280 6,500 
F-103 E378 5.000 F-261 F-281 7,100 
F-104 F-174 5,450 F-262 287 л 
F-105 F-175 5,500 FE i PME 
F-106 F176 5,500 284 Ee | 7.70 
- F-350 4 x 2 F-350 F-370 6,60 
F-100-4x4 F-110 F-180 5,200 E-351 F.371 8,00 
EAT ү 5,600 F-352 F-372 8,300 
F-112 F-182 5,200 F-353 F-373 9,000 
F-113 F-183 5,600 Ғ-354 F-374 10,000 
Е-250-4х2 F-250 F-270 6,200 F-355 F-375 8,350 
F-251 F-27 5,900 F-356 F-376 9,500 
F-252 F-272 7,500 F-357 F-377 9,000 
F-253 F-273 8,100 F-358 F-378 9,500 
F-254 F-274 8,300 Ғ-359 Ғ-379 10,000 
L. 
Series Model Code il GVW Series Model Code GVW Series Model Code GVW 
F-500 F-500 14,000 F-6000 - Diesel K-611 20,200 P-350 - Parce P-350 8,000 
F-501 16,000 K-612 21,000 P-351 5,100 
F-502 17,400 K-613 22,000 P-352 6,500 
F-503 | 19,200 К-614 22,000 Р-353 8,000 
F-600 F-600 16,000 K-615 23,000 P-400 - Parce P-400 0,000 
F-601 17,000 K-616 24,000 Р-40 7,400 
F-602 19,000 K-617 22,000 P-402 8,000 
F-610 19,700 B-500 - Bus B-500 14,000 P-403 7,000 
F-611 20,200 B-501 16,000 P-500 - Parce P-500 5.000 
F-612 21,000 B-502 17,400 Р-50 0,100 
F-613 22,000 B-503 19,200 P-502 5,000 
F-614 22,000 B-600 - Bus B-600 16,000 P-503 2.000 
F-615 23,000 B-601 17,000 050 P-600 - Parcel Р.60 7,000 
F-616 24,000 B-602 19,200 P-60 5.000 
F-617 22,000 B-610 19,700 P-602 5,000 
F-618 17,900 | 8611 20,200 P-603 7,000 
500471 F650 17 200 B-612 21,000 050 P-5000 - Parcel G-504 2,000 
Ғ-Б60 21,000 B-613 21,000 [Diesel 6-506 г 5,000 
F-661 24,000 | B-614 22,000 
F-6000-Diesel | K-600 16,000 B-615 22,000 DSO Motor Home 
K-60) 17,000 B-616 23,000 (м-500 M502 [| 12,000 
K-602 19,200 В-617 24,000 М-504 5,000 
| K-610 19,700 B-618 17,900 | M-505 2,800 


CW1175-D 


50-01-09 


IDENTIFICATION CODES 


TRUCK SERIES CODE, MODEL CODE, RECOMMENDED GROSS VEHICLE WEIGHT 


HEAVY AND EXTRA HEAVY TRUCK 


50-01-09 


SERIES MODEL CODE GVW | SERIES MODEL CODE GVW SERIES MODEL CODE GVW 
(Ibs.) (Ibs.) (Ibs.) 
N-600 N-604 16,000 N-700 N-703 24,000 LT-800 T-811 41,00€ 
N-B05 19,200 N-704 25,500 812 44,800 
№610 21,000 N-709 19,200 T-B80 39,000 
N-611 22,006 N-710 21,000 T-881 41,000 
N-612 23,000 N71 22,000 Т-882 43,000 
N-615 24,000 N-712 24,000 883 44,800 
N-618 17,900 N-752 23,000 T-884 46,000 
№619 20,200 N-753 24,000 1-885 idl 
N-620 22,000 N-754 25,500 
N-621 22,000 N-760 27,50 (15-800 у-800 39,000 
| N-762 21,500 V-804 46,000 
C600 C-602 17,501 N-763 22,000 V-805 50,000 
C611 22,000 -764 22,000 V-809 41,000 
С-612 23,000 N-765 24,000 V-110 44,000 
C-616 20,200 
C617 21,200 C-700 C-702 25,500 NT-800 5-800 37,000 
— С-706 21,200 5-802 39,000 
N-6000 R-602 16,000 С-707 23,000 5-804 43,000 
R-603 19,200 5:806 46,000 
R-610 21,000 F-750 F-750 21,500 5:807 50,000 
R611 22,000 F-751 22,200 5811 41,000 
R612 23,000 F-752 23,000 5-812 44,800 
В-613 23,000 Е-753 24,000 5-880 39,000 
R615 24,000 F-754 24,000 5881 41,000 
R-616 20,200 F-755 25,500 5.882 43,000 
R617 22,000 F-756 27,500 5-883 44,800 
R-618 22,000 Е-757 21,500 5-884 46,000 
Е F-758 22,000 5:885 41,000 
c-6000 0:602 17,500 = 
0611 22,000 C-750 -752 25,500 єр КП 43,000 
0:612 23,000 C-755 27,500 1-802 39,000 
0:615 20,200 C756 23,000 L-806 42,000 
D-615 21,200 DERE 46,000 
1-800 F-802 24,500 L-808 47,100 
Е-7000 к-700 19,200 F-803 25,500 
K701 21,000 F-804 27,500 ИА ° = asso | 
K-702 22,000 F-805 29,000 \ 805 31.000 
к-703 23,000 Е-806 31,000 : 
к-704 24,000 F-B08 34,000 КАПЫ 32,000 
- K-807 34,000 
K-705 24,00 F-809 31,000 pana даг 
K-706 25,500 F-810 22,100 йо um 
K-707 27,500 F-811 31,800 ОР vim 
K-708 22,000 F-812 22,100 K-813 31800 
F-813 31,800 31, 
N-7000 R-700 22,000 Ғ-В14 34,000 N.B000 8.80? 25500 
ЕЦ? 23,000 F ! R.803 27,800 
` s 2 LN-800 N а d R-805 31,000 
В-707 да 1-804 oon ны АП 
В-709 19,200 \-805 29,000 T SPORO 
R-719 210 1-806 31000 Á ae 36/000 
21,000 1,000 R:810 23,100 
В-711 22,000 1-808 34,000 R-811 31,800 
R12 24,000 N-811 31,000 : 
N:812 22,100 C-8000 D-802 27,500 
C-7000 D-702 25,500 N-813 31,800 0-806 25,100 
0-705 27,500 814 22,100 0:807 32.000 
0-707 21,200 1:815 31,800 0:808 35.000 
0-708 23,000 №:816 34,000 J 
LT-8000 U-800 39.000 
F-700 F-700 19,20 C-800 C-802 27,500 0:805 46,000 
00 21,000 C-807 25,100 1806 50,000 
-702 22,000 0:807 50,000 
F-703 23,000 LT-800 T-800 37,000 u-808 54,000 
F-704 24,000 T-802 39,000 1):809 60,000 
Е-705 24,000 Т-804 43,000 U-815 41,000 
x cnn Ө nn э 
Жі» vou ies 46,000 ІШЕ 44.200 
2, E 807 50,000 0:817 61,000 


CW1176-C 


50-01-10 IDENTIFICATION CODES 50-01-10 
TRUCK SERIES CODE, MODEL CODE, RECOMMENDED GROSS VEHICLE WEIGHT 
HEAVY AND EXTRA HEAVY TRUCK 
SERIES MODEL CODE GVW SERIES MODEL CODE GVW SERIES MODEL CODE GVW 
(Ibs.) (Ibs.) (Ibs.) 
| LTS-8000 Y-800 39,000 LT-900 Т-910 LT-9000 U-911 52,000 
Y-804 46,000 T-911 U-914 44,800 
Y-805 50,000 Т-914 44,800 (915 61,000 
Y-806 50,000 T915 48,090 U-916 48,000 
Y-807 52,000 7-916 52,000 U-917 58,000 
Y-808 54,000 T-917 58,000 
Y-809 56,000 LTS-9000 Y-900 43,000 
Y-810 56,000 LTS-900 V-900 Y-903 50,000 
Y-811 58,000 V-904 Y-904 50,000 
Y-812 60,001 V-905 Y-905 52,000 
Y-814 64,000 V-906 Y-906 54,000 
Y-818 41,000 V-907 Y-907 56,000 
V-908 Y-908 56,000 
NT-8000 W-800 39,000 V-909 Y-909 58,000 
W-805 46,000 V-911 Y-910 60,000 
W-806 50,000 V-912 Y-911 62,000 
W.807 50,000 V-913 62,000 Y-g18 70,000 
W-808 54,000 у-914 64,000 Ү-919 48,000 
W-812 41,000 V-917 39,000 
W-814 44,800 V-918 41,000 NT-9000 W 903 46,000 
——— V-919 54,000 W-904 50,000 
CT-8000 0-800 43,000 V-920 48,000 W-906 54,000 
0-802 39,000 W-907 43,000 
0-803 45,000 NT-900 5-900 39,000 \\-911 44,800 
0-805 41,000 5-202 41,000 W912 48,000 
0-807 46,000 5-904 43,000 W-913 52,000 
0-808 47,100 S-906 46,000 
5-907 50,000 WT-9000 Х-905 44,800 
1-900 F-900 25,500 S-909 54,000 X-906 46,000 
F-902 27,500 5-914 44,800 Х-907 46,000 
Е-905 31,000 5-915 48,000 Х-908 47,100 
F-906 32,000 S-916 52,000 X-909 44,600 
F-907 33,000 X-915 44,800 
F-908 34,000 CT-900 L-900 39,000 X-916 46,000 
F-909 35,000 1-913 42,000 Х-917 46,000 
Ғ-912 23,100 1-914 46,000 X-918 47,100 
F-913 31,800 L-915 47,100 X-919 44,600 
F-914 31,000 L916 50,000 
L917 51,000 B-700 8-700 19,700 
N-900 N-900 25,500 8-701 21,000 
N-902 27,500 L-9000 K-902 32,000 B-703 22,000 
N-905 31,000 K-904 B-704 23,000 
N-906 32,000 K-907 8-705 24.000 
N-908 34,000 K-908 В-706 24,000 
N-909 35,000 B-707 25,500 
N-911 23,100 1-9000 В 902 32,000 В-708 22,000 
== Н-904 35,000 
C-900 C904 27,500 В 906 28,000 B-7000 700 20.200 
C-906 31,000 R-907 31,800 -701 22,000 
C-907 32,000 J-702 23,000 
C-910 34,000 W-9000 2-903 36,000 )-703 24.000 
C-912 36,000 2-904 29,900 І-704 24.000 
C-913 31,000 2-905 35,000 1-705 25,500 
C-914 25,100 2-906 35,000 J-706 22,000 
ік 7-907 29,640 
LT-900 T-900 39,000 B-750 B-750 21,500 
T-902 41,000 LT-9000 U-900 43,000 В-751 22.000 
T-904 43,000 U-903 16,000 B-752 23,000 
1-906 45,000 U-904 50,000 B-753 24.000 
T-907 50,000 U-905 50,000 24,000 
7-908 50,000 U-908 60,000 
T-909 54,000 1911 52.000 


CW1177-C 


50-01-11 


IDENTIFICATION CODES 


50-01-11 


REAR AXLE CODE (2780-Ib. to 7400-Ib. Capacity) 


M Code Description Ratio Code Description Ratio Code Description | Ratio 1 
БЕУ Ford 3300 (D 3:0 | A Ford 2780 457 24 Dana 60 (5300) a 
АЗ Ford 2780 0) 4! 05 Ford 3300 411 25 Dana 60 (5300) 456 
А8 Ford 3300 © 4M 08 Ford 3300 3 50 27 Dana 70 (7400) 410 
на Dana 60 (D 15200) 410 09 Ford 3300 370 28 Dana 70 (7400) 456 
88 Ford 2780 (D 350 10 Ford 3050 325 71 Dana 60 (5050) 354 
89 Ford 3300 © 3.50 n Ford 3050 3 50 72 Dana 60 (5050) 373 
с? Dana 60 (D. (5300) 354 12 Ford 3050 370 73 Dana 60 15050) 4:10 
C8 Dana 60 (D (5300) ava: 02 Ford 3300 3 00 36 Dana 70 (7400) 373 
07 Dana 70(Т) (7400) 410 17 Ғога 3300 325 37 Папа 60 (5300) 354 
H2 Ford 3600 (D 350 18 Ford 2780 350 38 Dana 60 (5300) 279 
H3 Ford 3600 D 4 09 22 бала 70 (7400) 488 61 Dana 60 © (5050) 3.54 
L 09 Ford 2780 411 23 Папа 70 (7400) 513 63 Dana 60 (1) (5050) 410 
(D Limited-Slip or Traction-Lok 
REAR AXLE CODE (11,000-Ib to 18,500-Ib. Capacity) 
Code Description Capacity Ratio Code Description Capacity Ratio Code Description Capacity 
[| El Eaton 16244 (17,500) 557/7 75 ға aton 17121 (18,509) 614 42 Rockwell 0-100 (13,000) 
E2 Eaton 16244 (17,500) 6 17/8 58 ба Faton 17121 (18,500) 6 50 44 Rockwell D-100 (13,000) 6.80 
t3 Eaton 16244 (17,500) 6 50/9.04 на Faton 17121 (18,500) МА) 52 Rockwell Н-170 (17,500) 5 86 
Fl Eaton 15201 (15,000) 514/7 17 JÜ Eaton 17121 (18,500) 760 53 Rockwell Н-170 (17,500) 614 
F2 Eaton 15201 (15,000) 5.83/8.12 32 Rockwell C- 100 6 20 54 Rockwell H-170 (17,500) 6.83 
F3 Eaton 15201 (15,000) 6.33/8.81 34 Rockwell C-100 6 80 55 Rockwell H-170 (17,500) 717 
EH Eaton 17221 (18,500) 5.57/7 60 31 Rockwell C-100 5.83 62 Rockwell F-106 (15,000) 6 20 
FH Eaton 17221 (18,590) 6 14/8 38 40 Rockwell D-100 529 64 Rockwell F-106 (15,000) 6 80 
GH Eaton 17221 (18,500) 650/887 41 Rockwell D-100 (13,000) 5 83 66 Rockwell F-106 (15,000) 720 
HH Eaton 17221 (18,500) 71787 | | 
REAR AXLE CODE (22,000-Ib and 23,000-Ib. Single-Axle) 
Ë Code Description Capacity Ratio Code Description Capacity Ratio Code Description Capacity Ratio 
ІВ Eaton 1822 (22,000) 557/7 60 HG Eaton 1912 (23,000) 4 5f H3 Rockwell R-171 (23,000) 4 63 
tB Eaton 1822 (22,000) 6 14/8 38 Dk aton 1812 (22,000) 6.50 H4 Rockwell R-171 (23,000) 4 88 
B Eaton 1822 (22,000) 6.50/8 87 ЕК Faton 1812 (22.000) 717 H5 Rockwelll R-171 (23,000) 5.28 
GB Eaton 1822 (22,000) 717/977 АР Eaton 1922 (23,000) 1:33/5.90 H6 Rockwell R-171 123,000) 5.86 
AG Eaton 1912 (23,000) 411 EP aton 19221 123,000) 5.43/7.39 H7 Rockwell R-171 (23,000) 614 
3б Eaton 1912 (23,000) 433 DP Faton 1922 (23,000) 6.17/8.40 H9 Rockwell R-171 (23,000) 370 
CG Eaton 1912 (23,000) 488 ЕР Eaton 1922 (23,000) 6 67/9 08 1А Rockwell R-170 (23,000) 6 42/8 38 
)6 Eaton 1912 (23,000) 543 GP aton 1922 (23,000) 411/560 2А Rockwell R-170 (23,000) 7.09/9.07 
G Eaton 1912 (23,000) B.17 H1 Rockwell R-171 (23,000) 411 3A Rockwell R-170 (23,000) 721 
С Eaton 1912 (23,000) 667 ] m Rockwell R-171 (23,000) 433 Rockwell (23,000) 411 
TANDEM REAR AXLE CODES 
L Code Description Capacity Ratio Code Description Capacity Ratio Description Capacity Ratio 
Е о" GF Eaton 340SE —— (34000 614 Eaton 3ADET — (34,000 — 717/877 
FC Eaton 300SC (32,000) 717 HF Eaton 34DSE (34.000) 650 
GC Eaton 3005С (32,000) 760 МЕ Eaton 34DSE (34.000) 717 
ү Rab PC ЫЫ КЕ Eaton 340SE —— (34,000 760 
EN Eaton 34DSC (34,000) 433 LF Eaton 34DSE (34.000) 370 
uf Eaton 3405C (34,000) 456 m Eaton 34DTE (34.000) EISE 
ү Eaton 3405С (34,000) 4488 GW Eaton 34DTE (34,000) 6 50/8 87 
L 


CW1173-D 


50-01-12 


IDENTIFICATION CODES 


50-01-12 


TRANSMISSION CODES 
Code Description Code Description 
Bronco Light, Medium and Heavy Truck, Parcel Delivery and School Bus (Cont'd.) 
UN ue xem nates 3 Speed Manual x ЛЕБИ ДЕНЕН у е с Бе Fuller T-905B 5 Speed 
Econoline—Club Wagon ЖЕГІ ГК ТІКІ Я Warner Т-19 4 Speed 
Ж” қ сыры ДЫ ai : 3 Speed Manual ЕЗ E eee TO eT TIBET RIED C-6 Automatic 
E 76 Posut E : Automatic (C4) 0 Жота ТР sed Spicer 5652 5 Speed 
Light, Medium and Heavy Truck, Parcel Delivery and School Bus Кал СТЫ O du a A ИК н Spicer 8716 
A А 22% 2 New Process 435 4 Speed 5 222710022222... AOPE б Speed 
D ue. Spicer 8516 РУТИТЕ С Oi АЕ New Process 542 РО 5 Speed 
Bi АТТАП Spicer P8516 Overdrive ІҢ ED eter ONES EIE T ay Fuller TRO-9509 B 9 Speed 
C Ford-Manual 3 Speed LU Nm on С Cm. Ры dw des Spicer 68526 5 Speed 
C МЕТАЛ ihe р Fuller RT-610 10 Speed NM балы АЛ олло ЖЕ sisters Aloette, vic Fuller RT-910 
D Clark 387 V 5 Speed PRECES Spicer 5352B 5 Speed 
E 


TATE E W: E a AAT, Warner T-19G 


Eu ete Fuller 5 H74 5 Speed 

T без 522 Fuller SHA74 5 Speed 
Warner T-18 4 Speed 

G КАККУЛА УЕ : ЕТУІ. : C-4 Automatic 

G ЖЕТОО Warner T-87G 

НЕ soper Allison MT650 

1 ы Sasa m Poser Fuller RTO 9513 

1 Ca porno: С 4 ЕМХ Automatic (Parcel) 

КШМ... Жуз = seks Spicer 6453A 5 Speed 

NIU PET S EK es а RS dra Т Ç Allison AT540 

M ` MIY A 3 Clark 285V 5 Speed 

N a A EA AA AAT Spicer 6352 5 Speed 

D ese Тұ etes New Process 542F L 5 Speed 


OMS ЫДА MOMS 2............ Fuller T-905A 5 Speed 


RENTE RENS REIS Transmatic MT41-6 Speed 
Z x m ES Transmatic MT40-6 Speed 
1 е2 еа С КУ а Ку ЫЛ AS GNSB0 

1 ЖУЛКА СА АЛУУ е Transmatic MT42-6 Speed 
2 Clark 282V 5 Speed 

3 Fuller RT-906 

4 Clark 280 VO 5 Speed 

5 6 antes Fuller RTO-910 

Б oet а ea cte ees Ааа, Püllar RTO:915 

7 Clark 385V 5 Speed 

8 Allison MT640 

9 Fuller RT-915 

B. ie aren К, cie koe New Process 542 FD 5 Speed 


CW1172-C 


50-02-01 


MAINTENANCE SCHEDULES 


PART 50-02 Pre-Delivery and 


Maintenance Schedules 


COMPONENT INDEX 
Applies to Models as Indicated 


MAINTENANCE 


The scheduled and non-scheduled 
maintenance recommendations are 
included in this part for your reference. 
The emission systems required 
maintenance services and the vehicle 
maintenance services are separated on 
each maintenance schedule. Be sure to 
perform all maintenance services by 
referring to both parts of the 
maintenance services schedule. 

Any modification of the emission 
control systems is subject to the 


= 
= 
= 
+2 
о 
о 
-- 
L 


t the head of the column. 


penalties of federal law if made prior to 
the first sale and registration, and is 
subject to penalties under the laws of 
some states, if made thereafter. Further, 
federal law prohibits vehicle 
manufacturers or dealers from 
knowlingly removing or rendering an 
emission control system inoperative 
after sale and delivery to an ultimate 
purchaser. 


5000-7000 


50-02-01 


8000-9000 


50-02-02 MAINTENANCE SCHEDULES 50-02-02 


PRE-DELIVERY SERVICES 
BRONCO, ECONOLINE, Ғ-100/350 and P-SERIES TRUCKS 


PERFORM THE FOLLOWING INSPECTIONS ROAD TEST AND INSPECT 
AND ADJUSTMENTS AT THE DEALERSHIP FOR PROPER OPERATION 


АП fluid levels — engine oil, brake master cylinder, windshield washer reservoirs, auto- Steering column ignition lock 
c + В 
matic transmission (hot), manual transmission апа axle, power steering (hot), and cool Starting of engine in park and neutral 


Horn, windshield wiper and washer, lights, signals and instruments 
ing system (test coolant protection) 


Brakes (Including parking brake and warning light) 
Recharge battery to 1.230 specific gravit 
g i p : i Operation of heater/defroster/ventilation system, radio, speed control and all other 


Throttle operation and idle return optional equipment 


Adjust curb idle speed, fast idle and engine timing. Steering control 


Align headlights as necessary Engine performance and driveability, including automatic choke function 


Transmission/clutch performance 
Install wheel covers, cigar lighter, radio antenna, mirrors, and roof rack 


Detail clean up of exterior and interior of vehicle 
Keys and operation of all locks 
Exterior metal and paint finish 


Touch up paint and polish surface blemishes as required 


Squeaks and rattles. 
Adjust tire pressures to specifications 
Underside of vehicle for fluid leaks, steering linkage, suspension and removal of clamps CLEAN-UP 
or brackets used in-transit 


Interior trim and appointments for proper appearance and fit 


Operation of windows and vents Check glove compartment for warranty facts booklet, emission systems warranty and 


Operation of seats and seatback latches maintenance schedules booklet, owner card and owner publications 


Operation of sunroof/convertible top Be sure starting instruction sleeve is on driver's side sun visor 


Remove seat and carpet protective covers 


CY 1550-A 


50-02-03 


MAINTENANCE SCHEDULES 


50-02-03 


500 THRU 900 SERIES TRUCKS 


PERFORM THE FOLLOWING INSPECTIONS 


AND ADJUSTMENTS AT THE DEALERSHIP 


UNDER HOOD 


ALL FLUID LEVELS 
Check and fill as required — engine oil, automatic transmission, power steering reservoir, 
brake and clutch master cylinders, windshield washer, oil bath air cleaner reservoir, 


check coolant level and test. 


Recharge battery to 1.230 specific gravity. 


Check and adjust initial ignition timing. 


Check and adjust idle speed and governor speed on governor equipped engine. 


Check lines, fittings, connections and components for leaks, including audible leaks in 


air brake system. 


ON INSIDE 


Check window and vent operation and fit. 


Check inside locks and door operation. 


| 


Install cigar lighter. 
Check glove compartment for warranty facts booklet, emission systems warranty and 


maintenance schedules booklet, ownercard and owner publications 


ON OUTSIDE 


Check latches, keys and locks operation 
Hood and doors for alignment and operation. 
Torque wheel nuts and adjust tire pressure. 


Install radio antenna (if so equipped) 


Remove factory shipping protective material (except under hood at hood flange). 


Torque rear axle nuts on saddle mounted units 


Check and adjust front wheel toe-in. 


ON OUTSIDE (Cont.) 


Inspect for exterior metal and paint damage 
Headlight aim 


Torque axle shaft flange nuts 


ON HOIST 


Check lines for fittings, connections and components for leaks. 


Adjust rear brakes on saddle mount deliveries 


Visually check front and rear suspension and steering. 


Check rear axle and transmission lube level 


ROAD TEST 


Check seat and track operation. 


Check part-neutral switch (automatic transmission). 


Check parking brake operation. 


Check — horn, windshield washer and wiper operation. 


Check all instruments, lights, turn signals and hazard warning flasher operation. 
Check 2-3 speed axle operation. 


Check radio operation 


Check brake, clutch and accelerator pedal operation 


Check transmission shift operation. 


Check steering control. 


Check for squeaks and rattles. 


Check engine operation 
Check throttle and idle return 


Check heater, defroster, air conditioner and vent system 


Remove seat and floor mat protective covers 


CY1551-A 


50-02-04 


MAINTENANCE SCHEDULES 


50-02-04 


BRONCO, ECONOLINE and CLUB WAGONS, Ғ-100 thru -350, M- and P-SERIES with GASOLINE ENGINES 


EMISSION SYSTEMS REQUIRED MAINTENANCE SERVICES 


These maintenance services must be performed at the indicated intervals, following the procedures in the 1973 Ford Truck Shop Manual. Maintenance service adjustments 
MUST CONFORM TO SPECIFICATIONS published in the 1973 Ford Truck Specifications Manual, or the emissions systems may become inoperative. These services are not 
covered by the Warranty, and you will be charged for the labor, parts and lubricants used. 


TIME IN MONTHS, OR MILEAGE IN THOUSANDS, WHICHEVER OCCUR FIRST 


MAINTENANCE 


INTERVALS 


8 12 16 20 24 28 32 
Engine Oil (1) Change | Change | Change| Change | Change | Change | Change | Change | Change Change | Change 
Engine Oil Filter © (в) | Верізсе Replace = Replace Replace E Replace Replace 
TRS or Throttle Solenoid Fuse (2) | Check Check Check | — Check Check Check Check Check Check Check Check 
Idle Fuel Mixture Adjust Adjust Adjust Adjust 
Curb Idle Speed Adjust Adjust Adjust Adjust 
Throttle Solenoid "Off" Speed Adjust Adjust Adjust Adjust 
Intake Manifold Bolts (V-8 Engines) Torque Torque 
Crankcase-Emission Filter in Air Cleaner (6) Replace Replace Replace Replace Replace Replace 
Carburetor Air Cleaner Element (6) Replace Replace Replace Replace 
| Oil Bath Air Cleaner (if so equipped) © Clean & Clean & Clean & Clean & Clean & Clean & 
Refill Refill Refill Refill Refill Refill 
Exhaust Control Valve Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
& Free-up & Free-up & Free sm & Free-up & Free-up & Free-up 
Fuel Vapor Emission Control System (9) | 
© Fuel Tank Filler Сар (2) Inspect | Inspect Inspect Inspect 
* Hoses and Vapor Lines (2) Inspect Inspect Inspect Inspect 
Crankcase Breather Cap (6) Clean Clean Clean 
Spark Plugs G) (7) Replace Replace Replace 
Initial Ignition Timing Adjust Adjust | Adjust | 
Distributor Points Inspect Q) Replace Inspect @) 
Spark Plugs Wires Resistance Check Check | Check 
Spark Control System (9 
% Vacuum Hoses Inspect Inspect Inspect | Inspect 
* Electrical Leads Inspect Inspect Inspect | Inspect 
e Advance & Retard, Cut-in Speed (2) Check Check Check Check 
ө Thermal Switch (2) Check Check Check Check 
Spark Delay Valve (09) Replace Replace Replace Replace 
PCV Valve Replace Replace Replace Replace 
PCV System Hoses & Tubes @) Clean | Clean Clean Clean 
Air Cleaner Temperature Control Check Check Check Check 
Carburetor | 
e Throttle & Choke Linkage (2) Check | Check Check 
* External Choke Mechanism Clean & Clean & Clean 8, 
(P- & M-Series) Check | Check Check 
e Air Valve (2) Check Check | Check 
* Throttle Solenoid (2) Check Check Check 
Fuel System Filter Replace Replace Replace 
Fuel Lines & Connection (2) Inspect ae Inspect 
EGR System (if so equipped) © (1) (2) Check Check Check 
Coolant Condition & Protection Check (4) Rep са Сһеск (4) 
Cooling Ostem Hoses % Clamps Check Check Check 
All Drive Belts (2) Check Check Check 
Distributor Cap & Rotor (2) Inspect Inspect 
Evaporative Emission Canister (2) (9) Inspect Inspect 
Engine Compression (2) Check - Check 
Severe Service Operation @If coolant is dirty or rusty in appearance, the system should @Bronco, Econoline E-100-200, Club Wagon, F-100 and all 
When operating your car under any of the following con- һе cleaned and flushed. The radiator cap should be cleaned California vehicles built after January 1, 1973 
ditions, change engine oil every 2 months or 2,000 miles and the system refilled with the prescribed solution of 


@Clean exhaust passages in EGR valve, carburetor 


and oil filter every 4 months or 4,000 miles, check spark 


plug wires resistance, and clean and regap spark plugs 


every 4 months or 4,000 miles whichever comes first 
— Extended periods of idling or low-speed operation such 

as off-road or door-to-door delivery service 
— Towing trailers over 2,000 pounds gross 


for long distances. 


— Qutside temperature remains below + 10 
days or more and most trips are less 


- In severe dust conditions. 


Adjust, repair or replace as required 


and intake manifold (V-8 engines) 


than 10 miles. 


S)Drain 


system) 
change 


and flush cooling system, 
tem fluid 


rating 


Ford Cooling System Fluid and water 


loaded weight (&)More often if operated in severe dust conditions. 


F for 60 @Using 91 octane regular fuel (gasoline grade 2 under the 
preferred SAE 
(gasoline grade 3 or higher under the preferred S 
ind extended periods of low 


system). When using leaded 


spark plugs each 8,000 miles 


dual rear wheels 


spacer, (8)Change engine oil filter every 4,000 miles on trucks 


and replace cooling sys- @ Bronco, Econoline E-100-20 
each 24 months regardless of mileage 


(io Bronco, Econoline E-100-200, 


F-250-350 with 360-390 engi 


Emission System Abbreviatio 


Club Wagon, and F-100 


0. Club Wagon, and F-100 and 
nes in California. 


ns 


TRS — Transmission Regu 
PCV — Positive Crankcase 
fuel EGR 


AE rating 
speed operation, 


with 


ated Spark Control System 
Ventilation System 


Exhaust Gas Recirculation System 


CY1501A 


50-02-05 MAINTENANCE SCHEDULES 50-02-05 


F-500 thru -750 and В-, C-, L-, and W-SERIES and P-SERIES with DIESEL ENGINES 
EMISSION SYSTEMS REQUIRED MAINTENANCE SERVICES 


These maintenance services must be performed at the indicated intervals, following the procedures in the 1973 Ford Truck Shop Manual. Maintenance service adjustments 
MUST CONFORM TO SPECIFICATIONS published in the 1973 Ford Truck Specifications Manual, or the emissions systems may become inoperative. These services are not 


covered by the Warranty, and you will be charged for the labor, parts and lubricants used. 


MAINTENANCE INTERVALS 
DAILY, TIME IN MONTHS, OR MILEAGE IN THOUSANDS, WHICHEVER OCCURS FIRST 


DAILY 4 8 12 20 24 
Dry-type Air Cleaner 
© With restriction indicator@)G} Check 
* Without restriction 
indicator (3) Replace Replace Replace Replace 
Oil Bath Air Cleaner (5) Clean & | Clean & | Clean | Clean & | Clean & | Clean& | Clean & | Clean & | Clean& | Clean ё Clean & 
Change | Change | Change | Change Change | Change | Change | Change | Change | Change Change 
Diesel Engines (7) 
€ Air cleaner restriction 
indicator © Check [t] 
© Fuel lines and connection(4) | Inspect ИН 
* Air inlet piping and clamps@ Check Check Check 
Engine Oil and Filter @) Change | Change | Change | Change | Change | Change | Change | Change | Change | Change 
Exhaust Control Valve ©) Lubricate | Lubricate | Lubricate | Lubricate | Lubricate] Lubricate | Lubricate] Lubricate | Lubricate | Lubricate Lubricate 
& Free-up| & Free-up | & Free-up| & Free-up| & Free-up| & Free-up | & Free-up| & Free-up| & Free-up| & Free-up| & Free-up 
Valve Clearance 401, 477, 

534 CIO Adjust Adjust Adjust Adjust 
Intake Manifold Bolts Torque Torque Torque Torque 
Fuel Lines and Connections (4) Inspect Inspect Inspect Inspect 
Drain Fuel Filter Bowl Each 12,000 Miles or 12 Months 
(Super Duty Engines) 

Electric Fuel Pump (4) (5) Check Check Check Check 
Pressure Pressure Pressure Pressure 
|__ Carburetor 
* External Choke Linkage (4) Clean & Clean & Clean & Clean & 
Check Check Check 
© Accelerator and throttle® 
linkage Lubricate Lubricate Lubricate Lubricate 
e idle speed and fuel 
mixture ®© _| Check Check Check Check 
Spark Plugs Replace Replace Replace Replace 
Distributor Points (8) Replace Replace Replace 
|. Initial Ignition Timing Adjust Adjust Adjust | 
Distributor Cap and Rotor | |: 3l Inspect (4) Replace Inspect (4) Replace 
Distributor Shaft Bushing | 

(Oil Cup) L Lubricate Lubricate 
Spark Plug Wires Resistance (4) | Check Check Check 
Ignition Coil | 
e Connections Clean - ІП Clean 
ө Voltage Output (4) Check | Check 
PCV Valve Replace | [ x iss Replace 
PCV System Hoses, Tubes, 

Spacer and Fittings (4) Clean Clean Clean 
Air Cleaner Temperature 

Control @ G) | Check Слесі Check 

@ Inspect Hoses and 
Clamps and Refill Cooling Twice Annually 
System 
Fuel Filter Element (3) Replace Replace 
Distributor Spark Advance Adiust 
| Engine Compression (4) Check Check 
© Clean when restriction indicator shows red Replace element after four (4) Adjust, repair or replace as required 
cleanings or two years, or if damaged. Gasoline and diesel engines 
(5) If so equipped 
(2 More frequent intervals required in dusty areas, high speed and tem- 
perature operation, extended idling, or frequent short trips S)No lubricant needed оп ball joints or plastic bushings 
(9) More frequent intervals may be required under off highway or dusty 7) Also see diesel engine Manufacturers Service Policy or Operators Manual 
conditions (8) Check and correct for loose terminal and ground connection 


CY1504A 


50-02-06 


MAINTENANCE SCHEDULES 


50-02-06 


Front Axle Spindle Pins (P & M Series) 


Steering Linkage (P & M Series) 
Spring Shackles and Pins (P & M Series) 


Parking Brake Linkage Pivots and Clevises 
(P & M Series) 


BRONCO, ECONOLINE, F-100-350, M & P SERIES 
These services are not covered by Warranty, and you will be charged for the labor, parts and lubricants used. 


MAINTENANCE INTERVALS 
TIME IN MONTHS, OR MILEAGE IN THOUSANDS, WHICHEVER OCCURS FIRST 


Lubricate Every 1,000 miles 


(P-500) 


Exhaust System 


(where required) 


Steering Linkage 


All Lock Cylinders 


Body Drain Holes 


Transfer Case (3) 


Front Axle Fluid Level (4 x 4) (1) (2) (3) Check Check Check Check Check I Check Check Check Check Check Check 
Rear Axle Fluid Level © (2) (3) (9) Check | Check | Check | Check | Check | Check | Check | Check | Check | Check | Check 
Transfer Case Fluid Level (4 x 4) © © Check Check Check Check | Check jl Check Check Check Check Check Check Check 
Manual Transmission Fluid Level Q) © Check Check Check Check Check Check Check Check Check Check 
Automatic Transmission Fluid Level (6) Check Check Check Check Check Check Check Check Check Check 
Brake Master Cylinder Fluid Level Check Check Check Check Check Check Check Check Check Check 
Power Steering Fluid Level Check Check Check Check Check Check Check Check Check Check 
Frame Mounted Brake Booster Oil Level | pregio ipe 
Check Check Check Check Check Check Check Check Check Check Check Check 
Check | Check Check | Check | Check Check | Check | Check Check 
Front Axle Spindle Pins (4 x 2) Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate] Lubricate 
Steering Column U-Joints (4 x 4) 
Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate 
Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate 
Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate] Lubricate | Lubricate | Lubricate 
Hood Hinges, Hood Latch and Aux. Catch Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate) Lubricate] Lubricate Lubricate 
Parking Brake Linkage, Pivots and Clevises Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate] Lubricate 
Universal Joint & Slip Yoke-w/Zerk Fitting®@ Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate] Lubricate 
Clutch Pedal Free Play (3/4” minimum) Adjust Adjust Adjust Adjust Adjust Айша | Adjust Adjust Adjust 
Clean Clean Clean Clean Clean Clean Clean Clean Clean Clean Clean 
Automatic Transmission Bands Adjust Ji Adjust Adjust — LÁ 
Disc Brake Linings, Piston Boots & Pivot Pins Inspect Inspect Inspect Inspect Inspect Inspect 
Wheels and Tires (5) Rotate Rotate | Rotate Rotate Rotate Rotate 
Front Wheel Free-Running/Stan. Hubs(4x4) Clean & Clean & Clean & Clean & 
Repack | Repack Repack Repack 
Manual Transmission (except 3-speed light Drain & 
and medium duty Ford) | Refill 
Front and Rear Axle — Папа (3) Check Check Check Check Check Drain& | Check Check Check т--- Drain & 
Retill Refill 
Drain & Drain & 
Front Wheel Bearings (4) (7) | Repack & Repack & 
Adjust Adjust 
Rear Wheel Bearings (Dana Axle) (2) (7) Repack & 29 Repack & 
Adjust Adjust 
Parking Brake & Speedometer Cables Lubricate Lubricate 
Distributor Bushing Lubricate Lubricate 
Drum Brake Linings and Lines (6) Inspect | 
© Each 1,000 miles in off-highway operation (3) Rotate only wheels with tires of same size and ply rating every 8,000 miles. 


@To check the axle lubricant the plug should be backed out slowly. If seepage 


occurs around the threads, the specified amount of lubricant is present and the 


plugs should be turned back immediately to avoid any drainage 


®© Drain and refill daily when operating in water 


(S Perform daily when operating in water. Include repacking the free-running hub 


bearing 1550 equipped 


(6) More frequent intervals may be required under adverse operating conditions. 


(7) Replace front and rear wheel seals whenever а hub assembly is removed. 


(8) Drain all transmissions daily if level indicates entrance of water 


9) Change rear axle lube in Dana rear axles every 4,000 miles if towing a class П or 


Ш trailer 


CY1502-A 


50-02-07 


MAINTENANCE SCHEDULES 


50-02-07 


MEDIUM 500>700-6000-7000 SERIES TRUCKS 
These services are not covered by the Warranty, and you will be charged for the labor, parts and lubricants used. 


TIME IN MONTHS, OR MILEAGE IN THOUSANDS, WHICHEVER OCCURS FIRST 


MAINTENANCE INTERVALS 


6 12 18 24 30 36 42 
Hood Latch Check & Check & Check & Check & Check & Check & Check & Check & 
Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
[ Manual Steering Gear Lubricant Level Check Check Check Check Check Check Check 
Brake and C-Series Clutch Master Cylinder Fluid Level Check Check Check Check | Check Check Check 
Power Steering Pump Fluid Level Check Check | Check Check Check Check Check 
Air Compressor Filter (clean if necessary) Check Check | Check Check Check Check Check 
Manual Transmission Fluid Level (2) (9) Check Check | Check Check Check Check Check 
Transfer Case Fluid Level Check Check | Check Check Check Check Check Check 
Rear Axle Fluid Level (9) Check | Check Check Check Check Check Check 
Air Compressor Mounting Bolts Torque | Torque 1 Torque Torque Torque Torque Torque Torque 
Front and Rear Spring “U” Bolts 09 Twice within first 500 miles and first 1,000 miles. In severe service each 6,000 miles thereafter. 
Rear Axle — Drain and Refill CD A1 first 6,000 miles and every 6 months or 36,000 miles thereafter 
Front Axle—Drain and Refill (Not Req'd for C6) (F-600 4x4) 
Automatic Transmission Fluid Drain & Drain & Drain & Drain & Drain & Drain & Drain & 
Refill Refill Refill Refil Refill Refill Refill Refill 
Manual Shift Main or Auxiliary Transmission (5) Drain & Drain & Drain & ЖЕНЕ СТІ 
ГЕ & 10-Speed Manual Transmission (5) Refill Refil Refill Refill 
Transmission Remote Shift Rod Bearings, 7 ront Linkage ПОШ 
Cross Shaft Tube and Crank (C-Series) Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
| Transfer Case (F-600 4 x 4) © Drain & Drain & 
All Lock Cylinders Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Front Axle Spindle Pins (3) Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate 
Steering Linkage — Where required Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Clutch and Parking Brake Linkage, Pivots and Clevises Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Front and Rear Spring Shackles and Pins (3) Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Air Brake Foot Control Valve Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate | Lubricate 
Air Brake Foot Control Valve Treadle Hingle and Roller Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Steering Column “U” Joints — where required Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Transmission Control Linkage Pivots, Clevises and “U” Joints Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Clutch Equalizer, Idler Lever and Cross Shafts Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
"U" Joints, Slip Yoke, Center Support Bearing w/Zerk Fitting 1 Lubricate Lubricate | Lubricate | Lubricate Lubricate | Lubricate | Lubricate 
Oil Filter Element — 5 & 10-Speed Transmissions 4 Replace | | Replace Replace | | Replace | 
| Power Steering Pump Mounting Bracket Bolts | | Torque Torque Torque Torque 
2-Speed Axle Electric Shift Unit Lubricant Level Check Check Check Check 
Frame Mounted Booster Air Cleaner—C-Series w/Hyd. Brakes Clean Clean Clean Clean 
Air Filter — MGM Short Stop Brake Chamber (6) Clean or Clean or Clean or Clean or 
Replace Replace Replace Replace 
Speedometer, Parking Brake and Tachometer Cables Lubricate Lubricate Lubricate Lubricate 
Brake and Clutch Pedal Pivot and Linkage Lubricate | Lubricate Lubricate Lubricate 
Clutch Release Bearing and Hub L Lubricate Lubricate Lubricate Lubricate 
Tachometer Drive Adapter (Ford V-8 Diesel) Lubricate Lubricate Lubricate 
Air Inlet Piping (Ford V-8 Diesel) (4) Check | Check Check 
Front Wheel Bearing (8) Repack & Repack & 
Adjust Adjust 
Brake Lines and Linings (4) Inspect 
Brake Backing Plate Bolts (4) Torque Torque 
Radiator Shutter Assembly | Lubricate | | 
Engine Mounting Bolts Check a i | 
V-8 Diesel Engine — Clean 1 Steam = = 


Flat Type Brake Chamber Diaphragm — Replace 

Power Steering Filter — Replace 

R6 and R7 Relay Valves — Disassemble, Check and Clean 
Quick Release Valve — Disassemble, Check and Clean 

All Crossmember Bolts — Torque 

Front Spring Bracket to Frame Bolts — Torque 

Front and Rear Spring Clamp Bolts — Torque 

Fuel Tank to Frame Mounting Bolts - Torque 


Each 50,000 miles or 1 year, whichever comes first 


Roto-Chamber Brake Chamber Diaphragm — Replace 
Master Cylinder Mounting Bolts — Torque (4) 


Each 100.000 miles or 1 year, whichever comes first 


Transfer Case Linkage, Pivot Points, Clevis Pins and 
Parking Brake Bellcrank (F-600 4 x 4) (4) 


Lubricate — Lubricate Lubricate 


Lubricate Lubricate Lubricate Lubricate 


@ Refill Rockwell axles with SAE 140 
@Replace each 500 miles in off-highway operation 
(3) Each 500 miles off-highway 


(4) Моге frequent intervals may be required under adverse 
conditions 


(S)Change each 8,000 miles in off-highway operation 


(é) Each 1,000 miles in off-highway operation 


@ Daily if operating in water or if level indicates entrance of 
water 


(8) Replace front and rear wheel seals whenever a hub assembly 
is removed 


(S) Clean breather and magnetic plug, if equipped when check- 
ing fluid level 


49 Torque check and tighten CY1505A 


50-02-08 


MAINTENANCE SCHEDULES 


50-02-08 


These services are not covered by the Warranty, and you will be charged for the labor, parts and lubricants used. 


HEAVY DUTY 800-900-8000-9000 TRUCKS 


MAINTENANCE INTERVALS 


TIME IN MONTHS, OR MILEAGE IN THOUSANDS, WHICHEVER OCCURS FIRST 
6 12 | 18 [[_ 24 30 ГІЛІ 42 48 
Hood Latch Check & Check & | Check & Check & Check & Check & Check & Check & 
Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Manual Steering Gear Lubricant Level Check | Check | Check | Check Check | Check Check Check 
Brake Master Cylinder Fluid Level Check Check | Check Checl Check | Check Check Check 
Power Steering Pump Fluid Level Check Checl Check Check Check | Check Check Check 
Air Compressor Filter (clean if necessary) Checl Check Checl Checl Check | Check Check Check 
Manual Transmission Fluid Level (2) (9) Check Check Check Check | Check Check Check 
Cab Lift Pump Fluid Level - W Series | Cheek Check Check Check Пес | Check Check Check 
Rear Axle Fluid Level (9) Check Check Check Check Check Check Check Check 
Air compressor Mounting Bolts | Torque Torque Torque Torque Torque Torque Torque Torque 
Front and Rear Spring “U” Bolts do Twice within first 500 miles and first 1,000 miles in service - each 6,000 miles thereafter 
Rear Axle — Drain and Refill Q) At first 6,000 miles only, thereafter every 6 months or 36,000 miles 
Steering Shaft Slip Spline — W Series Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Automatic Transmission Fluid Drain & Drain & Drain & Drain & Drain ё Drain ё Drain & 
Refill Refill Refill Refill Refill Refill Refill Refill 
Manual Shift Main or Auxiliary Transmission (5) Drain & Drain & Drain & 
5, 10, 13 and 16-Speed Manual Transmission (5) q Refill Refill Refill 
Transmission Remote Shift Rod Bearings, Front Linkage 
Cross Shaft Tube and Crank (C-Series) Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Locking Cams (C, W Series), Lock Handle Linkage (C Series) Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
All Lock Cylinders Lubricate Lubricate Lubricate Lubricate ubricate Lubricate Lubricate Lubricate 
Front Axle Spindle Pins @) Lubricate Lubricate Lubricate Lubricate _ubricate bricate Lubricate Lubricate 
Steering Linkage — where required Lubricate Lubricate Lubricate Lubricate ubricate bricate Lubricate 
Clutch and Parking Brake Linkage, Pivots and Clevises Lubricate Lubricate Lubricate Lubricate Lubricate ubricate Lubricate Lubricate 
Front and Rear Spring Shackles and Pins @) Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate bricate Lubricate 
Air Brake Foot Control Valve Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Air Brake Foot Control Valve Treadle Hinge and Roller Lubricate Lubricate Lubricate L Lubricate | Lubricateg | Lubricate Lubricate 
Steering Column “U” Joints — where required Lubricate Lubricate Lubricate L Lubricate Lubricate Lubricate Lubricate 
Transmission Control Linkage Pivots, Clevises and “U” Joints Lubricate Lubricate Lubricate Li Lubricate Lubricate Lubricate Lubricate 
Tandem Axle Air Shift Motor Vents Clean Clean Clean | _ Clean Clean | Clean Clean 
Tandem Axle Air Shift Motor Fluid Level Check Che Check Check Check Check Check 
Clutch Equalizer Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
"U" Joints, Slip Yoke, Center Support Bearing w/Zerk Fitting Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate Lubricate 
Oil Filter Element - 5,10,13,16-Speed Transmissions Replace | Replace Replace Replace 
Power Steering Pump Mounting Bracket Bolts Torque Torque Torque Torque 
2-Speed Axle Electric Shift Unit Lubricant Level Check Check Check Check 
Frame Mounted Booster Air Cleaner-C Series w/Hyd. Brakes Clean Clean Clean Clean 
Air Filter-MGM Short Stop and Stopgard Spring Brakes, Clean or | Clean ог 
оп Highway (6) Replace Replace 
Speedometer, Parking Brake and Tachometer Cables | Lubricate Lubricate | Lubricate Lubricate || 
Brake and Clutch Pedal Pivot and Linkage | Lubricate Lubricate Lubricate Lubricate 
Clutch Release Bearing and Hub | Lubricate Lubricate Lubricate Lubricate 
90°Angle Drive Speedometer and Tachometer Drive | Lubricate Lubricate Lubricate Lubricate 
Front Wheel Bearing (8) | Repack & Adj, Repack & Adj 
Brake Lines and Linings (4) Inspect Inspect 
Brake Backing Plate Bolts (2) Torque | Torque | 
[_ Radiator Shutter Assembly | Lubricate Lubricate 
Engine Mounting Bolts Check Check 
[ Ford V-8 Diesel Engine — Clean 1 Steam | Steam 
Flat Type Brake Chamber Diaphragm - Replace ] 
Power Steering Filter — Replace | 
RB and R7 Relay Valves - Disassemble, Check and Clean 
Quick Release Valve — Dissasemble, Check and Clean h En ANN milos id Z Jum T 
АСКЕР ВЕ Tonus Each 50,000 miles or 1 year, whichever comes first 
Front and Rear Spring Bracket to Frame Bolts — Torque 
Front and Rear Spring Clamp Bolts — Torque 
Fuel Tank to Frame Mounting Balts — Torque 
Roto-Chamber Brake Chamber Diaphragm - Replace h INN nnn Ron Laan ПТР С 
Master Cylinder Mounting Bolts - Torque (4) Each 100,000 miles.or 1 year, whichever comes first 
Air Stack Support Mounting Bolts and Clamps Torque Torque | Torque Torque Torque Torque Torque Torque 
Hendrickson Suspension Bronze Bushings (if equipped) Lubricate Lubricate Lubricate Lubricate Lubricate | Lubricate Lubricate Lubricate | 
Fuller Transmission Air Filter Replace = Replace Replace Replace 
Trans. Remote Gearshift Levers, aux. Arm, Side Bushing (C Series) Lubricate Lubricate Lubricate | Lubricate Lubricate Lubricate Lubricate Lubricate | 
Fuel Filter Bowl (Super Duty Engines) Drain Drain Drain | Drain 
Diesel Engine Spin-on Water Filter (7) Replace | Replace Replace | Replace 
Spicer 16-Speed Transmission Air Filter Replace | | Replace 
|, Rear Suspension Bracket to Frame Bolts Torque | Torque 
Lee Bracket Bolts Torque Torque 
Engine Oil Cooler (Super Duty Engines) 
DV2 Drain Valve — Disassemble, Check, Clean and Lubricate X» 2 
| MGM "Low Profile" Brake Chamber — Clean or Replace (1) Each 50,000 miles or 1 vear, whichever comes first 
Spicer 16-Speed Transmission Air Cylinder Pivot, Shift Lever-Lub 
Shock Absorber Bracket to Frame Bolts — Torque (4) Each 100,000 miles or 1 year, whichever comes first 
© Refill Rockwell Axles with SAE 140 7) Reler to respective manulacturers engine operators manual 


(2) Replace each 500 miles in off-highway operation 

®© Each 500 miles off-highway 

(4) Mare frequent intervals may be required under adverse conditions 
(S) Change each 8,000 miles in aff-highway operation 


(& Each 12,000 miles in off-highway operation 


(8) Replace front and rear wheel seals whenever a hub assembly i 
9) Clean breather and magnetic plug, if equipped, when checkin 
19 Torque check and lighten 


1) Each 24,000 miles in off-highway operation 


5 removed 


g fluid level 


CY 1506-A 


50-02-09 


MAINTENANCE SCHEDULES 


50-02-09 


BRONCO, ECONOLINE, F-100-350, M- and P-SERIES 


NON-SCHEDULED MAINTENANCE 


The following maintenance operations are not required at definite mileage or time intervals, but should be performed when needed. These 
services are not covered by the warranty. You will be charged for the labor, parts and lubricants used. 


MAINTENANCE OPERATION 


WHEN PERFORMED 


* Clean body/door drain holes 

e Check clutch master cylinder fluid level (M- and P-Series) 

* Check battery and recharge if the specific gravity falls below 1.230 
e Check connections for tightness and corrosion 

* Check headlamp alignment 

* Adjust Service Brakes (M-500, P-500) 


* Adjust parking brake. 
* Adjust Automatic Transmission neutral switch 


* Lubricate door hinges, tracks and checks 

e Check front wheel toe and tire and wheel balance 

e Adjust steering gear preload, steering linkage or front wheel bearings. Check sus 
pension and frame for loose attachments 

e Check wheel nut torque. 

e Lubricate automatic transmission kickdown linkage. (F-100-350 (4 x 2), P- and 
M-Series — 6 cylinder only.) 

e Lubricate clutch linkage and standard transmission linkage. To avoid attracting 
dust and grit to the lube points, do not over-lubricate 

e Lubricate accelerator linkage lightly with the specified lubricant 

e Replace windshield wiper blades 


e Check the spring leaves for being evenly stacked and the spring clips or " U-bolts" 
for being tight. 

ө Check steering stop adjustment (M- and P-Series) 

e Check and adjust transmission controls and shift operation 

e Check steering gear lubricant level (4 x 4) 

e Inspect tires and check tire pressures 

e Torque check frame mounted fuel tank strap bolts 


e Remove excessive mud build-up from wheels, undercarriage, and steering linkage 


(4 x 4). 

e Check windshield washer fluid level — add fluid if required 

e Lubricate tailgate hinges 

e Check alternator output 

e Check voltage regulator 

e Check operation of lights, turn signals, horn, windshield wipers and washer, in 
struments, vent system, heater and accessories 

e Check brake warning light operation 

e Check operation of clutch 

e Check engine oil level 

e Check wheel nut torque. 


© Starter will not engage with transmission selector in park and/or neutral, or back 


e Within 500 miles of either new vehicle delivery or any removal of wheel. 
e Abnormal accelerator pressure is required to downshift transmission 


At least twice annually 

Sluggish clutch action or gear clashing when shifting. 

Starter turns engine more slowly than usual. Headlights brighten when engine 
speeded up from idle 

Light beam appears too high or too low while running with normal vehicle load. 
Pedal travel is more than half the distance between the released position and the 
floor 

Parking brake does not hold the truck stationary on a reasonable grade 


ip light does not operate 


Doors bind during opening or closing, or noisy operation 
Poor handling characteristics and/or abnormal tire wear are experienced. 
Loose steering, slack in steering system, shimmy 


Linkage action 15 sluggish 


Accelerator action 15 sluggish 

Wiper blades do not clean windshield after windshield and blades have been 
cleaned 

While the vehicle is hoisted for lubrication 


When front wheel alignment is checked 
st 
When hard ‹ 
Poor handling characteristics and/or abnormal tire wear are experienced. 

Driving conditions or inspection indicates looseness. 

At frequent intervals when operating off-highway or if front wheel shimmy is 
experienced 

If washers do not spray fluid when operated 

If tailgate binds during opening/closing or noisy operation 

As required 

As required 

As required 


When har 


ifting in encountered 


ing 15 encountered 


At engine start-up 

As required 

As required/at each fuel stop 

Within 500 miles of either new vehicle delivery or any change of wheel 


с=ш= ee 


CY 1503-A 


50-02-10 


MAINTENANCE SCHEDULES 


50-02-10 


ж 


F-500-700 В-, C-, L- and W-SERIES 
NON-SCHEDULED MAINTENANCE 


The following maintenance operations are not required at definite mileage or time intervals, but should be performed on an "as required” 
basis. Have your authorized dealer check these items when your truck's performance indicates the necessity. 


MAINTENANCE OPERATION 


WHEN PERFORMED 


BODY 
© Clean Body/door drain holes. ө improper water drainage 15 suspected 
* Replace windshield wiper elements. If washing the blades and the windshield * Blades do not clean glass 
with a cleanser does not restore a clean wipe 
* Lubricate door hinges, checks and hood hinges * High effort required to swing door or hood and audible squeaks 
ELECTRICAL 


© Check headlight alignment. 
* Check windshield washer fluid level 


e Light beams in wrong Josition when operating loaded 
* Governed by weather conditions 


CHASSIS (b) 


e Adjust brakes — All 

* Check operation of brakes, clutch and steering (е) 

ө Check steering stop adjustment. 

* Adjust manual steering gear preload (all trucks) and change steering gear lubri- 
cant (a) (c). 

© Check front end alignment. 

© Check parking brake adjustment. 

* Check exhaust system for leaks and looseness — Correct. 

* Check transmission and engine mountings. 

* Check clutch and hydraulic brake master cylinders fluid level and brake pedal 
travel. 

© Check wedge brake running clearance. 

* Check wheel mounting nut torque 

ө Inspect tires and check air pressure. 

* Balance wheels and tires. 

* Rotate wheels and tires and torque lug nuts. 


nsufficient power shawn in loaded practice stop. 
Vehicle handling qualities not up to par 


Front wheels rub on undercarriage or sheet metal when turning 

f excessive steering effort is experienced when operating at sustained extreme 
low ambient temperatures (d) 

Poor steering, wandering or excessive tire wear 

Will not hold on a reasonable grade. 

When system becomes noisy, is damaged or shows evidence of leaks 

Hard shifting or excessive vibration 

Excessive pedal travel or spongy feet 


Excessive pedal travel or slow brake action. 

Twice within first 500 miles and at first 1,000 miles 

Varies with operation 

Vibration indicates unbalance 

Periodically to correct uneven tire wear and to prevent loose wheel lug nuts. 


TRANSMISSION AND REAR AXLE 


* Check and adjust clutch pedal travel 

* Check and adjust transmission controls. 

ө Check clutch fluid level. 

© Check Roadranger air filter for dirt or plugging. 

© Drain water from transmission air filter 

* Check torque tandem axle torque arm to brackets cap bolts. 


Insufficient free travel or hard shifting 

Too much effort to shift or noisy transmission. 
Excessive pedal movement or sluggish action. 

Sluggish transmission shift action. 

Governed by climate conditions and transmission action. 
Vibration indicates looseness. 


GASOLINE AND DIESEL ENGINES 


ө Check fuel pump pressure and flow — Electric pump (gasoline engines) 

ө Lubricate accelerator linkage EXCEPT BALL JOINTS AND PLASTIC BUSHINGS 
e Remove and clean radiator coolant level sightglass(es) 

e Clean radiator cap seal. 

€ Torque check engine mounting bolts, fan hub and drive pulley 


(a) Adjust center mesh preload to 2-5 іп. lbs. above the minimum specified 
worm bearing preload. Perform the adjustment at a temperature of 50-75 
degrees. 


(b) During maintenance and repair, protect nylon tube fuel and air brake lines 
from external heat, acids, and abrasion that could damage the lines 


(c) Replace SAE 90 ЕР. with SAE 80 ЕР. hypoid gear lubricant — See Lubri- 
cant Specifications 


e Insufficient full-throttle power or backfiring 
e Accelerator does not operate freely 

e When coolant level is difficult to see. 

@ When cap does not hald pressure 

© Excessive engine vibration 


(d) During moderate temperatures, adjust center mesh preload to the currently 


published service Specifications and fill the gear with SAE 90 ЕР. hypoid 
gear lubricant — See Lubrication Specification. 


(e) Check for free clutch linkage action and make certain return spring force is 
adequate for maintaining pedal free play 


CY1507-A 


50-03-01 LUBRICATION CHARTS AND LUBRICANT SPECIFICATIONS 50-03-01 
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А page number indicates that the item is for the vehicle(s) listed at the head of the column. 
N/A indicates that the item is not applicable to the vehicle(s) listed. 


PART 50-03 Lubrication Charts and 
Lubricant Specifications 


COMPONENT INDEX 
Applies to Models as Indicated 


6000-9000 


LUBRICATION 
Lubricant Specifications 


Lubrication Charts 


СИ n 


c3 
ў ° All Models 
e 


LUBRICATION 


LUBRICATION CHARTS 


Important lubrication points for 
typical chassis and engines are shown in 
Figs. 1 thru 7. When special equipment 
or accessories are installed on the truck, 
consult the manufacturer's literature for 
lubrication procedures. 


50-03-02 LUBRICATION CHARTS AND LUBRICANT SPECIFICATIONS 50-03-02 


POWER STEERING 
BRONCO) 


FITTING FITTING 


(а) 

Қ Ж REPACK FRONT WHEEL 

д | BEARINGS АМО FREE 
RUNNING HUBS (BOTH SIDES) 


CHECK FRONT AXLE p^ 7 
LUBRICANT LEVEL 


UNIVERSAL JOINT SPLINE 
FITTING (SLIP YOKE) 


TRANSMISSION PLUG-CHECK LEVEL 


CHECK FLUID LEVEL * DRAIN 
TRANSFER CASE 
ЖОВА!М AND REFILL 


TRANSFER CASE 


UNIVERSAL JOINT SPLINE 
FITTING (SLIP YOKE) 


AJ UNIVERSAL JOINT PLUGS 
(USE ROUNDED-NOSE ADAPTER 
FOR FLUSH-TYPE FITTINGS) 


) 

4; 
STEERING - BRAKES - CLUTCH T] 
STEERING GEAR (PLUG) 59, as, 


| DIFFERENTIAL PLUG ~ 
= 


CLUTCH RELEASE | 
CHECK REAR AXLE 
=) 


EQUALIZER O | | 
== =. [LJ LUBRICANT LEVEL 


в 
TT а 
ВРАКЕ MASTER CYLINDER | Ww, XDRAIN 
=e 


* DAILY WHEN OPERATING 
IN DEEP WATER 
(91р 


Ү1031-Ғ 


FIG. 1 Lubrication Chart—Typical Bronco and F-Series 4-Wheel Drive 


50-03-03 LUBRICATION CHARTS AND LUBRICANT SPECIFICATIONS 50-03-03 


CRANKCASE DIPSTICK 


BRAKE MASTER CYLINDER 


POWER STEERING RESERVOIR 


ACCESSORY DRIVE BELTS 


SPEEDOMETER CABLE 
OIL FILLER BREATHER CAP. 


COOLING SY STEM Жыны А = 
OIL FILTER 


DISTRIBUTOR BUSHING (OIL C'UP) FUEL FILTER 


ў \ MANIFOLD HEAT CONTROL VALVE 


DISTRIBUTOR 
(IF SO EQUIPPED) 


AIR CLEANER 


TRANSMISSION DIPSTICK (AUTOMATIC) 


POSITIVE CRANKCASE VENTILATION 
SYSTEM AND REGULATOR VALVE 


240 - 6 CYL. ENGINE 


GEARSHIFT CONTROL LEVERS 
STEERING DRAG LINK FITTING 


KING PIN — 2 FITTINGS ON EACH SIDE 


FITTING — FRONT WHEEL BEARINGS 


DRAG LINK FITTING FITTING 


FITTING FITTING 


TRANSMISSION LINKAGE 


UNIVERSAL JOINT SPLINE FITTING 


UNIVERSAL JOINT FITTING 


UNIVERSAL JOINT FITTING 


DIFFERENTIAL PLUG 


Y 1167-B 


FIG. 2 Lubrication Chart—Econoline 


50-03-04 


LUBRICATION CHARTS AND LUBRICANT SPECIFICATIONS 


50-03-04 


NOTE: USE CIAZ-19590-B8 BALL JOINT GREASE IN FITTINGS 


KING PIN 2 FITTINGS 


TIE – ROD FITTING 


FITTING 


TWIN I-BEAM FRONT AXLE 
FITTING 


POWER STEERING F-100 


KING PIN (TWO FITTINGS ON EACH SIDE) 
NOT ON 4 WHEEL DRIVE' 


TIE ROD-FITTING ON EACH SIDE (FORWARD ° 
Y Vo и 
OF AXLE ON 4 WHEEL DRIVE) RL. = === Dr 
EE E 
eL im 
d = ip 
22/97 ғ 


STEERING-BRAKES -CLUTCH 


STEERING GEAR (PLUG) 
4X4 MODELS (PLUG) 


CLUTCH RELEASE EQUALIZER 
(FITTING) 


GEARSHIFT CONTROL LEVER (FITTING) 


CLUTCH MASTER CYLINDER 


BRAKE MASTER CYLINDER 


FIG. 3 Lubrication Chart—F-100, F-250 and F-350 (Twin-I-Beam Axle) Trucks 


KING PIN 2 FITTINGS 


FITTING 


SPRING (EACH SIDE) 


TRANSMISSION CONVENTIONAL 
CHECK LEVEL 


UNIVERSAL JOINT FITTING (ADDITIONAL 
JOINT AT REAR OF CENTER BEARING) 


UNIVERSAL JOINT SPLINE FITTING (ON 
MODELS WITH 3-SPEED MEDIUM DUTY 
AND 4-SPEED TRANSMISSION. OTHERS, 
NO LUBRICA TION. 


UNIVERSAL JOINT FITTING 


DIFFERENTIAL PLUG 


Y1026.D 


50-03-05 LUBRICATION CHARTS AND LUBRICANT SPECIFICATIONS 50-03-05 


COOLING SYSTEM FILL 


ENGINE ACCESSORY DRIVE 
BELTS 


COOLING SYSTEM DRAIN 


OIL FILL CAP 
FUEL FILTER 


OIL DIPSTICK 


DISTRIBUTOR 
AIR CLEANER AND FILTER 
OIL FILTER 


TRANSMISSION DIPSTICK 
(AUTOMATIC) 


TYPICAL 6-CYLINDER ENGINE 


SPRING SHACKLE~2 FITTINGS ОМ 
EACH SIDE (SPRING BOLT ON 350) 


SPRING (EACH SIDE 
FRONT AND REAR) 
DRAG LINK FITTING 


KING РІМ-2 FITTINGS 
ON EACH SIDE 


PEDAL SHAFT, P-350 ONLY-FITTING 
TRANSMISSION-CONV ENTIONAL 


- А 
TIE-ROD FITTING ON EACH SIDE (CHECK LEVEL) 


(FORWARD OF AXLE ON 4 WHEEL DRIVE) 


SPRING BOLT-FITTING 


DRAG LINK-FITTING ON EACH SIDE 


(FORWARD OF AXLE ON P-350) 


UNIVERSAL JOINT FITTING 
BRAKE BOOSTER 


UNIVERSAL JOINT-SPLINE-FITTING 
AT FRONT 
(2) - =: JOINT ON P-350 104 ІМСН WHEEL 


dig BASE WITH 3-SPEED MEDIUM DUTY, 
3-SPEED HEAVY-DUTY, 4-SPEED 
TRANS. МОТ ON MODELS WITH 3-SPEED 
LIGHT-DUTY TRANSMISSION 


STEERING - BRAKES - CLUTCH 


STEERING GEAR (PLUG) 350 SERIES 
(UNDER LEFT FENDER ON P-350) 


CLUTCH REALEASE EQUALIZER FITTING 
(NOT ON P-350) 


GEARSHIFT CONTROL LEVER, ALL 
350-FITTING (NOT ON MODELS WITH 
4-SPEED OR AUTO. TRANS.) 


UNIVERSAL JOINT FITTING 
(CENTER JOINT NOT ON SINGLE 
SECTION PROPELLER SHAFT) 


CLUTCH MASTER 
CYLINDER (P-SERIES) 


SPRING BOLT - FITTING 
ON EACH SIDE 


DUAL MASTER 
CYLINDER 


UNIVERSAL JOINT FITTING 


SPRING SHACKLE-2 FITTINGS ON EACH 


DIFFERENTIAL PLUG 


Y 1091.C 


FIG. 4 Lubrication Chart—P-250 and Р-350 Trucks 
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COOLING SYSTEM FILL 
ENGINE ACCESSORY DRIVE BELTS 


SN 


OIL FILL CAP 


DISTRIBUT OR 


OIL FILTER —— 
AIR CLEANER AND FILTER 


TRANSMISSION DIPSTICK 
(AUTOMATIC) 


TYPICAL 6 CYLINDER ENGINE 


POWER STEERING 
DRAG LINK-1 FITTING 


T SPRING SHACKLES-TWO 
FITTINGS ON EACH SIDE 


су 
KING PIN-2 FITTINGS ЕР -oe ic 

ON FACH SIDE NM 
Оғы; [—L DX 


TIE ROD-FITTING 


ON БАСЫ SIDE jp —— SPRING STUDS- FITTINGS 


ON EACH SIDE 


TRANSMISSION-CON VENTIONAL 


PEDAL SHAFT P-SERIES CHECK LEVEL 


DRAG LINK FITTING 


UNIVERSAL JOINT FITTING 


STEERING-BRAKES- 
ING-B ES-CLUTCH BRAKE 


BOOSTER 


STEERING GEAR (PLUG) 
DUAL MASTER 
CYLINDER CAP 


CLUTCH MASTER CYLINDER UNIVERSAL JOINT SPLINE FITTING 


GEARSHIF T CONTROL LEVER (FITTING) 


NOT ON 4 OR 5-SPEED OR AUTOMATIC 
SPRING STUD-FITTING 


ON EACH SIDE 


UNIVERSAL JOINT FITTING 


AIR BRAKE CAMSHAFT FITTING DIFFERENTIAL 


ON EACH SIDE 


SPRING SHACKLES-TWO FITTINGS 


AIR BRAKE SLACK ADJUSTER 
ON EACH SIDE 


FITTING ON EACH SIDE 
Y 1028-E 


FIG. 5 Lubrication Chart—P-400 and P-500 Trucks 
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FITTING 


FITTING FITTING T 


FITTINGS FITTINGS 


CHECK FRONT AXLE 
LUBRICANT LEVEL (4 x 4) 


UNIVERSAL JOINT SPLINE 


FITTING (SLIP YOKE) 


TRANSMISSION PLUG-CHECK LEVEL 


UNIVERSAL JOINTS 


CHECK FLUID LEVEL 
TRANSFER CASE 

DRAIN AND REFILL 
TRANSFER CASE 


STEERING — BRAKES 
— CLUTCH 
STEERING GEAR 
(PLUG 
CLUTCH RELEASE 
EQUALIZER e 


UNIVERSAL JOINTS 


BRAKE MASTER CYLINDER 
SPRING BOLT, 


UNIVERSAL JOINT SPLINE FITTING 1 FITTING EACH SIDE 


BRAKE CAMSHAFT, 
1 FITTING EACH SIDE 


DIFFERENTIAL, 


FIG. 6 Lubrication Chart—F-600 4-Wheel Drive 


Y 1448-A 
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SPINDLE BOLT 2 EACH SIDE 


TIE ROD, 1 FITTING 
ON EACH SIDE 


BRAKE CAMSHAFT 
(1 FITTING EACH SIDE) 


TRANSMISSION 


UNIVERSAL JOINT 


AIR BRAKE 
FOOT CONTROL 
VALVE 5 


Z /) 


SPRING SHACKLE, 


LUBRICATION CHARTS AND LUBRICANT SPECIFICATIONS 


PARKING BRAKE 
SECTOR & BELLCRANK 


SPRING BOLT 
1 FITTING EACH SIDE 


UNIVERSAL JOINT 


BRAKE 
BOOSTER 
(C-SERIES) 


UNIVERSAL JOINT 


SPLINE FITTING SPRING 
2 FITTINGS ON EACH SIDE 5 
DRAG LINK EACH SIDE 
FITTINGS 
ZUG DRAG LINK, AUXILIARY SHIFT LEVERS, 
2 FITTINGS 8 SPEED TRANSMISSION FITTING BRAKE CAMSHAFT, 
1 FITTING EACH SIDE 
CLUTCH RELEASE (EXCEPT F- AND B-500) 
STEERING GEAR oma BEARDE UNIVERSAL JOINT 
(STEERING SHAFT U-JOINT ELE ISPEED AXLE) Н 
L-SERIES) 
IDLER SHAFT F, L, B, C, LN-SERIES SINGLE AXLE 
C-SERIES WITH 
POWER STEERING) 
GEARSHIFT 
MECHANISM 
BATTERY 


GEARSHIFT SHAFT 


TRANSMISSION 
GEARSHIFT FITTING 


REMOTE CONTROL 


LEVER BOOT 
AND BALL 


TRANSMISSION 


AIR BRAKE il» 
FOOT 
CONTROL 9 
VALVE “ә. 
d — к= DRAG LINK, CLUTCH RELEASE 
1 CROSS SHAFT HOUSING 
| де! FITTING 
Се с TIE ВОО 1 EACH SIDE 
SPRING BOLT, 
1 EACH SIDE SPINDLE BOLT, 2 EACH SIDE 
STEERING BRAKE CAMSHAFT 
GEAR (PLUG) DRAG LINK, 


(FITTING EACH SIDE VEHICLE) 
1 FITTING 


IDLER SHAFT 
C-SERIES WITH 
POWER STEERING) 


STEERING GEAR 
UNIVERSAL JOINT 
FITTING C & W-SERIES 


Am E 


N 


BOOSTER 
IC-SERIES) 


UNIVERSAL JOINT 
SPLINE FITTING 


SPRING PIN AND BRACKET, 
FITTING EACH SIDE (MODELS 


UNIVERSAL JOINT 
UNIVERSAL JOINTS 


UNIVERSAL JOINT SPLINE 


PARKING BRAKE 
SECTOR & BELLCRANK 


BRAKE 


CENTER AND END BUSHINGS 

(RT 441 AND RT 444) 

BOTH SIDES VEHICLE 
BRAKE CAMSHAFT 

1 ҒІТТІМС EACH WHEEL 


50-03-08 


DIFFERENTIAL 


WITH RUBBER SPRINGS, 
NO LUBRICATION) 


CT, LT AND W-SERIES TWIN AXLE 
FIG. 7 Lubrication Chart—500 Through 900-Series Trucks 


Ү1029-Ғ 
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SPECIFICATIONS 


LUBRICANT SPECIFICATIONS 


mca CIEN appli iiis ҚЫСТАН 
Body Hinges, Latches, Door Striker Plates and Rotors, Polyethylene Grease С4А7-19584-В ЕЅВ-М1С106-В 
Seat Tracks, Door Checks 


Lock Cylinders Lock Lubricant B4A-19587-A ESB-M2C20-A 
Distributor Bushing Oil Cup Engine Oil SAE-10W c EC ESE-M2C35-A 


Distributor Cam Distributor Cam Lubricant C4A2-19D530-A ESF-M1C66-A 
Front Axle Spindle Pins, Steering Linkage, Front and Multi-Purpose Lubricant C1A2-19590-B ESA-M1C75-B 


Rear Spring Shackle pins, Steering column U-Joints 


(C and W-Series Only) Clutch Linkage Fittings. 


Universal joints. Road Ranger Transmission Air 

Cylinder Shift Lever, Power Steering Control Valve 
Sleeve (C-Series Only) Center and End Bushings 

(RT-441 and RT-444 Suspensions), Air Brake Camshafts, 
Power Steering Cylinder (F-600 4 x 4), and Clutch 
Release Cross Shaft Housing. 

ECONOLINE — Shift Control Levers and seat to floor 


mounting bolts. 


Steering Gear Housing (Econoline, F-100, F-250 and Steering Gear Lubricant C3AZ-19578-A ESW-M1C87-A 
F-350 except 4-Wheel Drive) 
Steering Gear (Bronco, P-Series, F-100 and 250 with SAE 90 EP Oil C1AZ-19580-F ESW-M2C28-BA 


4-Wheel Drive, and 500 through 900 Series) 


Hydraulic Clutch Master Cylinder Brake Master Cylinder Extra Heavy-Duty Brake Fluid C6AZ-19542-A or B Е5А-М6С25-А 


Air Brake Valve Linkage, Treadle Hinge, and Roller. Engine Oil SAE 10W - ESE-M2C35-A or 


Radiator Shutter Blade Pivots and Pivot Arms. Spring ESE-M2C101-B 


Leaves. Transmission Linkage Pivots. Accelerator Ball 
Sockets. Brake and Clutch pedal pivots and clevises. 
Parking Brake Linkage, Pivots, and clevises 


Transmatic Detent Stop Assembly. 


— 


Engine Oil — All Engines except Cummins Diesel 6000-Mile Motor Oil (MS Sequence С5А2-19579-0, E, K, Е5Е-М2С101-С 
tested) (Canadian—Long Life Super L,M,P,S 
Premium Motor Oil) CC5A2-19579-A, б, (1) 


CC7AZ-19579-A (Т) 


Engi 01 - Cummins Diese 


Front and Rear Wheel Bearings (Except Rear Wheel Multi-Purpose Lubricant СТА2-19590-В ESA-M1C75-B 


Bearings on F-100) Spindle Bearings on 4 x 4 Brake 
and Clutch Pedal Shaft. 


Automatic Transmissions, Transmatic Drive Transmission, Automatic Transmission and C1AZ-19582-A, C or D M2C33-F (Type F) 


Power Steering Reservoir (Med, Hvy, Ex. Hvy Only) Power Steering Fluid 


Power Steering Reservoir. (Lt. Trk Only) Power Steering Fluid D2A2-19582-A ESW-M2C128-A 
Speedometer, Parking Brake, and Tachometer Cables Speedometer Cable Lubricant В5А2-19581-А ESF-M1C135-A 
459 and 909 Speedometer and Tachometer Adapters All-Purpose Lubricant COAZ-19584-A ESB-M1C45-A 


Air Brake Foot Control Valve Lithium Base Grease EM CAEN Е5Т-М1С85-А 


Carburetor Oil Bath Air Cleaner — Above 329F-Engine Oil SAE 30 ESE-M2C37-A 
Below 329 F-Engine Oil SAE 20 Е5Е-М2С36-А 


Body Lift Pump (W-Series) Hydraulic Cylinder Oil 


(D Canadian Number Q Military Specification — Normally Aspirated) MIL-L-2104-B, Supercharged or Turbocharged 
(3) Military specification, MIL-H-5606-8 MIL-L-2104-B/MIL-L-45199-B 


CY1168-D 
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LUBRICANT SPECIFICATIONS 
Item Ford Part Name 


Engine Oil Filter Autolite or Motorcraft Long Life Oil Filter 


Ford Part No. 


50-03-10 


Ford Specification 


C1AZ-6731-A 


Accelerator Linkage SAE 10W Oil 


ES-CBAF-6714-A or C 
ESE-M2C35-A 


Front Drive Axle (F-600 4 x 4) Hypoid Gear Lubricant 
Fuel Injection Pump 


Engine Oil — Same Viscosity as Engine 


C6AZ-19580-B 


ESW-M2C105-B 


Rear Axle 750 thru 900 (4) Series and 8000,9000 Hypoid Gear Lubricant (SAE 90) 


Hypoid Gear Lubricant (SAE 80) 


Above—259F .C2AZ-19580-F 
Below—250F.C2A2-19580-B 


ESE-M2C101-B 
M2C28-BA 
M2C28-AA 


Front and Rear Conventional Axles (Except 750 
through 900, 8000 and 9000) 


Hypoid Gear Lubricant 


C6AZ-19580-B 


ESW-M2C105-A (5) 


Ford Traction-Lok Axles 


Hypoid Gear Lubricant 


C9AZ-19580-A 


ESW-M2C119-A 


Manual Shift, Main and Auxiliary Transmissions 
(Except Ford 3-Speed) 


Engine Oil SAE 50—above 00Ғ, 
Engine Oil SAE 30—below 00F 


С6Т2-19С547-А 


Transfer Case - 4-Wheel Drive апа 4-Speed 
Manual Transmission 


Above 109F -SAE 50 
Below 109F.-SAE 30 


С6Т2-19С547-А 


ESE-M2C39-A 


ESE-M2C37-A 
ESE-M2C39-A 


Е5Е-М2037-А 


Exhaust Control Valve 


Rust Penetrant and Inhibitor 


Ford 3-Speed Manual Transmissions 
Transmission Remote Gearshift Levers. Auxiliary 
Transmission Linkage and Transmission Cables, U-Joints 
Crank Arm and Side Bushing (C-Series Only) 
Transmission Remote Gearshift Front Cross Shaft 
ube (C-Series Only) 


COAZ-19A501-A (Canadian- 


ESR-M99C56-A E 


Two and Three-Speed Axle Shift Unit 


Drive Shaft, Universal Joints, Slip Spline and 
Spring Stud Shackles (P-Series) 
Clutch Release Bearing Hub 


C8BA-19579-B 
Standard Transmission Lube C3RZ-19C547-B 
Multi-Purpose Lubricant C1AZ-19590-B 
Calcium Soap Grease C7A2-19590-B 
Engine Oil SAE 10W Above 0°F. = 
3 Parts SAE 10W Oil to 1 Part Kerosene— - 
Below 09Ғ 
Multi-Purpose Lubricant C1AZ-19590-B 


ESW-M2C83-B 
ESA-M1C75-B 


EST-M1C53-A 


ESE-M2C35-A 


ESA-M1C75-B 


Cab Latch Linkage (C-Series) and Cab Lower 
Latch Locking Cams 


Engine Oil SAE 10W 


ESE-M2C35-A 


Vacuum Brake Booster Air Cleaner Brake Booster Air Cleaner Fluid 


@ (Rockwell axle only). Use Hypoid Gear Lubricant (SAE 140) for operation in temperatures above 00Ғ, 


D2T2-19577-A 


ESA-M97B23-B 


® For complete refill of Dana limited-slip rear axles, add 2 ounces — Bronco or 4 ounces — Econoline and 100-350 Series Trucks EST-M2C118-A (friction modifier) 
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PART 50-04 Hoisting, Jacking and Towing 


COMPONENT INDEX COMPONENT INDEX 


TOWING 


nap ee UE E: 


HOISTING 

Bronco, Econoline and Light Trucks ЕНЕ 2-20” 
F-100—F-350 P and M-Series Trucks . . . . 
500-750 and 6000-7000 Series Trucks 


800-900 and 8000-9000 Series Trucks 


Medium and Heavy Trucks ........... 


JACKING cere unhook ce cin = e DE 


HOISTING 


BRONCO, ECONOLINE AND 
LIGHT TRUCKS 


Damage to suspension and/or 
steering linkage components may occur 
when positioning hoist adapters. Front 
end adapters should be positioned 
carefully to ensure maximum contact 


under the center of lower suspension 
arms or spring supports as near wheels 
as practical. Rear suspension hoist 
adapters (forks) should be placed under 
the spring mounting pads or rear axle 
housing, but the adapters must not 
interfere with shock absorber mounting 
brackets. 


MEDIUM AND HEAVY TRUCKS 


Hoist adapters for heavy duty hoists 
should be positioned according to the 
hoist manufacturers recommendations. 
Be sure the hoist has a adequate lifting 
capacity for the vehicle being lifted. 


JACKING 


GENERAL 


CAUTION: On vehicles equipped 
with a limited-slip differential, do not 
run the engine with the vehicle on a 
jack. 

When lifting a vehicle with the 


vehicle jack or any floor jack, block the 
diagonally opposite wheel to prevent 
vehicle from moving. 

On Bronco, Econoline and light 
trucks, position vehicle and floor jacks 
under axles, radius arms or spring 
hangers as recommended in the vehicle 
owner’s manual. 


To raise heavy vehicles with floor 
jacks, follow the jack manufacturer’s 
recommendations for placement of jack. 
Do not exceed the rated lift capacity of 
any jack. 


TOWING 


ECONOLINE 


Make sure the parking brakes are 
released and the transmission gears are 
in neutral. It is important to know that 
the transmission and rear axle are in 
proper working order before pushing or 
towing. To move a vehicle with an 
inoperative axle, it is necessary to raise 
the rear wheels. If the transmission is 


inoperative, the drive shaft must be 
removed or the rear wheels raised, 
whichever is more corvenient. When 
towing a vehicle with the rear wheels 
raised, install a locking device to hold 
the front wheels in a straight-ahead 
position. 

Fasten the towing chains to the 
bumper brackets at the frame and route 
the chains under the bumper. 


If the vehicle is being towed with the 
rear wheels on the ground, do not 
exceed 30 mph, or a distance of 15 miles. 
If this is not possible, it is advisable to 
tow the vehicle with the rear wheels 
raised off the ground, or with the drive 
shaft disconnected from the rear axle. 
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BRONCO 


Check both front and rear axles for 
damage. If one axle is damaged, raise 
the damaged axle off the ground and 
tow backwards or forwards as described 
below. If both axles are damaged, do not 
tow the vehicle unless a towing dolly is 
used. 


TOWING ON ALL FOUR WHEELS 


1. Shift the transfer case and 
transmission to neutral position. 

2. Disconnect the drive shaft from the 
rear axle, and tie it up. 

3. If the front axle is equipped with 
free-running hubs, unlock the hubs. 
If the front axle is not equipped with 
free-running hubs, disconnect the 
drive shaft from the front axle and 
tie it up. 


TOWING BACKWARD—REAR 
WHEELS OFF GROUND 


1. Shift the transfer case and 
transmission to neutral position. 

2. Install a locking device to hold the 
wheels in straight-ahead position. 

3. If the vehicle is equipped with free- 
running hubs, unlock the hubs. If 
front axle is not equipped with free- 
running hubs, disconnect the drive 
shaft from the front axle and tie it 


up. 


TOWING FORWARD—FRONT 
WHEELS OFF GROUND 


1. Shift the transfer case and 
transmission to neutral position. 

2. Disconnect the drive shaft from the 
rear axle and tie it up. 


100-350 AND P-SERIES TRUCKS 


STANDARD TRANSMISSION 


Don't tow a truck equipped with a 
manual-shift transmission unless the 
drive shaft is disconnected (remove the 
front drive shaft or unlock free-running 
hubs on 4-wheel drive) since some gears 
may rotate, even in neutral gear, and 
lubrication may not be adequate. 

When towing 4-wheel drive trucks 


backward with the rear wheels off the 
ground, the front wheels must be 
disconnected from the transmission. To 
do this, set the free-running hubs (if so 
equipped) to unlocked position. If the 
front axle is not equipped with free- 
running hubs, disconnect the forward 
drive shaft from the front axle and tie it 
up. 

It is important that towing chains be 
fastened only to the arm or brackets that 
attach the bumper to the frame. The 
chains must be routed under the bottom 
edge of the bumper. Make sure the 
parking brake is released and the 
transmission is in neutral. It is 
important to know that the transmission 
and rear axle are in proper working 
order before towing. To move a truck 
with an inoperative rear axle, it is 
necessary to raise the rear wheels. If the 
transmission is inoperative, the drive 
shaft must be removed or the rear 
wheels raised. 

If the vehicle is to be towed with the 
rear wheels raised, a locking device 
should be installed to hold the front 
wheels in a straight-ahead position. 


AUTOMATIC TRANSMISSION 


To tow a truck with automatic 
transmission less than 15 miles, place 
the selector lever at N. Be sure that the 
brakes are released. Don't tow at speeds 
faster than 30 mph with the rear wheels 
on the ground. If the truck must be 
towed more than 15 miles, or if the 
automatic transmission is inoperative, 
raise the rear wheels off the ground or 
disconnect the drive shaft from the axle. 


500-750 AND 6000-7000 SERIES 
TRUCKS 


Before towing, make sure the 
parking brakes are released and the 
transmission gears are in neutral. It is 
important to know that the transmission 
and rear axle are in proper working 
order before pushing or towing. To 
move a truck with an inoperative axle, it 
is necessary to raise the rear wheels. If 
the transmission is inoperative, the drive 
shaft must be removed or the rear 


wheels raised, whichever is more 
convenient. On 4-wheel drive trucks, the 
front drive shaft must be disconnected 
when towing from the rear with front 
wheels on the ground. Remove rear axle 
shafts and seal ends of housing to 
prevent loss of axle lube before towing 
trucks with rear wheels on ground. 

For a truck equipped with automatic 
transmission, be sure that either the 
rear wheels are lifted off the ground, the 
driveline is disconnected, or the axle is 
pulled so that no transmission damage is 
incurred. Due to the transmission's 
hydraulic system, the engine cannot be 
started by pushing or towing. 


800-900 AND 8000-9000 SERIES 
TRUCKS 


Before towing, make sure the 
parking brakes are released and the 
transmission gears are in neutral. If air 
pressure is lost, release spring brakes 
manually. It is important to know that 
the transmission and rear axle(s) are in 
proper working order before pushing or 
towing. To move a truck with an 
inoperative axle, it is necessary to raise 
the rear wheels. If the transmission is 
inoperative, the drive shaft must be 
removed or the rear wheels raised, 
whichever is more convenient. Remove 
rear axle shafts and seal ends of housing 
to prevent loss of axle lube before 
towing trucks with rear wheels on 
ground. For a truck equipped with 
automatic transmission, be sure that 
either the rear wheels are lifted off the 
ground, the driveline is disconnected, or 
the axle is pulled so that no transmission 
damage is incurred. Due to the 
transmission's hydraulic system, the 
engine cannot be started by pushing or 
towing. 

NOTE: After towing any tandem 
axle equipped truck, allow the vehicle to 
sit on a level surface until lubricant 
equalizes in both axles. Loss of 
lubricant may also have occurred during 
towing—so check lubricant level of 
power divider and both axles and refill 
if low. 
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PART 50-11 Wheels and Tires 


COMPONENT INDEX 


LUBRICATION 
Wheel Bearings — Front — Repack 
MAINTENANCE 


Tires and Air Pressures — Check 
Wheel Balancing 
Wheel Bearing 


PRE-DELIVERY 


TORQUE WHEEL NUTS 


It is important that wheel stud nuts 
and clamps be tightened alternately and 
evenly so that the lateral or side run-out 
of the wheel does not exceed one-eighth 
inch on front wheels or one-quarter inch 
on dual rear wheels. 

On dual wheels, be sure to back off 
the outer nut before tightening the inner 
stud. Then tighten the outer nut. Some 


COMPONENT INDEX 


Wheel Nut Torque Check 
Wheels and Tires — Rotation 


PRE-DELIVERY 


Tire Air Pressure — Check 


dual wheels are alternately flared 
inward and outward. These surfaces 
must be mated when the wheels are 
mounted. 

Tighten all stud nuts to the 
recommended torque for the vehicle and 
wheel type (Refer to the Specifications). 


WHEEL COVERS 


Check for correct type of cover and 


install. Center the tire stem carefully in 
opening provided. Caution should be 
exercised when installing not to distort 
cover. Use rubber mallet on outer 
perimeter. 


TIRE AIR PRESSURE 


Check each tire to insure the air 
pressure agrees with those specified for 
the tire and vehicle model. 


LUBRICATION 


REPACK FRONT WHEEL 
BEARINGS 


Sodium base grease is not 
compatible with lithium base grease and 
should not be intermixed. Therefore, do 
not lubricate front and/or rear wheel 
bearings without first ascertaining the 
type of original wheel bearing lubricant. 
Usage of incompatible bearing 
lubricants could result in premature 
lubricant breakdown. 

If bearing adjustment will not 
eliminate looseness or rough and noisy 
operation, the hub and bearings should 
be cleaned, inspected, and repacked 
with specified wheel lubricant (Part 50- 
03). If the bearing cups or the cone and 
roller assemblies are worn or damaged, 
they chonld he replaced. 


LIGHT VEHICLE 


1. Raise the vehicle until the wheel and 
tire clear the floor and remove the 
wheel and tire from the hub. 
Remove the grease cap from the 
hub. 

2. Remove the cotter pin, nut lock, 
adjusting nut and washer from the 
spindle (Fig. 1). 

3. Remove the outer bearing cone and 
roller. Pull the hub and drum 
assembly off the wheel spindle. If the 
drum will not remove easily, back 
off the brake shoe adjusting screw so 
that the shoes do not contact the 
brake drum. Remove and discard 
the grease retainer. Remove the 
inner bearing cone and roller from 
the hub. Remove all traces of old 


lubricant from bearings, hubs, and 
axle spindle. 

4. Inspect the cups for scratches, pits 
or cracks. If the cups are worn or 
damaged, remove them with a drift. 
Clean the inner and outer bearing 
cones and rollers with solvent and 
dry them thoroughly. Do not spin 
the bearings dry with compressed 
air. 

5. Inspect the cones and rollers for 
cracks, nicks, brinelling, or seized 
rollers. Inspect the grease retainer 
and replace it if it is cracked, nicked, 
or dented. If the new grease retainer 
is leather, soak it in light engine oil 
for about 30 minutes before 
installation. 

6. Cover the spindle with a clean cloth 
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and brush all loose dust and dirt 
from the brake assembly. Remove 
the cloth from the spindle carefully 
to prevent dirt from falling on the 
spindle. 

7. Install the inner and outer bearing 
cups in the hub with the appropriate 
installing tool (Fig. 2). Be sure to 
seat the cups properly in the hub. 
The cups will be properly seated 

when they are fully bottomed in the 
wheel hub. Pack the inside of the hub 
with the specified wheel bearing grease 
(Part 50-03). Fill the hub until the 
grease is flush with the inside diameters 
of both bearing cups. Pack the bearing 
cones and rollers with wheel bearing 
grease. Use a bearing packer for this 
operation. If a packer is not available, 
work as much lubricant as possible 
between the rollers and cages. Lubricate 
the cone surfaces with grease. 

8. Place the inner bearing cone and 
roller in the inner cup and install the 
grease retainer (Fig. 3) with the 
appropriate driving tool. Be sure 
that the retainer is fully bottomed. 
Install the hub and drum on the 
wheel spindle. Keep the hub 
centered on the spindle to prevent 
damage to the grease retainer or the 
spindle threads. 

9. Install the outer bearing cone and 
roller and the flat washer on the 
spindle, then install the adjusting 
nut. 

10. Adjust the wheel bearing as outlined 
in this part. 


F-100-F-350 DISC BRAKE EQUIPPED 


The removal and installation. of 
front wheel grease seals and bearings for 
disc brake equipped vehicles differs only 
in two respects from the procedure for 
drum brake equipped vehicles. First it i5 
necessary to remove the brake caliper 
(refer to Group 12, Part 24). In this case 
the caliper can be suspended by wiring 
it above the hub and rotor. Be careful 
not to twist or strain the flexible brake 
line. 

Then follow the procedure outlined 
for E-100-E-300 and P-350-P-500 with 
only one exception. A different tool T- 
73T-1190-B is required to install the 
special shielded grease seal. Finally 
install the brake caliper following the 
steps given in Group 12, Part 24 of 
Volume I. 


HUB AND ROTOR ASSEMBLY 


OUTER BEARING CUP 


OUTER BEARING CONE 
AND ROLLER 


ADJUSTING NUT 


NUT LOCK 


COTTER PIN 


HUB BOLT 


GREASE RETAINER 


INNER BEARING CONE 
AND ROLLER 


WHEEL ASSEMBLY 


Ғ 1851-А 


FIG. 1 Front Hub, Bearings and Grease Retoiner—F-100 Through Ғ-350 


MEDIUM, HEAVY AND EXTRA 
HEAVY VEHICLES 


There are two basic types of hubs, 

disc and cast (Fig. 4). The basic design 
of the hub bearings is the same in all 
hubs, but minor differences in size exist 
between the various models. The outer 
bearing attaching parts differ according 
to front axle weight capacity as 
indicated in Fig. 4. 
l. Raise the vehicle until the tires clear 
the floor and install safety stands to 
support the front axle. Remove the 
grease cap and gasket from the hub. 
To check the wheel bearing 
adjustment, alternately push inward 
and outward on the tire. If any 
excessive looseness is felt or there is 
no end play, adjustment of the front 
wheel bearings is necessary. 

3. With 5000, 5500, 6000, 7000, 16000, 
18000 or 20,000 pound capacity 
front axles, remove the cotter pin, 
adjusting nut and flat washer from 
the spindle. With 9000, 12000 or 
15000 pound capacity front axles, 
remove the lock nut, washer, locking 
ring and the adjusting nut and pin. 
With a 12000 pound capacity center 
point front axle, remove the lock 
nut, inner washer, adjusting nut and 
outer washer. 


N 


4. Inspect the condition of the spindle 


and nut threads to insure a free 
running nut when reassembling. 


5. Remove the outer bearing cone and 
roller. Pull the hub and drum 
assembly off the spindle. Remove 


Tool—T5óP-1217-A 1 


INNER СУР OUTER CUP 
INSTALLATION INSTALLATION 
F1464-A 


FIG. 2 Installing Bearing Cups—2- 
Wheel Drive 


Е1465-А 


FIG. 3 Installing Grease Retainer 


50-11-03 


WHEELS AND ТІКЕ5 50-11-03 


10. 


the inner Беагіпр and seal using а 
brass drift. Be careful not to damage 
the bearing cage. 

Remove all traces of old lubricant 
from the bearings, hubs and axle 
spindle. Inspect the cups for pitting, 
galling or unusual wear. If either cup 
Is worn or damaged, remove it with 
a brass drift. Clean the inner and 
outer bearing cones and rollers with 
solvent and dry them thoroughly. 
Do not spin the bearings dry with 
compressed air. 

Inspect the cones and rollers for 
pitting, galling or unusual wear. 
Particularly inspect the rollers for 
end wear and flat or rough spots. 
Replace all worn or damaged 
assemblies. It is recommended that 
the cone and roller assemblies and 
cups be replaced in sets. 

Cover the spindle with a clean cloth 
and brush all loose dust and dirt 
from the brake assembly. Remove 
the cloth from the spindle carefully 
to prevent dirt falling on the spindle. 
Install the inner and outer bearing 
cups in the hub with the appropriate 
tool (Fig. 5). Check for proper 
seating of the new Беагіпр cups by 
trying to insert a 0.0015 inch feeler 
gauge between the cup and wheel 
hub. The feeler gauge should not 
enter. 

Pack the inside of the hub with 
Lithium base wheel bearing grease 
(Part 50-03). Fill the hub until the 
grease is flush with the inside 
diameters of both bearing cups. Pack 
the bearing cones and rollers with 
wheel bearing grease. Use a bearing 
packer for this operation. If a packer 
is not available, work as much 
lubricant as possible between the 
rollers and cages. Lubricate the cone 
surfaces with grease. 


. Place the inner bearing cone and 


roller in the inner cup and install a 
new grease retainer with the 
appropriate tool (Fig. 5). Be sure the 
retainer is fully bottomed. On all 
synthetic type seals, coat the seal lips 
with wheel bearing grease (Part 50- 
03) before installing the hub and 
drum. On seals which are not coated 
on the outside diameter with sealer 
by the supplier, coat the grease seal 


capacity front axles, install the outer 
bearing cone and roller and the flat 
washer on the spindle. Then, install 
the adjusting nut. With 9000, 12,000 
and 15,000 pound capacity front 
axles, install the outer bearing cone 
and roller and the bearing adjusting 
nut. With a 12,000 pound capacity 
center point front axle, install the 
washer and adjusting nut. 


bore in the hub with a thin coat of 
non-hardening sealer prior to 
Installing the grease seal. 

12. Install the hub and drum on the 
wheel spindle. Keep the hub 
centered on the spindle to prevent 
damage to the grease retainer or the 
spindle threads. 

13. With 5000, 5500, 6000, 7000, 
16,000, 18,000 or 20,000 pound 
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FIG. 4 Typical Front Hubs and Bearings 
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FIG. 5 Front Hub, Bearings and Grease Retoiner 
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MAINTENANCE 


TIRES AND AIR PRESSURES 


Inspect the tire threads, and remove 
all stones, nails, glass or other objects 
that may be wedged in the thread 
grooves. Check for holes or cuts that 
may permit air leakage from the tire, 
and make the necessary repairs. 

Inspect the tire side walls for cuts, 
bruises, and other damage. If internal 
damage to the tire is suspected, demount 
the tire from the wheel or rim for further 
inspection and repair or replacement. 

Check the tire valve for air leaks, 
and replace the valve if necessary. If the 
valve cap is missing, install a new cap. 

The tires should be checked 
frequently to insure the air pressure 
agrees with those specified for the tire 
and vehicle model. 


ROTATE WHEELS AND TIRES 


If wheels and tires are rotated, the 
spare tire should be included as shown 
in Fig. 6. On a vehicle with dual rear 
wheels, tire cross-switching is desirable 
but may not be possible when different 
size tires are used on the front and rear 
wheels. 

Dual tires should be matched so that 
the tire diameters are within 1/4 inch of 
each other with the small diameter on 
the inner wheel to conform to the road. 
Tighten wheel stud nuts to 
specifications. 


CHECK FRONT WHEEL BEARING 
ADJUSTMENT 


Check the front wheel bearings for 
proper adjustment when the wheel is off 
the ground. Grasp the tire at the sides 
and alternately push inward and pull 
outward on the tire. If any looseness is 
felt, adjust the wheel bearing. 


FRONT WHEEL BEARING 
ADJUSTMENT 


F-100, 250, 350, ECONOLINE 


1. Remove the hub cap and remove the 
grease cap from the hub. 

2. Wipe any excess grease from the end 
of the spindle and remove the cotter 
pin and nut lock. 

3. While rotating the wheel, torque the 
adjusting nut (Fig. 1) to 17-25 ft-lb 
to seat the bearings. 

4. Install the nut lock so that the cotter 
pin hole in the spindle is aligned 
with a slot in the nut lock. 

5. Back off the adjusting nut and nut 


lock two slots of the nut lock and 
install the cotter pin. 

6. Check the front wheel rotation. If 
the wheel rotates freely with no 
noticeable end play, install the 
grease cap. If the wheel is still loose, 
or it rotates roughly or noisily, the 
bearing cones and rollers and the 
cups are dirty or worn and should be 
cleaned or replaced. 

7. Install the hub cap. 


P-350 THRU 500 


1. Remove the hub cap, if so equipped, 
and remove the grease cap from the 
hub. 

2. Remove any excess grease from the 
end of the spindle and remove the 
adjusting nut cotter pin. 

3. While rotating the wheel, torque the 
adjusting nut (Fig. 5), to 40-55 ft-Ibs 
to seat the bearings. 

4. Back off the adjusting nut to the 
next castellation if necessary to align 
the nut with the cotter pin hole. 
Then, back off the adjusting nut two 
castellations and install the cotter 
pin. 

5. Check the front wheel rotation. If 
the wheel rotates freely with no 
noticeable end play, install the 
grease cap. If the wheel is still loose, 
or it rotates roughly or noisily, the 
bearing cones and rollers and the 
cups are dirty or worn and should be 
cleaned or replaced. 

6. Install the hub cap, if used. 


ALL MEDIUM, HEAVY AND EXTRA 
HEAVY TRUCKS 


Single Nut with Cotter Pin (5000-7000 

Pound Front Axles) 

1. While rotating the wheel, torque the 
adjusting nut to 70-100 ft-Ib to seat 
the bearings. 

2. Back off the adjusting nut 180 
degrees (one half turn). 

3. Hand tighten the adjusting nut 
finger tight (13-17 in-Ib) while 
moving the top part of the tire in and 
out. 

4. Ifthe cotter pin hole lines up with a 
castellation in the nut, insert and 
secure a new cotter pin. If they do 
not line up, back off the adjusting 
nut to align a castellation with the 
first available cotter pin hole. Final 
bearing adjustment must provide 
:001-.010 end play. 

5. Install the gasket and grease cap and 
adjust the brakes. The final 
adjustment must not result in a 
preloaded bearing. 


Double Nut with Lock Ring (1500 

Pound Front Axle) 

l. While rotating the wheel in both 
directions, torque the adjusting nut 
to 100-125 ft-Ibs to seat the bearings. 

2. Back off the adjusting nut one 
complete turn (Fig. 5). 

3. Again while rotating the wheel in 
both directions, retorque the 
adjusting nut to 40-55 ft-Ib. 

4. Back off the adjusting nut to obtain 

an initial .004 and .010 inch end play 

between the wheel hub and spindle. 

Install the lock ring. 

6. Install the washer with the dimple 
indexed in one of the holes in the 
locking ring. 

7. Install the lock nut and torque to 
100-125 ft-Ib. 

8. Recheck the end play (Final limit 
.001 to .010 inch). Re-adjust if 
necessary. 

9. Bend the washer outward to lock the 
nut in position. 

10. Install the gasket and grease cap and 
adjust the brakes. The final 
adjustment must not result in a 
preloaded bearing. 

Double Nut with Double Washer (1200 

Pound Center Point Axle) 

1. While rotating the wheel in both 
directions, torque the adjusting nut 
to 100-125 ft-Ib to seat the bearings. 

2. Back off the adjusting nut one 
complete turn (Fig. 5). 

3. Again while rotating the wheel in 

both directions, retorque the 

adjusting nutto 40-55 ft-lb. 

Back off the adjusting nut to obtain 

an initial .004 to .010 inch end play 

between the hub and spindle. 

5. Install the outer washer and lock nut 
and torque to 100-125 ft-Ib. 

6. Recheck the end play (final limit 

.001 to .010 inch). Re-adjust if 

necessary. 

Install the gasket and grease cap and 

adjust the brakes. The final 

adjustment must not result in a 

preloaded bearing. 
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FIG. 6 Tire Cross Switching 
Diagram 


50-11-06 


Single Nut with Cotter Pin (16000, 

18000 and 20000 Pound Front Axle) 

1. While rotating the wheel in both 
directions, torque the adjusting nut 
to 100-125 ft-Ib to seat the bearings. 

2. Back off the adjusting nut one 
complete turn (Fig. 5). 

3. Again while rotating the wheel in 
both directions, retorque the 
adjusting nut to 40-55 ft-lb. 

4. Back off the adjusting nut if 
necessary to align the nut 
castellations with the first available 
cotter pin hole. 

5. Using the same cotter pin hole as a 
reference point, back off the 
adjusting nut one additional 
castellation to allow the wheel to 
rotate freely within the limits of .001 
to .010 inch end play. 

6. Insert and secure the cotter pin. 

7. Install the gasket and grease cap and 
adjust the brakes. The final 
adjustment must not result in a 
preloaded bearing. 

Double Nut with Lock Ring (9000 and 

12000 Pound Front Axle) 

1. While rotating the wheel in both 
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directions, torque the adjusting nut 

to 100-125 ft-Ib to seat the bearing. 

Back off the adjusting nut one 

complete turn. 

3. Again while rotating the wheel in 
both directions, retorque the 
adjusting nut to 40-55 ft-Ib. 

4. Back off the adjusting nut to obtain 
an initial .004 to .010 inch end play 
between the wheel hub and spindle. 

5. Install the lock ring making sure the 
adjusting nut dowel is inserted into 
the lock ring. 

6. Install the outer washer and lock 
nut. Torque to 100-150 ft-Ib. 

7. Recheck the end play (final limit 
.001 to .010 inch). Readjust if 
necessary. 

8. Bend the washer outward to lock the 
outer nut in position. 

9. Install the gasket and grease cap and 
adjust the brakes. The final 
adjustment must not result in a 
preloaded bearing. 


N 


TORQUE WHEEL NUTS 


It is important that the wheel stud 
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nuts and clamps be tightened alternately 
and evenly so that the lateral or side run- 
out of the wheel does not exceed one- 
eighth inch or front wheels or one- 
quarter inch on dual rear wheels. 

On dual wheels, be sure to back off 
the outer nut before tightening the inner 
stud. Then tighten the outer nut. Some 
dual wheels are alternately flared 
inward and outward. These surfaces 
must be mated when the wheels are 
mounted. 

Tighten all the stud nuts to the 
recommended torque for the vehicle and 
wheel type (refer to the Specifications). 


WHEEL BALANCING 


Refer to the instructions provided by 
the wheel balancer manufacturer. 

Make certain that the brakes are not 
dragging, before attempting to spin the 
wheels. 


SPECIFICATIONS 


Refer to thë 1973 Truck Shop 
Manual for any specifications or Special 
Tools not contained in this Section. 


WHEEL NUT TORQUE LIMITS 
= 


Model Nut Size 


Model 


Nut Size 


Е-100, Е-200 
F-100 (4 x 4) U-100 
(Std. Wheel) 1/2-20 
F-250 (4 x 4) 
P-350, 3500 (W—5200 Ib. Axle) 


P-350, P-3500, Р-4000 


P-500 


Wheel Bearing Luck 


Е-300 (8-Stud Wheel) 
F-350, P-350, P-450 
Р-3500, P-4000 (W/Dual 16-18 
Wheels and 7400 Ib. Axle 


Rear (All) 


5/8-18 
3/4—16 or 400—500 
1-1/8-15 

100—150 


500 
thru 


A 
JETIP! 


400-500 
400-500 
170-200 
170-220 


СҮ1397-В 
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BRAKES 


PART 50-12 Brakes 


COMPONENT INDEX E 


LUBRICATION 
Air Brake Foot Control Valve 
Brake Pedal Pivot Shaft 
Parking Brake Cable 
Parking Brake Linkage 
MAINTENANCE 
Air Brake Air Reservoir 
Air Compressor Filter 
Air Filter Replacement - MGM Low 


Profile and Short-Stop Brakes ... 


Brake Adjustment 
ОУ 
Hydraulic 


Brake Backing Plate (Carrier) 
Bolts Torque Check 


Brake Lining and Drum Inspection .... 


Brake Manual Release — 


SENNO Ваке аи 


Brake Pedal Free Travel — 
Hydraulic Brakes 
Master Cylinder Fluid Level Check — 
Hydraulic Brakes 

Parking Brake — Internal Expanding 


Га Кое 


Shoe Cleaning a aseeni уау... 


PRE-DELIVERY 


AIR PRESSURE BUZZER AND 
GAUGE OPERATION CHECK 


Check operation. Operate brakes to 
drop pressure below 40 psi for test. With 
engine running, buzzer should sound 
and continue sounding until pressure 
builds up to 58-65 psi. 


AIR COMPRESSOR GOVERNOR 
OPERATION CHECK 


With engine running, the dash panel 
gauge should show governor cut-out at 
118-126 psi, and cut-in at 98-104 psi. 
Adjust if required. 


CHECK HYDRAULIC BRAKE 
MASTER CYLINDER FLUID LEVEL 


The level should be maintained from 
full to 1/4 inch below the top of the 
reservoir on both single and dual master 
cylinders. Use only the specified brake 


PRE-DELIVERY 


Compressor 


fluid. Refer to the Lubricant Chart in 
Part 50-03. 


HYDRAULIC BRAKE 
SYSTEM—CHECK BRAKE LINES 
AND FITTINGS 


Check the brake lines and hoses for 
fluid leaks and/or loose connections. 
Inspect lines and hoses for kinks and 
interference with adjacent moving or 
frictional components. Check the brake 
booster and master cylinder for vacuum 
and fluid leaks. Tighten and correct as 
required. 


AIR BRAKE SYSTEM—CHECK 
FITTINGS, CONNECTIONS, LINES 
AND COMPONENTS 


Check for evidence of leakage at all 
fittings. Inspect lines for kinks and 
interference with adjacent moving or 


COMPONENT INDEX 


MAINTENANCE (Cont.) 
Vacuum Booster Air Cleaner 
Cleaning — Frame Mounted ..... 
Vacuum Booster Air Cleaner 
Replacement — Frame Mounted .. 
Vacuum Booster Oil Bath Air Cleaner 
— Frame Mounted ............. 


Brake Adjustment — Saddle 
Mount Delivery 
Brake Fittings, Connections, Lines 
and Components Check— Air Brake 
Brake Lines and Fittings Check — 
Hydraulic Brakes 2.2222 
Brake Operation 
Parking Brakes 
Service Brakes 
Buzzer and Gauge Operation Check 
— Air Pressure 
Governor Operation Check — Air 
Master Cylinder Fluid Level Check 
— Hydraulic Brakes 


SPECIFICATIONS 
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frictional components. Check for 
proximity to exhaust system. Tighten 
and correct as required. CAUTION: 
During maintenance and repair, protect 
nylon tube air brake lines from external 
heat, acids and abrasion that could 
damage the lines. 


ADJUST BRAKES—SADDLE 
MOUNT DELIVERY 


When a truck is delivered by saddle 
mount transportation, the rear wheel 
brakes must be adjusted at vehicle 
predelivery. This is necessary because 
the brakes are backed-off before a saddle 
mount delivery is made. Refer to the 
Maintenance Section of this part for 
adjustment procedures. 


BRAKE OPERATION 


Check and correct, as required, the 
following conditions: pull in either 
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direction, harshness ог noise, excess 
pedal effort, or spongy feel. Avoid 
sudden hard stops—make slow, gradual 
stops, Check pedal height. On 
Econoline, F-100 and also F-250 when 
equipped with optional heavy duty 


brakes, it may be necessary to make a 
few reverse stops to fully adjust brakes. 


PARKING BRAKE OPERATION 
The parking brakes should be 


adjusted so that the vehicle will be held 
stationary on a reasonable grade when 
the parking brake control is fully 
applied. 


LUBRICATION 


LUBRICATE PARKING BRAKE 
CABLE AND LINKAGE 


Raise the vehicle on a hoist, clean all 
old lubricant from the cable, and 
sparingly apply specified Speedometer 
Cable Grease (Part 50-03). 

Lubricate all clevis pins and pivot 
points with SAE 10W engine oil. 


LUBRICATE BRAKE PEDAL PIVOT 
SHAFT 


On all except P-Series and air brake 
equipped vehicles, apply SAE 10W oil 
to the brake pedal shaft. On P-Series, 
apply the specified Chassis Lube with a 
pressure gun at the fitting. 


LUBRICATE AIR BRAKE FOOT 
CONTROL VALVE 


Lubricate the treadle pivots, roller 
and plunger face. Use only the specified 
lubricant recommended in Part 50-03. 


MAINTENANCE 


CHECK AND CLEAN AIR 
COMPRESSOR FILTER 


Remove and disassemble the air 
inlet filter. If it is dirty and clogged, 
wash all parts, including the filter 
element, in a suitable cleaning solvent. 
Saturate the filter element with clean 
light engine oil and squeeze dry before 
placing it in the filter body. Assemble 
and install the filter. 


CHECK AIR BRAKE AIR 
RESERVOIR 


Check the connections to the air 
brake reservoir for leaks. Check to be 
sure the drain cock is closed and the 
reservoir is securely attached. Make any 
necessary corrections. 


INSPECT BRAKE LININGS, BRAKE 
DRUMS, AND TORQUE BRAKE 
BACKING (CARRIER) PLATE 


ATTACHING BOLTS 


1. Raise all four wheels. Remove one of 
the front brake drums, and inspect 
the drum and the linings (the wheel 
bearings should be inspected at this 
time and repacked if necessary). Do 
not let oil or grease touch the drum 
or the linings. If the linings are worn 
to within 1/32 inch of the rivet 
heads, replace or reline both sets 
(primary and secondary) on the 
front or rear wheels. Do not replace 


one lining only, or one wheel set 
under any circumstances. Both front 
wheel sets or both rear wheel sets 
should be replaced whenever a 
respective lining or shoe is worn or 
damaged. If the drum braking 
surface is excessively scored, refinish 
it. The condition of the remaining 
front linings is usually about the 
same as that of the one inspected. 
The rear brake linings may also need 
replacing at the same time. 


2. Before relining a brake shoe, inspect 


the shoe for distortion, cracks, or 
looseness between the rim and web. 
If one of these conditions exists, 
replace the shoe. Do not attempt to 
repair a damaged brake shoe. 

3. On all truck series, be sure that the 
parking brake handle is fully 
released before making any brake 
adjustments. 


4. Check the front brake anchor pin 


nut with a wrench (on brake 
assemblies with an adjustable 
anchor pin). If the bolt is loose, 
tighten it to 80-100 ft-Ibs torque. 

5. Check the brake backing (carrier) 
plate attaching bolt torque. Torque 
to specifications. 


6. With disc brakes, make a thickness 


measurement with a micrometer 
across the thinnest section of the 
shoe and lining. If the assembly has 
worn to a thickness of 0.231 inch 
(shoe and lining together) or 0.030 
inch (lining material only) at any 


one of the three measuring locations 
or if lining shows evidence of brake 
fluid contamination, replace all (4) 
shoe and lining assemblies on both 
front wheels. 


CLEAN FRAME MOUNTED 
VACUUM BOOSTER AIR 
CLEANER (P-SERIES EXCEPT P- 
350) 


The air cleaner is mounted on the 
radiator support and connected to the 
booster by a hose. Disconnect the hose 
and remove the cleaner assembly. Wash 
the cleaner in a suitable solvent and 
saturate the filter element with SAE 
10W engine oil. Mount the air cleaner 
on the radiator support and connect the 
hose. 


REPLACE FRAME MOUNTED 
VACUUM BOOSTER AIR 
CLEANER— 500 THROUGH 900, 
EXCEPT C-SERIES 


The air cleaner is mounted on the 
forward side of the dash panel on F-and 
B-600 through 750 cowl model trucks. 
On all other 500 through 900 except C- 
and P-Series trucks, the air cleaner is 
located in the cab behind the driver's 
seat. When the air cleaner becomes 
clogged and dirty, replace it with a new 
one. 
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СІЕАМ AND REFILL ҒКАМЕ 
MOUNTED VACUUM BOOSTER 
OIL BATH AIR CLEANER—C- 
SERIES WITH SPLIT HYDRAULIC 
BRAKES 


On C-Series models, an oil bath air 
cleaner is mounted on a rear frame 
crossmember cylinder (Fig. 1). To 
service the air cleaner element, grasp the 
lower housing and unscrew it from the 
air cleaner cover. Slide the filter 
element, housing and sleeve assembly 
off the center bolt. Drain the fluid from 
the lower housing and remove the baffle 
plate. No further disassembly should be 
attempted. Rinse the filter element, 
housing and the sleeve assembly in clean 
isopropyl alcohol. Rinse the baffle plate 
and the inside of the lower housing with 
the same solvent. Use an air hose to 
blow dirt out of the lower housing. Do 
not use an air hose on the filter element. 
If the filter element is too dirty to clean, 
replace the element, housing and the 
sleeve as an assembly. Use a cloth 
dampened with isopropyl alcohol to 
wipe the inside of the air cleaner cover 
and the hose nipple. If the gasket in the 
cover 15 loose, cement it securely to the 
cover with Permatex No. 1. If it is 
damaged, replace the gasket. Insert the 
baffle plate, legs first, in the lower 
housing and fill to the level indicated 
with DSTZ-19577-A (ESA-M97B23-B) 
oil. Slide the filter assembly onto the 
center bolt in the lower housing and 
screw the center bolt into the cover. 
Hand tighten the lower housing. 


CLEAN INTERNAL EXPANDING 
SHOE PARKING BRAKE 
(WITHOUT DUST SHIELD) 


Remove the universal joint assembly 
and drive shaft from the parking brake 
drum. Remove the drum from the 
transmission. Clean the dirt and dust 
from the brake shoes and drum with a 
scraper and air hose. Install the brake 
drum and connect the universal joint 
and drive shaft. 


ADJUST HYDRAULIC BRAKES 


The brake drums should be at 
normal room temperature, when the 
brake shoes are adjusted. If the shoes are 
adjusted when the drums are hot and 
expanded, the shoes may drag as the 
drums cool and contract. 

A minor brake adjustment re- 
establishes the brake lining-to-drum 
clearance and compensates for normal 
lining wear. 

A major brake adjustment includes 
the adjustment of the brake shoe anchor 
pins, if so equipped, as well as the brake 


shoes. Adjustment of the anchor pin 
permits the centering of the brake shoes 
in the drum. 

Adjustment procedures for each 
type of brake assembly are given under 
the applicable heading. 


SELF ADJUSTING BRAKES—F-100- 
350, E-100-300, P-350 AND BRONCO 


The brake shoes are automatically 
adjusted when the truck is driven in 
reverse and the brakes applied. A 
manual adjustment is required only 
after the brake shoes have been relined 
or replaced. The manual adjustment is 
performed while the drums are removed, 
using the tool and the procedure 
detailed below. 

When adjusting the rear brake 
shoes, check the parking brake cables 
for proper adjustment. Make sure that 
the equalizer operates freely. 

To adjust the brake shoes: 

1. Use Rotunda Tool НКЕ 8650, (Fig. 
2) and adjust to the inside diameter 
of the drum braking surface. 

2. Reverse the tool as shown in Fig. 3 
and adjust the brake shoes to touch 
the gauge. The gauge contact points 
on the shoes (Fig. 3) must be parallel 
to the vehicle with the center line 
through the center of the axle. Hold 
the automatic adjusting lever out of 
engagement while rotating the 
adjusting screw, to prevent burring 
the screw slots. Make sure the 
adjusting screw rotates freely. If 
necessary, lubricate the adjusting 
screw threads with a thin, uniform 
coating of C1AZ-19590-B Grease. 

3. Apply a small quantity of CIAZ- 
19590-B high temperature grease to 
the points where the shoes contact 
the carrier plate, being careful not to 
get the lubricant on the linings. 

4. Install the drums. Install the 
retaining nuts and tighten securely. 

5. Install the wheels on the drums and 
tighten the mounting nuts to 
specification. 

6. Complete the adjustment by 
applying the brakes several times 
while backing the vehicle. 

7. After the brake shoes have been 
properly adjusted, check the 
operation of the brakes by making 
several stops while operating in a 
forward direction. 


FRONT BRAKE—P-500 


The single anchor brake is adjusted 
by turning an adjusting screw located 
between the lower ends of the shoes. 

1. Raise the vehicle until the wheels 
clear the floor. 

2. Remove the cover from the 
adjusting hole at the bottom of the 


brake carrier plate, and turn 
adjusting screw inside the hole to 
expand the brake shoes until they 
drag against the brake drum and 
lock up the drum. Back off the 
adjusting screw until a slight drag is 
noted (Fig. 4). 

3. When the shoes are against the 
drum, back off the adjusting screw 
10 to 12 notches so that the drum 
rotates freely without drag. If the 
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drum does not rotate freely, remove 
the wheel and drum, and then blow 
out the dust and dirt from the 
linings. With sandpaper, remove all 
rust from the points where the shoes 
contact the carrier plate and apply a 
light coating of grease (CIAZ- 
19590-B). Be careful not to get the 
lubricant on the linings. 

4. Install the wheel and drum, and 
adjust the shoes. Install the 
adjusting hole cover on the brake 
backing (carrier) plate. 

5. Check and adjust the other three 
brake assemblies. 

6. Apply the brakes. If the pedal 
travels more than halfway down 
between the released position and 
the floor, too much clearance exists 
between the brake shoes and the 
drums. Repeat steps 2 and 3 above. 

7. When all brake shoes have been 
properly adjusted, lower the vehicle. 
Road test the vehicle and check the 
operation of the brakes. Perform the 
road test only when the brakes will 
apply and the vehicle can be safely 
stopped. 


REAR BRAKES—P-500 


The two-cylinder brake assembly 
brake shoes are adjusted by turning 
adjusting wheels reached through slots 
in the backing (carrier) plate. 

Two types of two-cylinder brake 
assemblies are used on truck rear 
wheels. The assemblies differ primarily 
in the retracting spring hookup, and in 
the design of the adjusting screws and 
locks. However, the service procedures 
are the same for both assemblies. 

The brake adjustment is made with 
the vehicle raised. Check the brake drag 
by rotating the drum in the direction of 
forward rotation as the adjustment is 
made. 

1. Remove the adjusting slot covers 
from the backing (carrier) plate (Fig. 
5). 

2. Turn the rear (secondary shoe) 
adjusting screw inside the hole to 
expand the brake shoe until it drags 
against the brake drum. 

3. Back off the adjusting screw so that 
the drum rotates freely without 
drag. Depress the brake pedal to 
center the brake shoes, and back off 
the adjusting screw an additional 
notch to provide operating 
clearance. 

4. Repeat the above procedure on the 
front (primary) brake shoe. 

5. Replace the adjusting hole covers. 


SELF ADJUSTING 
BRAKES—REAR—500-900 SERIES 
(EXCEPT P-500) 


The brake shoes are automatically 
adjusted when the vehicle is driven in 
reverse and the brakes applied. A 
manual adjustment is required only 
after the brake shoes have been relined 
or replaced. 

The two-cylinder brake assembly 
(Figs. 6 and 7) brake shoes are adjusted 
by turning adjusting wheels reached 
through slots in the backing plate. 

Two types of two-cylinder brake 
assemblies are used on truck rear 
wheels. The assemblies differ primarily 
in the retracting spring hookup, and in 
the design of the adjusting screws and 
locks. However, the service procedures 
are the same for both assemblies. 

The brake adjustment is made with 
the vehicle raised. Check the brake drag 
by rotating the drum in the direction of 
forward rotation as the adjustment is 
made. 

1. Remove the adjusting slot covers 
from the backing (carrier) plate (Fig. 
5). 

2. Turn the rear (secondary shoe) 
adjusting screw inside the hole to 
expand the brake shoe until a slight 
drag is felt against the brake drum. 

3. Repeat the above procedure on the 
front (primary) brake shoe. 

4. Replace the adjusting hole covers. 

5. Complete the adjustment by 
applying the brakes several times 
while backing the vehicle. 

6. After the brake shoes have been 
properly adjusted, check the 
operation of the brakes by making 
several stops while operating in a 
forward direction. 


SELF ADJUSTING BRAKES—TWO- 
CYLINDER FRONT 600-900 SERIES 


Two-cylinder front brakes are 
adjusted by means of exposed, hex-head, 
self-locking cam adjusters. The brakes 
are to be manually adjusted initially. 
Subsequent adjustment is automatic. To 
adjust this brake: 

1. Raise the vehicle and check the front 
brakes for drag by rotating the 
wheels. 

2. Adjust one shoe by rotating the 
wheel backward and forward while 
turning the cam hex-head with a 
wrench. Bring the shoe out to the 
drum until a light drag is felt. Do not 
apply excessive force on the hex- 
head cam, as automatic adjuster 


parts can be damaged. Back off the 
adjustment until the wheel turns 
freely. Adjust the other cam on the 
same wheel in the same manner. 

3. Adjust the other front wheel brake 
using the procedure above. 

4. Apply the brakes and recheck the 
adjustment. 


SELF ADJUSTING BRAKES—ONE- 
CYLINDER FRONT 500-800 SERIES 
(EXCEPT P-500) 


The brake shoes are automatically 
adjusted when the vehicle is driven in 
reverse and the brakes applied. A 
manual adjustment is required only 
after the brake shoes have been relined 
or replaced. 

1. With the vehicle raised, check the 
front brakes for drag by rotating the 
wheels. 
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Shoe Adjustment 
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2. Remove the cover from the 
adjusting hole at the bottom of the 
brake carrier plate, and turn the 
adjusting screw inside the hole to 
expand the brake shoes until a slight 
drag 15 felt at the wheel. 

3. Complete the adjustment by 
applying the brakes several times 
while backing the vehicle. 

4. After the brake shoes have been 
properly adjusted, check the 
operation of the brakes by making 
several stops while operating in a 
forward direction. 


AIR BRAKES—ADJUSTMENT 


Wedge-type air brakes are self 
adjusting. For service of automatic 
adjuster assemblies refer to Group 12 of 
the 1973 Truck Shop Manual. 
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FIG. 9 Parking Brake Cable 
Adjustment 
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Check wedge-type air brake shoe 
running clearance by inserting feeler 
gauge between shoe and drum at access 
hole. 

Bendiy mms 0.040 inch 

Rockwell.............. 0.060 inch 

A preliminary adjustment can be 
made by rotating the wheels in a 
forward direction and applying air to 
the brake chambers 25 to 30 times. 

Check cam-type air brake slack 
adjuster travel and adjust if necessary 
(see Specifications). 
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AIR BRAKE SERVICE 


For air brake chamber service 
procedures, refer to the following parts 
of the 1973 Truck Shop Manual 
(Volume 1, Group 12— Brakes): 


PARKING BRAKE ADJUSTMENT 


VEHICLES EQUIPPED WITH 
ORSCHELN LEVER 


The Orscheln parking brake (Fig. 8) 
is the over center locking type. It is 
adjusted (while in the released position) 
by turning the lever knob. When 
properly adjusted, it pulls over center 
with a distinct click. No other 
adjustment is normally required. 


CABLE ACTUATED TYPE 


Adjust the service brakes before 
attempting to adjust the parking brake 
cables. 

Place the parking brake lever in the 
fully released position, then check for 
slack in the parking brake two rear 
cables (Fig. 9). 

The cables should be tight enough to 
provide full application of the rear brake 
shoes, when the parking brake lever or 
foot pedal is placed in the fully applied 
position, yet loose enough to ensure 
complete release of the brake shoes 
when the lever is in the released 
position. 

If the cables are loose, adjust them as 
follows: 

1. Set the parking brake control handle 


OF BRAKE BAND RETAINING (f applicable) in the fully applied 
SCREWS position. On F-100, F-250, F-350 
H1183-B and Bronco models, set the foot 


FIG. 11 


External Band Type 
Parking Brake 


DRIVE SHAFT 


PARKING BRAKE 
ACTUATING LEVER 


pedal at two notches or clicks. 

2. Attach a brake cable tension gauge 
to the brake cables behind the 
equalizer as indicated in Fig. 8. 
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FIG. 12 Transmission Mounted Internal Shoe Type Parking Brake—9 Inch 
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Brake—Twelve Inch Drum 
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FIG. 14 MGM Short Stop Brake 


Loosen the lock nut and tighten the 
adjusting nut against the equalizer 
until the specified cable tension is 
obtained. Release and reset the cable 
tension gauge to make certain the 
specified cable tension has been 


The cable tensions must be taken on 
both rear cables on the E-100, E-200 
and E-300 models and on the left rear 


vail cable only for F-100, F-250, F-350, and 
B ^u ever Bronco models. 
1423789" ліс 4. When the cables are properly 


tighten the lock nut 


5. If rear wheel brake drag is noted 
after adjustment on F-250, F-350, E- 
300, models equipped with web 


ledge brakes, the rear drums must be 
removed after the service and 
parking brakes have been adjusted. 
Check the clearance between the 
parking brake lever and the cam 
plate (Fig. 10). The clearance should 
be 0.015 inch with the brakes fully 
released. If the clearance 15 not 
within specifications, readjust the 
parking brake cable. 


EXTERNAL BAND TYPE 


I 


On cable-controlled parking brakes 
(Fig. 11), move the parking brake 
lever to the fully released position. 
On a vehicle with a rod-type linkage, 
set the lever at the first notch. 
Check the position of the cam to 
make sure the flat portion is resting 
on the brake band bracket. If the 
cam is not flat with the bracket, 
remove the clevis pin from the upper 
part of the cam, and adjust the clevis 
rod to allow the flat portion of the 
cam to rest on the brake band 
bracket. Install the clevis pin and 
cotter pin (Fig. 11). 

Remove the lock wire from the 
anchor adjusting screw, and turn the 
adjusting screw clockwise until a 
clearance of 0.010 inch is established 
between the brake lining and the 
brake drum at the anchor bracket. 
Install the lock wire in the anchor 
adjusting screw. 

Loosen the lock nut on the adjusting 
screw for the lower half of the brake 
band, and adjust the screw to 
establish a 0.010 inch clearance 
between the lining and the brake 
drum at the lower half of the brake 
band (Fig. 11). Tighten the lock nut. 
Turn the upper band adjusting rod 
nut until a 0.010 inch clearance is 
established between the upper half 
of the band and the drum. 


INTERNAL SHOE TYPE 


Nine-Inch Diameter Drum 


l. 


2: 


Release the parking brake lever in 
the cab. 

From under the truck, remove the 
cotter pin from the parking brake 
linkage adjusting clevis pin (Fig. 12). 
Remove the clevis pin. 

Lengthen the parking brake 
adjusting link by turning the clevis. 
Continue to lengthen the adjusting 
link until the shoes seat against the 
drum when the clevis pin is installed. 
Remove the clevis pin and shorten 
the linkage adjustment until there is 
0.010 inch clearance between the 
shoes and the drum. The 
measurement should be taken at all 
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points around the drum with the 
clevis pin installed. 

5. Install а new cotter pin in the clevis 
retaining pin and check the brake 
operation. 

Twelve-Inch Diameter Drum 
There is no internal adjustment on 

this brake. Adjustment is made on the 

linkage. Remove the clevis pin, loosen 
the nuts on the adjusting rod, and turn 
the clevis on the rod until a 1/4-3/8 inch 
free play is obtained at the brake lever 

(Fig. 13). Tighten the nuts, and connect 

the clevis to the bellcrank with the clevis 


pin. 


SPRING BRAKE MANUAL 
RELEASE 


MGM SHORT STOP 


If air pressure fails in the Shortstop 
piston chamber, the power spring 
applies the brakes, and, unless pressure 
can be re-established, the brakes must be 
released as follows in order to move the 
truck: 

l. (See Fig. 14) Remove the bolt and 
nut holding the cap and filter to the 
housing and remove the cap and 
filter. 

2. Using a 9/16 inch deep-socket 
wrench, unscrew the release bolt 
until it turns freely. The brake shoe 
pressure is now released. Follow this 
procedure until all Shortstop units 
are released. 

3. When air pressure has been restored, 
screw the release bolt in until the 
lock washer holds it securely. This 
MUST be done to regain Shortstop 
protection. 


MGM LOW-PROFILE 


Manual Release 

1. Block the wheels to prevent vehicle 
from moving. 

2. Using a 3/4 inch deep socket, 
unscrew the release bolt (Fig. 15) 
approximately 1 3/4 inches. Do not 
use an air impact wrench. 

Manual Reset 

1. If the breather cover and filter are 
loose, make certain the four (4) 
notched holes in the breather cover 
are 180 degrees opposite the two (2) 
breather holes in the cylinder 
housing and that the breather cover 
is centered on the cylinder housing 
assembly. Tighten the breather 
cover retaining screws. 

2. Using a 3/4 inch deep socket, screw 
the release bolt until the nut securely 
butts the flat washer against the 
breather cover. Torque the drive nut 
30-35 in-Ibs. Do not overtorque the 
nut or use an air impact wrench 
since this will damage the assembly. 


MGM STOPGARD 


1. TO RELEASE: Block the wheels to 
prevent the vehicle from moving. 

2. Remove (unscrew) the breather cap. 

3. Usinga 15/16 inch wrench, unscrew 
the release bolt (Fig. 16) 
approximately 30 turns until the 
brake shoes release from the drum. 
If the release bolt binds, apply rust 
penetrant (COAZ-19A501-A) or 
equivalent and allow it to soak into 
the threads. 


RELEASE BOLT 


CYLINDER HOUSING 


FIG. 15 MGM Low-Profile Brake 


4. TO RESET: If the release bolt 
threads are dry, coat the bolt with 
chassis lubricant. Screw the release 
bolt down into the unit until the nut 
bottoms against the case. Torque the 
nut to 50 ft-Ibs. 


MAXIBRAKE MANUAL RELEASE 


1. Disconnect air hoses from spring 
brake port of the chamber (Fig. 17). 
2. Install Schrader valves in chambers. 
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FIG. 16 MGM Stopgard Parking (Spring) Brake Manual Release 
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3. Charge chambers with air from 
outside source. 

4. Remove Schrader valves and 
reconnect all lines. 


ANCHORLOK SERVICE AND 
PARKING BRAKE 


Remove the release stud tool and 
nut from the carrying pocket on the 
brake chamber assembly. Remove the 
access plug from the end of the spring 
chamber (Fig. 18). Insert the release 
stud through the opening in the 
chamber and into the spring pressure 
plate. Turn the release stud 1/4 turn to 
engage the stud tangs with the slot in the 
pressure plate. Keep the stud engaged 
and install the nut on the release stud 
until the spring is fully caged and the 
brakes are released. 

Do not loosen or remove the release 
stud and nut unless the brake chamber 
is completely assembled and is securely 
clamped. 

When air pressure is restored, 
remove the release stud and install in 
carrying pocket. 


MGM LOW-PROFILE BRAKE AIR 
FILTER REPLACEMENT 


1. Build up system air pressure to 
governor cut-out to insure full 
compression of (һе parking- 
emergency spring. 

2. Using a 3/4 inch deep socket 
wrench, unscrew the release bolt 
approximately 1 inch. 

3. Remove the breather cover retaining 
screw and remove the cover. 

4. Remove breather filter by carefully 
stretching it over the cover. 

Installation 

1. Install a new or cleaned filter. 

2. Position the four notched holes in 
the cover 180 degrees opposite the 
two breather holes in the top of the 
housing cylinder, and hold in this 
position. Install the cover retaining 
screw; then, install the release bolt 
until the nut and washer are snug 
against the cover. Torque the nut 30- 
35 in-lbs. Do not overtorque the nut 
or use an air impact wrench since 
this will damage the assembly. 
The filter and cover must be 

replaced if damaged. Cover replacement 

requires removal of the release bolt 
drive nut retaining pin. 


MGM SHORT STOP BRAKE AIR 
FILTER REPLACEMENT 


Unscrew bolt and nut securing 
breather cap to chamber head. Remove 
breather cap and discard filter. Clean 
breather cap, install a new filter, and 
reassemble cap to chamber head. 


BRAKE PEDAL FREE 
TRAVEL—HYDRAULIC BRAKES 


On dual-brake master cylinder or 
dash-mounted vacuum booster equipped 
vehicles, the brake systems are designed 
to permit full stroke of the master 
cylinder when the brake pedal is fully 
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FIG. 18 Anchorlok Service and 
Parking Brake 


FIG. 17 Maxibrake Manual Release 


depressed. А brake pedal clearance 
adjustment is not required. 

In order to release the brakes, fluid 
in a hydraulic brake system must flow 
back to the master cylinder when pedal 
pressure is released. A port is provided 
in the master cylinder to allow this flow, 
but the piston must move back far 
enough to expose the return port. To be 
sure that this will always happen, free- 
travel is built into the pedal linkage on 
single master cylinders with non-power 
brakes or frame-mounted booster 
systems. This free-travel prevents the 
piston from becoming trapped in a 
partially released position. Pedal free 
travel is not always perceptible in dash- 
mounted booster systems, however, 
because the operating clearance for the 
piston is adjusted at the booster push 
rod, rather than the pedal linkage (Refer 
to Volume 1, Group 12 of the 1973 
Truck Shop Manual for instructions on 
dash-mounted booster push rod 
adjustments). 

Pedal free travel is not adjustable 
on 500-1000 Series trucks with a dash- 
mounted booster and a single or dual 
system or units with a dual system and 
a frame-mounted booster. 
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50-12-11 BRAKES 50-12-11 
Refer to the 1973 Truck Shop 

Manual for any specifications or Special 

Tools not contained in this Section. 

SPECIFIC TORQUE LIMITS 

Г TES 
Front Brake Backing Plate to Spindle (100—400 Series) 1/2 x 13, 55-70 i 7/16 x 14, 30-50 1/2 x 20, 55-75 
Front Brake Backing Plate and Steering Arm to Spindle (100—400 Series) 1/2 x 13, 30-40 1/2 x 20, 50—70 
Rear Backing Plate to Axle (100—400 Series) 1/2 x 13, 75-105 1/2 x 20, 50-70 7/16 x 14, 35-45 
Brake Assembly to Front Axle (500—900 Series) 9/16 x 12, 110—150 1/2 x 13, 75-105 1/2 x 20, 75-105 zl 

| Brake Assembly to Rear Axle (500—900 Series) 9/16 x 12, 110-150 1/2 x 13, 75-105 1/2 x 20, 75-105 
Brake Drum to Hub Nuts or Bolts (500—900 Series) [ 1/2 x 13, 68—85 5/8 x 18, 136—170 
Master Cylinder or Booster Push Rod to Brake Pedal (500—900 Series) 3/8 x 16, 12-17 

> = —— =s 

Master Cylinder to Dash Panel (500—900 Series) 5/16 x 18, 12-17 3/8 x 16, 31-42 
Master Cylinder to Booster (Dash Mounted Booster) (500--700 Series) 14-18 ES 
Booster to Dash Panel (Dash Mounted Booster) (500—700 Series) 3/8 x 16, 12-17 3/8 x 24, 13—20 5/16 x 18, 12-15 

[е +— Ts 
Master Cylinder to Pedal Bracket 5/16 x 24, 12-15 3/8 x 24, 12-17 
Eccentric Adjuster Bolt Torque 80-120 inch Ibs 

41 — 1 
TORQUE LIMITS — HYDRAULIC TUBE NUTS (FT-LBS) 
Ж Thread Size | Ft-Lbs. © Thread Size | Ft-Lbs. @ 
3/8-24 8-15 1/2-20 | 12-17 
= 
7/16-24 12-17 9/16-18 | 15—25 


(А! hydraulic line connections (nuts) must be torqued to the specified value and free of fluid leakage. 


BRAKE DRUM REPAIR LIMITS (BRAKE LATHE) 


Brake drums are marked with the maximum allowable braking surface diameter. If this diameter is exceeded by wear or refinishing, the drum must be replaced. 


5-САМ BRAKE ADJUSTMENT TABLE 


D Push rod stroke is measured from chamber or chamber mounting bracket to Push rod clevis 


AIR SUPPLY SYSTEM 


Brake Chamber Maximum Stroke at Maximum Stroke 
Type Which Brake Should After Adjustment C 
Be Adjusted © 
| 

Front — Type по 9 13/8 inch 1.00 Inch 

no.12 13/8 Inch 1.00 Inch 

no 16 13/8 Inch 1.00 Inch 

| — Rear- Type no.24 ] 1 3⁄4 Inch 1 1⁄4 Inch 
no 30 2 00 Inch 11/4 Inch 


Air Brake System Pressure Settings 


IL 


Torque Limits (Ft-Lbs) 


Safety Valve Setting (Air Pressure) 
Warning Buzzer Operating Pressure 
Cut-Out Pressure (Governor) 


Cut-In Pressure (Governor) 


150 PSI Air Brake Compressor Pulley Nut® 3/4, 40—45 
60 PSI or Less 
118-126 PSI @ Advance nut to next cotter pin slot, if necessary, to 
98-104 PSI Install Cotter Pin 


AIR BRAKE LINE TYPES 


NYLON HOSE TUBE NUT TORQUE 


[ 


SAE 
SAE 


J844 
J844 


Type ЗА — For 1/4 Inch 
Type 3B — For 3/8, 1/2, 3/4 Inch 


Size Torque Їй біге 


7/16-24 | 85—115 In.Lbs}} 11/16-20 |12-17 Ft-Lbs. 
17/32-24| 12-17 Ft-Lbs 1-18 1|20-29 Ft-Lbs. 


Torque 


CH2095-A 
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PARKING BRAKE CABLE TENSION ADJUSTMENT 


BRAKES 


F-100-250 (4 x 2) 


Cable Tension © 


Мен О) E Used ® | j| 


F-250-350 with Web Ledge Brakes & F-250 4 x 4 


E-100-200 


160-200 Ibs. 115-200 Ibs. 
80-120 Ibs. 65-120 Ibs. 
285-325 Ibs 275-325 Ibs 


E-300 


210-250 Ibs 


a 


130-170 Ibs. 


(2) With new linings and/or new cable 
(3) Whenever readjustment is required. 


(Т) With hand lever full on or with foot contro! pedal set at two notches or clicks 


zl 200-250 Ibs. 
115-155 Ibs. 
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PART 50-13 Steering 


COMPONENT INDEX 
LUBRICATION 
Power Steering Reservoir Fluid Level 


Steering Column U-Joints Lubrication |... 


Steering Gear Lubricant Level Check 
Steering Linkage Lubrication 


Steering Shaft Slip Spline Lubrication ,... 
MAINTENANCE 
Belt Tension Adjustment — Power 
Steering Pump 
Filter Replacement — Power 
Steering Pump Reservoir 
Steering Gear Adjustments 


PRE-DELIVERY 


VISUALLY CHECK STEERING 


Inspect the steering for proper 
assembly and components. Check to 
assure that all lock tabs and cotter pins 
are properly installed. 


STEERING CONTROL AND 
POWER STEERING 


Check steering wheel return from 
both directions. Test for steering effort 
required and inconsistent effort in 
different directions. Check for harshness 
noise, wander or free play. Correct as 
required. 


CHECK STEERING MOUNTINGS, 
LINKAGE AND CONNECTIONS 


Check the steering gear attaching 


COMPONENT INDEX 
Steering Stop Adjustment 


Torque Checks 


PRE-DELIVERY 


Power Steering Lines Check 
Power Steering Reservoir Fluid 


Level Check 


Steering Control and Power 
Steering Operation 

Steering Mountings, Linkage and 
Connections Check 

Steering Visual Check 


SPECIFICATIONS 


bolts to be sure they are tightened to 
specifications. Torque the attaching 
bolts to specifications if necessary. 

Check the linkage for tightness and 
proper installation of cotter pins. correct 
as required. 


CHECK POWER STEERING LINES 


Check the linkage for tightness and 
proper installation of cotter pins. 
Correct as required. 


CHECK POWER STEERING 
RESERVOIR FLUID LEVEL 


Run the engine until the fluid is at 
normal operating temperature. Then 
turn the steering wheel all the way to the 
left and right several times. Make sure 
that the wheels are in the straight-ahead 


position, then shut off the engine. 

Check the fluid level in the power 
steering reservoir оп Ford-Thompson 
pumps. The level must show on the 
cross hatching between the bottom of 
the dipstick and the full mark. If the 
level is low, add fluid. Refer to the 
Lubricants Chart in Part 50-03 for the 
fluid specification number. Do not 
overfill the reservoir. Remove excess 
fluid with a suction device. 


LUBRICATION 


LUBRICATE STEERING LINKAGE 


Apply the specified Chassis 
lubricant (Part 50-03) with a pressure 
gun at all fittings on the linkage. 


LUBRICATE STEERING SHAFT SLIP 
SPLINE (W-SERIES) 


^—-le erecenre oun grease to the 


grease fitting (Fig. 1) until the grease 
appears at the spline end. Refer to Part 
50-03, Lubricants Chart, for the 
recommended lubricant. 


LUBRICATE STEERING COLUMN 
U-JOINTS (C-, LN-AND W-SERIES) 


Apply Ford Chassis Lubricant to 


the U-joint fittings, using a pressure 
gun. Refer to Part 50-03 for lubricant 
specifications. 
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CHECK STEERING GEAR 
LUBRICANT LEVEL 


F-100, F-250 AND 350 (4 X 2) 


SERIES MANUAL STEERING 2. 


1. Center the steering wheel. 

2. Remove the steering gear housing 
filler plug. 

3. Remove the lower cover-to-housing 
attaching bolt. 

4. With a clean punch or like 
instrument, clean out or push the 
loose lubricant in the filler plug hole 
and cover-to-housing attaching bolt 
hole inward. 

5. Slowly turn the steering wheel to the 
left until linkage reaches stop. 
Lubricant should rise within the 
cover lower bolt hole; then slowly 
turn the steering wheel to the right 
until linkage reaches stop. Lubricant 
should rise within the filler plug 
hole. If lubricant does not rise in 
both the cover bolt hole and the filler 
plug hole, add specified lubricant 
until it comes out both holes during 
this check. 

6. Install the lower cover-to-housing 
attaching bolt and the filler plug. 


ECONOLINE 
1. Remove the steering gear housing 
filler plug. 


2. With a clean punch or like 
instrument, clean out or push the 
loose lubricant into the filler plug 
hole. Turn the steering wheel to the 
left. Then turn the steering wheel 
slowly to the right until linkage 
reaches stop. Lubricant should rise 
in the filler plug hole. If lubricant 
does not rise in the filler plug hole, 
add specified lubricant. 

The location of the steering gear 
does not allow clearance for the removal 
of a cover bolt for creating a vent. To 
prevent air from being trapped and 
forming pockets in the housing while 
lubricant is being added, it is suggested 
that a curved length of 1/4 inch tubing 
be adapted to the end of the grease gun 
being used. This tube should be inserted 
into the filler hole and extend down 
toward the bottom of the housing cavity. 
By this method, the lower housing 
cavity will fill first and as lubricant is 
added, air will be expelled upward and 
out the filler hole. 

To add lubricant, turn the steering 
wheel to the extreme left to position the 
ball nut away from the filler plug hole 
and fill gear by method described above 
until lubricant rises in the filler plug 
hole. 


FIG. 1 


STEERING 


F-100 4- WHEEL DRIVE AND 
BRONCO 


1; 


Remove the filler plug from the 
sector shaft cover. 

Check to see if the lubricant level 15 
visible in the filler plug-tower. If the 
lubricant is visible, install the filler 
plug. If the lubricant is not visible, 
add specified lubricant (Part 50-03) 
as outlined in Step 3. 


SPLINE END 
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Steering Shaft Slip 
Spline—W-Series 


VIEW A 


FRONT OF VEHICLE 
(A — 2 --- 


FILL PLUGS 


LEFT SIDE OF GEAR SHOWN 
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3. Add steering gear lubricant until the 
lubricant level is visible 
approximately 1 inch from the top of 
the hole in the filler plug tower; 
then, install the filler plug. 


500 THRU 900 SERIES, F-250 (4 X 4) 
AND P-SERIES WITH MANUAL 
STEERING 


1. Remove the filler plug from the top 
of the steering gear housing. 

2. Check the lubricant level. If the level 
is to the bottom of the filler plug 
opening, install the filler plug. If the 
level is not to the bottom of the filler 
plug hole, add fluid to raise the level 
to that level. Do not use a pressure 
gun as it could damage the seals in 
the gear. 


ROSS SEMI-INTEGRAL POWER 
STEERING GEAR—W-SERIES 


1. Remove the upper most filler plug 
from the gear housing. 

2. Install a 90 degree, 3/8 inch street 
pipe elbow in the filler plug hole of 
the gear as shown in Fig. 2. 

3. Add specified lubricant (Part 50-03) 
into the open end of the elbow until 
the lubricant is visible. 

4. Install the plug, removed in step 1, 
in the street elbow. 


EXISTING PIPE PLUG 
3/8 NTP PIPE 


359387-S OR 
EQUI VALENT 
3/8 x 3/8 NPT 
PIPE ELBOW 


VIEW A 


G1695-B 


FIG. 2 Ross HPS-70 Steering Gear Lubricant Fill—W-Series 
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MAINTENANCE 


CHECK STEERING STOP 
ADJUSTMENTS 


TWIN-I-BEAM AXLE 


The steering stops are not adjustable 
on Twin-I-Beam front axles. 


ALL EXCEPT TWIN-I-BEAM AXLES 


To avoid tire and/or steering linkage 
damage, the steering stop adjustments 
should be checked periodically, and 
adjusted if necessary. 

Fig. 3 shows the position of the front 
wheels when checking the stop 
adjustment angles shown in the 
specification charts at the end of this 
Part. 

Manual, Integral or Semi-Integral 

Power Steering Gear 
The following spindle stop 

adjustment is the only one required: 

l. Raise the front of the vehicle until 
the wheels clear the floor. 

2. Set spindle stop bolts to obtain 
specified angle. 

Linkage Type Power Steering Gear 

1. Raise both front wheels off the 
ground by jacking under the axle. 

2. Screw both Pitman arm stop bolts 
(Fig. 4) away from the Pitman arm 
to prevent contact with the Pitman 
arm prior to the spindle stops 
contacting the axle. 

3. Start the engine and adjust each 
spindle stop to obtain the specified 
turn angle. 

4. When the wheel is at each stop, 
screw the Pitman arm stop bolt in to 
contact the Pitman arm. 

5. Return the wheels to straight-ahead 
position, then turn each Pitman arm 
stop bolt two turns toward the 
Pitman arm. Tighten each Pitman 
arm stop bolt lock nut. 


STEERING GEAR ADJUSTMENTS 


WORM BEARING PRELOAD 
ADJUSTMENT—F-100-350 (4 X 2) 


Correctly adjusted worm bearing 
preload will help to eliminate excessive 
steering shaft and worm end play. 
Always check the worn bearing preload 
before checking and adjusting the worm 
and roller mesh. The worm and roller 
mesh should always be checked and 
adjusted after checking and adjusting 
the worm bearing preload. 

1. Remove the Pitman arm from the 
steering gear sector shaft. 
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“А” DISTANCE BETWEEN F RONT 
TIRE AND FRONT SPRING — INCHES 


ALL '"P'' SERIES CLEARANCES 
ARE\MEASURED BETWEEN 
SPRING AND TIRE 


INSIDE 
turn A> 


ANGLE 


2 ' 
| | 
FRONT OF 
VEHICLE 


“A” DISTANCE BETWEEN FRONT 
1 ТІРЕ AND FRONT SPRING - ІМСНЕ5 
m 
г 


\ у \ 


SET ADJUSTING SCREWS TO GIVE DEGREE ANGLE % 
“А” OR CLEARANCE “А” FOR LEFT WHEEL 

| LEFT TURN AND DEGREE ANGLE “В” OR CLEAR- | 
ANCE “В” FOR RIGHT WHEEL RIGHT TURN AS SHOWN 


| 
SOLID ''!'' BEAM AXLE 
SEE CHARTS AT END OF PART FOR 
SPECIFIC DIMENSIONS OR ANGLES 


ALL 500- 900 SERIES WHEEL STOPS АКЕ 
MEASURED IN DEGREES 
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FIG. 3 Spindle Arm Stop Adjustment—All Except Twin-I-Beom Vehicles 


2. Disconnect the horn wire at the 
horn relay. Remove the horn button 
and spring from the steering wheel. 

3. Turn the steering wheel to the end of 
its travel. 

4. Place ап in-lb torque wrench оп the 
steering wheel nut (Fig. 5). Measure 
the lowest torque required to turn 
the wheel at a constant speed. The 
lowest torque reading is the worm 
bearing preload. If the torque 
(preload) is not within specification 
adjust as described in step 5. 

5. Loosen the steering shaft bearing 
adjuster lock nut and tighten or 
loosen the bearing adjuster (Fig. 6) 
to bring the preload to 
specifications. Tighten the steering 
shaft bearing adjuster lock nut and 
recheck the preload. 


STEERING WORM AND SECTOR 
GEAR ADJUSTMENT—ECONOLINE 


The steering gear must be removed 
from the vehicle to properly make a 
preload and mesh load adjustment. 
Therefore, it should be determined that 


the steering column is aligned properly 
and not causing excessive turning effort 
before attempting to adjust the gear. 
The ball nut assembly and the sector 
gear must be adjusted properly to 
maintain minimum steering shaft end 
play (a factor of preload adjustment) 
and minimum backlash between sector 
gear and ball nut. There are only two 
possible adjustments within the 
recirculating ball-type steering gear, and 
these should be made in the following 
order to avoid damage or gear failure. 

l. Loosen the nut which locks the 
sector shaft adjusting screw (Fig. 7) 
and turn the adjusting screw 
counterclockwise approximately 
three turns. 

2. Measure the worm bearing preload 
by attaching an in-Ib torque wrench 
to the input shaft (Fig. 8). Read the 
torque required to rotate the input 
shaft approximately 1 1/2 turns 
either side of center. If the torque or 
preload is not within specifications, 
adjust the steering gear as explained 
in the next step. 
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STEERING 


50-13-04 


3. Loosen the worm bearing adjuster 
lock nut, and tighten or back off the 
bearing adjuster (Fig. 7) to bring the 
preload within the specified limits. 
Tighten the lock nut and recheck the 
preload. 

4. Turn the input shaft slowly to either 
stop. Turn gently against the stop to 
avoid possible damage to the ball 
return guides. Then rotate the shaft 
approximately three turns to center 
the ball nut. 

5. Turn the sector adjusting screw 
clockwise until the specified pull is 
obtained to rotate the worm past its 
center (Fig. 8). With the steering 
gear position on center and the 
sector shaft retained to prevent 
rotation, check the lash between the 
ball nuts, balls and worm shaft by 
applying а 15 in-lb torque on the 
steering gear input shaft, in both 
right and left turn directions. Total 
travel of the wrench should not 
exceed 1 1/4 inches when applying a 
15 in-lb torque on the steering shaft. 

6. Tighten the sector adjusting screw 
lock nut, and recheck the backlash 
adjustment. 


WORM BEARING PRELOAD 
ADJUSTMENT 


F-100 4-Wheel Drive 
1. Disconnect the Pitman arm from the 
sector shaft with T64P-3590-F. 


STEERING GEAR 
BRACKET 


N 


16 IN. (FROM 


9 M 
Amen 
| 5% 
РІТМАМ | 
АРМ 

ADJUST SET SCREW 

ТО 13/16 

BOTTOM ОҒ (ОСК NUT 

ТО ТОР ОҒ BOLT) 


Disconnect the wire socket at the 
horn relay. Remove the horn button 
and spring. 

Turn the steering wheel to the end of 
its travel іп either direction. 

Place ап іп-ІҺ torque wrench on the 
steering wheel retaining nut, and 
measure the torque required to keep 
the wheel moving at a constant rate 
for approximately 1/4 to 1/2 turn. If 
the torque, or preload is not within 
specifications, remove or add gasket 
shims between the worm shaft 
bearing retainer cover and the 
steering gear housing (Fig. 9) to 
adjust the worm bearing preload to 
specification. Install the cover and 
torque the attaching bolts to 
specification. Then, recheck the 
worm preload to be sure it has not 
changed after the cover bolts have 
been tightened. If erratic readings 
are experienced, disconnect the 
steering shaft joint at the steering 
gear. Then, check the torque 
required to rotate the steering shaft. 
If the torque is measurable, add it to 
the worm bearing preload 
specification. 

After adjusting the worm preload, 
turn the gear to the other end of its 
travel and recheck the preload. 
Check the steering gear lubricant 
level and add lubricant as necessary 
(Part 50-03). 


4 ҰР w-sERIES 
DRAG LINK 
= 
DRAG LINK ASSY. 
S. 
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FIG. 4 Pitman Arm Stops—W-and C-Series 
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Bronco 

l. Remove the steering gear as 

described in Group 13 of the 1973 

Truck Shop Manual. 

Loosen the mesh and roller 

adjusting lock nut. Back off 

adjusting screw 2-3 turns. 

3. Place an in-lb torque wrench on the 
input shaft. Check the torque 
required to rotate the input shaft 1 
1/2 turns either side of center. If the 
torque or preload is not within 
specifications, remove or add gasket 
shims between the worm shaft 
bearing retainer cover and the 
steering gear housing (Fig. 9) to 
adjust the worm bearing preload to 
specification. 

4. Tighten the mesh and roller 
adjusting screw 2-3 turns and 
perform the worm and roller mesh 
adjustment. 


N 


Inch-Pounds Torque Wrench 
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FIG. 5 Checking Steering Gear 
Preload 
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FIG. 6 Manual Steering 
Gear—Recirculating 
Ball—F-100 thru F-350 (2- 
Wheel Drive) 
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STEERING 


50-13-05 


Install the steering gear as described 
in the 1973 Truck Shop Manual. 
Check the steering gear lubricant 
level and add lubricant as necessary 
(Part 50-03). 


F-BL-W-C-500-9000 


1. 


Remove the steering gear from (һе 
vehicle. Refer to Group 13 of the 
1973 Truck Shop Manual. 

Place a 12 point, 13/16 inch socket 
on the lower steering shaft 
serrations. Attach an in-lb torque 
wrench to the socket and turn the 
steering gear at a constant speed. 
The lowest torque required is the 
worm bearing preload. If the torque 
is not within specification, make the 
adjustment as outlined in step 3. 
To adjust the worm bearing preload, 
remove or add gasket shims between 
the worm shaft bearing retainer 
(Fig. 10) to bring the worm bearing 
preload to the proper specifications. 
Install the cover and torque to 
specifications. 

Adjust the worm and roller mesh 
preload. 

Install the steering gear in the 
vehicle. 


IDENTIFICATION TAG 


WORM AND ROLLER MESH 
ADJUSTMENT 


All Except F-100-350 (4 x 2) and 
Econoline (Manual Steering) 


The worm bearing preload should 


always be checked and adjusted, if 
necessary, before the worm and roller 
mesh is checked and adjusted. 


l. 


2. 


4. 


Ф 


Remove the steering gear from the 
vehicle. 

Place an in-lb torque wrench on the 
steering gear input shaft (Fig. 11). 
Measure the torque required to turn 
the steering wheel through the 
straight-ahead (high point) position. 
The highest torque reading is the 
worm and roller mesh preload. If the 
preload is not within specification 
adjust as outlined in steps 3 through 
5: 

To adjust the mesh, loosen the 
adjusting screw lock nut on the side 
of the steering gear housing and 
adjust the worm and roller mesh, or 
by turning it outward 
(counterclockwise) to loosen the 
mesh. 

After adjusting the mesh, hold the 


STEERING SHAFT 


WORM BEARING ADJUSTER 


2 LOCKNUT 


SECTOR SHAFT 
ADJUSTMENT SCREW 
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FIG. 7 Manual Steering Gear—Recirculating Ball— Econoline 


adjusting screw stationary with a 
screwdriver and tighten the lock 
nut. 

5. Recheck the mesh adjustment. If the 
mesh is still not correct, repeat the 
adjustment procedure. 

6. Install the steering gear and fill it to 
the correct level with the specified 
lubricant. 


FORD INTEGRAL POWER STEERING 
GEAR ADJUSTMENT 


The only adjustment which can be 
performed is the total over center 
position load, to eliminate excessive lash 
between the sector and rack teeth. 

l. Disconnect the Pitman arm from the 
sector shaft. 

2. Disconnect the fluid return line at 
the reservoir, at the same time cap 
the reservoir return line pipe. 

3. Place the end of the return line in a 
clean container and cycle the 
steering wheel in both directions as 
required, to discharge the fluid from 
the gear. 

4. Turn the steering wheel to 45 
degrees from the left stop. 

5. Using an in-lb torque wrench on the 
steering wheel nut, determine the 
torque required to rotate the shaft 
slowly through an approximately 1/ 
8 turn from the 45 degree position. 

6. Turn the steering gear back to 
center, then determine the torque 
required to rotate the shaft back and 
forth across the center position. 
Loosen the adjuster nut, and turn 
the adjuster screw (Fig. 12) until the 
reading is 11-12 in-lb greater than 


жұ 
ER 
kŠ 
% 
` 
In-Lb Torque Wrench \ 
SECTOR 
SHAFT 


INPUT SHAFT 


SECTOR SHAFT - 
ADJUSTING SCREW 


LOCKNUT 
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FIG. 8 Setting Mesh 
Load—Econoline 
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the torque 45 degrees from the stop. 
Tighten the lock nut while holding 
the screw in place. 

7. Recheck the readings and replace 
the Pitman arm and the steering 
wheel hub cover. 

8. Connect the fluid return line to the 
reservoir and fill the reservoir with 
specified lubricant to the proper 
level. 

Do not pry against the reservoir to 
obtain proper belt load ав it can be 
deformed and cause a leak. 

9. Recheck the belt tension. When the 
tension has been correctly adjusted, 
tighten the bolts and the nut to 30- 
40 ft-lbs torque. 


ROSS HPS-70 SEMI-INTEGRAL 


Mesh Adjustment 
This adjustment must be made 

through the mid-position to the high 
spot. Do not adjust the mesh adjustment 
in any position except the straight- 
ahead position. Backlash is normal 
when the steering gear cam is in the end 
position, (wheels turned to one side). 

1. Disconnect the drag link and power 
steering cylinder from the Pitman 
arm and the universal joint from the 
gear input shaft. 

2. Loosen the adjusting screw lock nut. 
Then, turn the adjusting screw (Fig. 
13) clockwise until а 15 in-lb torque 
is required to turn the steering gear 
through the mid-position. 

3. Back out (counterclockwise) the 
adjusting screw 1/8 turn. 

4. Tighten the adjusting screw lock nut 
to 15-20 ft-lb torque to lock the 
adjustment. Be sure the adjusting 
screw does not turn when tightening 
the lock nut. 

5. Turn the gear through its full travel 
with the engine off to check the 
adjustment. The torque at the input 
shaft should be 2 to 8 in-Ib for the 
full travel (stop to stop). 

6. Connect the drag link and power 
steering cylinder to the Pitman arm 
and the universal joint to the 
steering gear input shaft. 

Thrust Bearing Adjustment 

1. With the steering linkage 
disconnected, turn the steering gear 
off the center position to free the 
stud roller bearing from the cam 
groove. 

2. Remove the clamp bolt and nut from 
the input shaft (cam) U-joint and 
separate the joint from the input 
shaft. 

3. Remove four upper cover attaching 
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FIG. 9 Steering Gear—F-100 4-Wheel Drive and Bronco 
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FIG. 10 Typical Gemmer Steering Gear—Sectional View 
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screws and remove the upper cover 
from the gear (Fig. 14). Care must 
be used to removee burrs and paint 
from the input shaft to avoid cutting 
the seal. 

4. Install the upper cover attaching 
screws in the actuator housing with 
3/8 inch thick spacers under the 
screw heads. This will hold the 
actuator and cam assembly in the 
gear during the adjustment. 

5. Straighten the lock washer prong 
and remove the adjusting nut, lock 
washer, and the upper thrust 
washers and bearing. 

6. Check the condition of the adjusting 
nut and cam shaft threads to be sure 
they are free from interference. This 
can be done by threading the nut on 
the shaft without the use of tools. If 
the nut cannot be installed all the 
way without tools, the threads must 
be repaired. 

7. Position a thrust washer, thrust 
bearing, thrust washer, tongued 
washer (with internal lug) and a new 
lock washer on the shaft. Then, 
install the adjusting nut. Do not 
bend the lock washer prongs at this 
time. The lock washer (Fig. 14) 
Should be replaced every time the 
adjusting nut is moved. 

8. Torque the adjusting nut to 10 ft-Ibs. 
Then, back the nut off 10 to 20 
degrees (approximately 1 1/2 widths 
of the tongued washer lug). The 
centering washers must be properly 
centered on the actuator during this 


In-Lb Torque Wrench 


e e 


adjustment. Bend the lock washer 

lug that is nearest in alignment with 

a notch in the adjusting nut so that 

the lug is tight against the notch 

root. 

9. Remove the 3/8 inch spacers and 
install the upper cover. 

10. Position the U-joint on the steering 
gear input shaft and install the 
clamp bolt and nut. 

Stud Roller Bearing Adjustment 
The output shaft must be removed 

from the steering gear to adjust the stud 

roller bearing. 

The operation of a properly adjusted 
roller bearing may feel rough when 
turned by hand. However, under a 
steering load it will be smooth and will 
give normal service life. 

1. Wash the bearings in solvent, dry, 
and lubricate with gear lubricant. If 
a roller is lost or damaged, a new set 
Should be installed. Do not make 
partial replacement of the rollers. 

2. Assemble the bearing and install a 
new locking washer. 

3. Install the adjusting nut and tighten 
as required to obtain a 1 to 4 in-lb 
preload on the bearing. 

4. Rotate the stud several complete 
turns in each direction. Then check 
the rotational torque of the bearing 
and re-adjust to 1-4 in-lb if 


necessary. 

5. Lock the adjustment with two lock 
washer prongs against the side of the 
nut. If the lock washer is not 
replaced, the used prongs should be 
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FIG. 11 Checking Steering Gear Preload—F-B-L-W-and C-500-9000 


removed from the washer. 
6. Lubricate the bearing with steering 
gear lubricant. 


ROSS HF-54 AND HF-64 INTEGRAL 
STEERING GEAR 


Sector Shaft Adjustment 

1. Disconnect the drag link from the 
Pitman arm. 

2. Center the steering wheel. Grasp the 
Pitman arm and check it for free 
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ADJUSTMENT SCREW 


INPUT SHAFT 
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FIG. 12 Adjusting Mesh Load 
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FIG. 13 Power Steering Gear 
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movement (lash) between the sector 
shaft and the rack piston. 

3. If free movement is noted (lash), 
remove the steering gear from the 
vehicle. Refer to Group 13 of the 
1973 Truck Shop Manual. 

4. Loosen the sector shaft adjustment 
screw lock nut on the side cover. 

5. After rotating the input shaft 
through its full travel for a minimum 
of five cycles, adjust the sector shaft 
adjusting screw to provide 15-20 in- 
lb torque as the input shaft is rotated 
90 degrees each side of center. 

6. Back out the adjusting screw one 
turn and note the torque required to 
move the input shaft 90 degrees each 
side of the center position. Move the 
adjusting screw in to provide an 
increase in torque of 2-4 in-lb at a 
point within 45 degrees each side of 
center after the adjusting screw jam 
nut is first tightened snug. Now 
torque to a final 20-25 ft-lb. The 
input torque of the completely 
assembled gear, minus hydraulic oil, 
should not exceed 15 in-Ib for the 
full travel of tthe output shaft. 

7. Install the steering gear in the 


STEERING 


8. Connect the drag link to the Pitman 
arm. 

9. Connect the pump lines and refill 
the system with the specified fluid 
(Part 50-03). 


POWER STEERING PUMP BELT 
TENSION ADJUSTMENT 


Pump drive belt tension should not 
be checked using the thumb pressure or 
belt deflection methods. Correct belt 
adjustment is assured only with the use 
of a belt tension gauge. 

1. Check the belt tension with a belt 
tension gauge, Tool T63L-8620-A. 
Refer to the Specifications section 
for drive belt tension specifications. 

2. Loosen the pump attaching bolts, 

and pivot the pump to loosen or 

tighten the belt tension as necessary. 

Do not pry on the reservoir. 

Torque the belt adjusting bolt to 30- 

35 ft-Ibs. Check the tightness of the 

other mounting bolt (20-25 ft-lbs 

torque). 

4. When all bolts have been properly 
tightened, make a final check of the 
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FIG. 14 Semi-Integral Power Steering Gear—Disassembled 
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REPLACE POWER STEERING 
PUMP RESERVOIR FLUID 
FILTER—EXCEPT F-100-250 
BRONCO AND ECONOLINE 


Remove nut and two washers 
securing reservoir cover and seal. 
Remove cotter pin, washer, spring, and 
retainer plate. Lift out filter element and 
replace with a new one. Reassemble 
parts securing filter element, seal and 
reservoir cover in reverse order of 
disassembly (Fig. 15). Be sure cover 
gasket is properly seated. Secure cover 
with wing nut and two washers. 


TORQUE CHECKS 


Tighten all attaching bolts and nuts 
at the intervals outlined in the 
Maintenance Schedules (Part 50-02) to 
the torque specified in the Specifications 
Section of this Part or the 1973 Truck 
Shop Manual. 


POWER STEERING FILTER 
REPLACEMENT—EATON 


Disconnect pressure line from 
steering pump and drain oil into a pan 
(1 gal. minimum). Disconnect the return 
line from the reservoir. On some 
installations it may be necessary to 
remove the pump from the vehicle. 
Remove the reservoir mounting studs 
and nuts (Fig. 16). Carefully rock the 
reservoir back and forth and remove it 
from the pump. Do not pry the reservoir 
off the pump. Remove the filter, filter 
relief spring and filter cap from inside 
the reservoir. 

Install a new filter and a new 
reservoir to pump body O-ring. Install 
the reservoir on the pump and connect 
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FIG. 15 Power Steering Pump Filter 


50-13-09 STEERING 


50-13-09 


FILLER CAP 


FILTER RELIEF SPRING 


RESERVOIR 


FILTER NUTS 
FILTER RELIEF CAP 
PUMP 
PULLEY 
MOUNTING 
STUDS 
SEALING 
WASHERS 
O-RING 
DISCHARGE FITTING 
Y1468-A 


FIG. 16 Power Steering Filter Replacement—Eaton Heavy Duty 


the hoses. Fill the reservoir to the cold 
fill mark. Run the engine for several 
minutes and refill reservoir to cold fill 
mark. Run engine and turn steering 
wheel from side to side several times to 
bleed air. Refill reservoir to cold fill 
mark. 


SPECIFICATIONS 


Refer to the 1973 Truck Shop 
Manual for any Specifications or Special 
Tools not contained in this Section. 


DRIVE BELT TENSION 


Minimum Tension (for use at main- Installation Tension 
Belt Width tenance interval only) (Hot Engine) 
д t T 


(т) Any belt that has operated for ten minutes or more is considered a used belt 
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SUSPENSION 
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PART 50-14 Suspension 


LUBRICATION 
Spindle Pins Lubrication — Front Axle 
Spring Leaves and Shackle Pins — 


Front and Rear 
MAINTENANCE 

Spring Inspection 
Torque Checks 


PRE-DELIVERY 


CHECK FRONT WHEEL TOE 


Check the toe with the front wheels 
in the straight-ahead position. Measure 
the distance between the extreme front 
and also between the extreme rear of 
both front wheels. Both of these 
measurements (front and rear of wheels) 
should be taken at an equal distance 
from the floor and at the approximate 
center line of the spindle. The difference 
between these two distances 15 the 


COMPONENT INDEX 


MAINTENANCE — Cont. 
U-Bolts Torque — Rear Suspension 


PRE-DELIVERY 


Suspension Visual Check — Front 


and Rear 


amount that the wheels toe-in or toe- 
out. The wheels should always be 
adjusted to toe according to 
specifications in the Specifications 
Section of the Truck Shop Manual, 
Volume One, Part 14-01 this Part. 

If the toe is incorrect, loosen the 
clamp bolts at each end of the spindle 
connecting rod tube. Rotate the tube 
until the correct toe is obtained, and 
torque the clamp bolts to specifications. 
Recheck the toe to make sure that no 


changes occurred when the bolts were 
tightened. 


VISUALLY CHECK FRONT AND 
REAR SUSPENSION 


Inspect the front and rear 
suspension for proper assembly and 
components. Check to assure that all 
lock tabs are bent for nut or bolt 
retention and that all cotter pins are 
properly installed. 


LUBRICATION 


LUBRICATE FRONT AND REAR 
SPRING LEAVES AND SHACKLE 
PINS 


Apply the specified Chassis Lube 
(Part 50-03) to the shackle pin fittings 
with a pressure gun. Apply SAE 10W 
engine oil to the spring leaves with a 
squirt can. 


LUBRICATE FRONT AXLE 
SPINDLE PINS (BOLTS) 


Apply the specified Chassis Lube 
(Part 50-03) with a pressure gun at the 
fittings on both spindles. 


MAINTENANCE 


INSPECT SPRINGS AND TIGHTEN 
U-BOLTS 


Inspect the spring leaves for being 
broken or sagged. 

Tighten the spring U-bolts to 
specification as required (Specifications 
Section). 


TORQUE CHECKS 


Tighten all attaching bolts and nuts 
at the intervals outlined in the 
Maintenance Schedules (Part 50-02) to 
the torque specified in the Specifications 
Section of the 1973 Truck Shop Manual. 


50-14-02 SUSPENSION 50-14-02 


SPECIFICATIONS 


Refer to the 1973 Truck 
Specifications Book Truck Shop 
Manual, Volume One, for the 
Suspension Specifications. 
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PART 50-15 Driving Axles and Driveshaft 


LUBRICATION 

Air Shift Motor Oil Level Check — 
2-Speed Axle 

Lubricant — Draining and Filling Axle |. . 

Lubricant Level Check — Axle 

Universal Joints and Slip Yoke 
Lubrication 

Wheel Bearings — Repack 
Front — 4-Wheel Drive 
Rear — Dana Axle 


COMPONENT INDEX 


MAINTENANCE 
Air Shift Motor Vent Cleaning — 2-Speed 
Tandem Axle 
Power Divider Lockout Control Vent 
Filter Cleaning 
Wheel Bearing Adjustment — Front — 


4-Wheel Drive 
PRE-DELIVERY 
Axle Control Operation — 2-Speed Axle. 
Axle Shaft Flange Nuts Torque Check. . . 
Rear Axle Nuts Torque Check — Saddle 
Delivery Units 
SPECIFICATIONS 


PRE-DELIVERY 


TORQUE REAR AXLE NUTS ON 
SADDLE MOUNTED UNITS 


Check these nuts at pre-delivery to 
be sure they are tightened to the 
specified torque. Use a criss-cross 
sequence to assure even tightening. 


TORQUE AXLE SHAFT FLANGE 
NUTS 


Check the axle shaft nuts to be sure 
they are tightened to the specified 
torque. Use a criss-cross sequence to 
assure the nuts are tightened evenly. 


SPEED AXLE CONTROL 


Operate axle control switch and 
check for correct axle shift, engagement, 
and operation. 


A ———— —————————————————D 


LUBRICATION 


CHECK AXLE LUBRICANT LEVEL 


Where magnetic drain plugs are 
used, the plugs should be cleaned each 
time they are removed. 

Clean dirt and grease from the area 
around the filler plug, and remove the 
filler plug at the locations shown on the 
Lubrication Charts (Part 50-03). If 
additional lubricant is required, use 
only the specified type. 

When checking lubricant level, the 
axle must be in running position (normal 
curb attitude). If checked on a frame 
contact hoist, use safety stands to hold 
the axle in normal curb attitude. 


FORD AXLE 


If the filler hole is in the housing 
cover, fill to the bottom of the filler hole. 


If the filler hole is in the carrier casting, 
fill to a maximum of 5/8 inch below the 
bottom of the filler hole. 


ALL AXLES EXCEPT FORD AND 
TANDEM 


Remove the filler hole plug. The 
lubricant should be level with the 
bottom of the hole. 


TANDEM DRIVE AXLES 


The axle must be run first, then 
allowed to stand for 5 minutes. The 
power divider and the forward rear axle 
use the same lubrication system and the 
5-minute interval allows the lubricant to 
settle to the proper levels in the power 
divider case and axle housing. After the 
5 minutes, check the lubricant level in 


the rear filler hole of the forward 
tandem axle only. It is not necessary to 
check the oil level in the power divider. 
If the level is up to the bottom of the 
filler hole of the forward rear axle, the 
power divider is also adequately 
lubricated. If the level is not up to the 
bottom of the filler hole, add the 
necessary lubricant. Check the rear 
tandem axle lubricant level through the 
rear filler hole. 


DRAINING AND FILLING AXLE 
LUBRICANT 


The ability of any axle to deliver 
quiet trouble-free operation over a 
period of years is largely dependent 
upon the use of good aualitv sear 
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lubricant. To insure long life for gears 
and bearings, use only the specified gear 
lubricants (Part 50-03). 


DRAINING 


Dana Axles and 4 x 4 

Clean dirt and grease from the area 
around the fill plug, remove the fill plug 
and the cover lower bolt, and let the 
lubricant drain out at the bottom of the 
cover. 
Ford Axles 

Clean dirt and grease from the area 
around the fill plug, remove the fill plug, 
and draw out all the old lubricant 
through the fill plug hole with a suction 
pump. 
All Axles Except Ford and Dana 

To drain, unscrew the plug at the 
bottom of the housing and allow 
sufficient time for all the old lubricant to 
run out. On tandem drive axles, it is also 
necessary to unscrew the plug at the 
bottom of the power divider for drainage 
of lubricant in the power divider. 


FILLING SINGLE-SPEED AXLES 


Ford Axle 

If the filler hole is in the housing 
cover, fill to the bottom of the filler hole. 
If the filler hole is in the carrier casting, 
fill to a maximum of 5/8 inch below the 
bottom of the filler hole. 
All Except Ford Axles 

Fill the axle through the filler hole 
until oil flows from the bottom of the 
hole. After filling the axle with the 
specified amount of lubricant, install the 
filler hole plug. 


FILLING 2-SPEED AXLES 


Fill the axle through the rear filler 
hole with the specified amount of 
lubricant (lubricant should be at the 
level of the bottom of the filler hole), 
then install the filler hole plug. If the 
carrier assembly oil channels are dry, 
one pint of lubricant should be added 
through the front filler hole. 

Planetary Double Reduction Axles 

Fill the axle through the rear filler 
hole with the specified amount of 
lubricant (lubricant should be at the 
level of the bottom of the filler hole), 
then install the filler hole plug. If the 
carrier assembly oil channels are dry, 
one pint of lubricant should be added 
through the front filler hole. 

Tandem Drive Axles 

Fill both axles with the specified 
amount until the lubricant is level with 
the bottom of the rear filler hole. Then, 
add the specified amount to the power 
divider through the filler hole located in 
the power divider case. 

Eaton D Series Tandem Drive Axles 

Fill the forward drive axle until the 


lubricant is level with the bottom of the 
filler hole in the rear cover. Then, add 
two pints through the forward filler hole 
located slightly offset to the right in the 
top portion of differential carrier. Do 
not use the rear hole at top of the 
differential carrier as a lubricant filler 
hole. Fill the rear axle in accordance 
with instructions for single reduction, 2- 
speed or planetary double reduction, 
depending on the type of axle used. 


LUBRICATE UNIVERSAL JOINTS 
AND SLIP YOKE 


1. Wipe all old lubricant and dirt from 
each universal joint lube fitting. 
Apply C1AZ-19590-B Lube to each 
universal joint lubrication fitting. Be 
careful not to force the seals out of 
position. 

Properly lubricated joints will show 
lubricant seeping from all four journal 
cross bearing seals. If lubricant does not 
appear at a bearing seal, rotate the drive 
shaft so that the opposite bearing cap is 
facing downward. Exert downward 
pressure on the drive shaft and apply 
lubricant gun pressure to the fitting. 
Lubricate the slip yoke with CIAZ- 
19590-B. 

2. Wipe excess lubricant from the 
fittings. 


CHECK 2-SPEED AXLE AIR SHIFT 
MOTOR OIL LEVEL 


The level should be maintained at 
the bottom of the filler plug hole. Above 
0 degrees F, use SAE 10W engine oil. 
Below 0 degrees Е, use three parts of 
SAE 10W engine oil to one part of 
kerosene. The oil and kerosene mixture 
can be used safely up to 32 degrees F, if 
necessary. 


FRONT WHEEL 
BEARINGS—REPACK 


4-WHEEL DRIVE VEHICLES 


1. Raise the vehicle and install safety 
stands. 

2. Remove the wheel cover, if installed. 

3. Remove the front hub grease cap. 
Remove the driving hub retaining 
snap ring (Fig. 1) and slide the 
splined driving hub from between 
the axle shaft and the wheel hub. 
Remove the driving hub spacer. (If 
equipped with free-running lock-out 
hubs refer to Group 15, Truck Shop 
Manual). 

4. With Tool T59T-1197-B, remove 
the lock nut, washer, and wheel 
bearing adjusting nut (Fig. 1) from 
the spindle. Remove the wheel, hub 


and drum as an assembly. Back off 
the brake adjusting screw, if 
necessary. The wheel outer bearing 
will be forced off the spindle at the 
same time. Protect the spindle and 
inner bearing cone from dirt. 

5. Remove the grease retainer and the 
inner bearing cone and roller 
assembly from the hub with Tool 
1175-AB and T50T-100-A. 

6. Clean the lubricant off the inner and 
outer bearing cups with solvent and 
inspect the cups for scratches, pits, 
excessive wear, and other damage. If 
the cups are worn or damaged, 
remove them with a drift. 

7. Soak a new grease retainer in light 
engine oil at least 30 minutes before 
installation. Thoroughly clean the 
inner and outer bearing cones and 
rollers with solvent, and dry them 
thoroughly. Do not spin the bearings 
with compressed air. 

Inspect the cone and roller 
assemblies for wear or damage, and 
replace them if necessary. The cone and 
roller assemblies and the bearing cups 
should be replaced as a unit if damage to 
either is found. 

8. Thoroughly clean the spindle and 
the inside of the hub with solvent to 
remove all old lubricant. 

Cover the spindle with a clean cloth, 
and brush all loose dust and dirt from 
the brake assembly. To prevent getting 
dirt on the spindle, carefully remove the 
cloth from the spindle. 

9. If the inner bearing cup was 
removed, install the cup or a new 
cup in the hub. Be sure to seat the 
cup properly in the hub. 

10. Install the outer bearing cup in the 
hub with a suitable tool. Be sure the 
cup is properly seated in the hub. 

11. Pack the inside of the hub with 
specified wheel bearing grease. Add 
lubricant to the hub only until the 
grease is flush with the inside 
diameter of both bearing cups. 

12. АП old grease should be completely 
cleaned from the bearings before 
repacking them with new grease. 
Pack the bearing cone and roller 
assemblies with wheel bearing 
grease. A bearing packer is desirable 
for this operation. If a packer is not 
available, work as much lubricant as 
possible between the rollers and 
cages. Lubricate the cone surfaces 
with grease. 

13. Place the inner bearing cone and 
roller assembly in the inner cup, and 
install the new grease retainer. Be 
sure that the retainer is properly 
seated. 

14. Install the wheel, hub, and drum 
assembly on the wheel spindle. Keep 
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the hub centered оп the spindle to 
prevent damage to the grease 
retainer or the spindle threads. (If 
equipped with free-running lock-out 
hubs, refer to Group 15 of the 1973 
Truck Shop Manual). 

15. Install the wheel outer bearing cone 
and adjusting nut. Adjust the front 
wheel bearings as outlined in this 
Part. 


REPACK AND ADJUST REAR 
WHEEL BEARINGS (DANA AXLE 
ONLY) 


For F-250, F-350, P-350, P-400, E- 
300 and F-250 (4 x 4), the wheel 
bearings are packed with wheel bearing 
lubricant C1AZ-19590-B. Axle 
lubricant can also flow into the wheel 
hubs and bearings. On these axles, wheel 
bearing grease is the primary lubricant 
since the grease provides lubrication 
until the axle lubricant reaches the 
bearings during normal operation. On 
these axles, the wheel hub is also vented 
through the axle housing vent. 

1. Set the parking brake and loosen the 
axle shaft bolts. 

2. Raise the rear wheels off the floor 

and place the work stands under the 

rear axle housing so that the axle is 
paralled with the floor. 

Remove the axle shaft bolts. 

Remove the axle shaft and gaskets. 

With the axle shaft removed, remove 

the gasket from the axle shaft flange 

studs. 

6. Bend the lock washer tab away from 
the lock nut, and then remove the 
lock nut, lock washer, and the 
adjusting nut. 

7. With the type of wheel jack shown in 
Fig. 2, raise the wheel to the point 
that all wheel weight is removed 
from the wheel bearings. Remove 
the outer bearing cone. Now pull the 
wheel straight off the axle. 

8. With a piece of hard wood which 
will just clear the outer bearing cup, 
drive the inner bearing cone and 
inner seal out of the wheel hub. 

9. Wash all the old grease or axle 
lubricant out of the wheel hub, using 
a suitable solvent. 

10. Wash the bearing races and rollers 
and inspect for pitting, galling, and 
erratic wear patterns. Inspect the 
roller for end wear. 

11. If the bearing cups are to be 
replaced, drive them out with a drift. 
Install the new cups with the tool 
shown in Fig. 3 or press them in. 

12. Check for proper seating of the new 
bearing cups by trying to insert a 
0.0015 inch feeler gauge between the 
cup and the wheel hub. 
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FIG. 1 Front Wheel and Hub Installation—F-Wheel Drive 


13. Pack each bearing cone and roller 
with a bearing packer tool. 

14. Place the inner bearing cone and 
roller assembly in the wheel hub. 
Install a new inner seal in the hub 
using tool T53T-1175-A or Т53Т- 
1175-D. 

15. Adjust the Jack so that the wheel can 
be installed straight on the axle 
housing without damaging the inner 
seal. 

16. Wheel end play after assembly must 
be .001 to .010 inches. To obtain the 
specified end play, tighten the 
bearing adjusting nut to 50 to 80 
ftlbs torque while rotating the wheel. 

17. Back off (loosen) the adjusting nut 
3/8 turn. 

18. Apply axle lube to a new lock 
washer and install with smooth side 
out (away from adjusting nut). 

19. Install lock nut and tighten to 90 to 
110 ft-lbs torque using T70T-4252-P 
or T70T-4252-E. Wheel must rotate 
freely after torque. 

20. With a suitable dial indicator, check 
wheel assembly end play (acceptable 
range .001 inch to .010 inch). If less 
than .001 inch or more than .010 
inch, the procedure will have to be 
repeated starting with a loose 
bearing. 

21. With a satisfactory end play and 
freely turning wheel, bend two lock 
washer tabs inward over an 
adjusting nut flat and two outward 
over the lock nut flat. 

22. Install the axle shaft, gasket, lock FIG. 3 Installing Wheel Bearing 
bolts and washers. Tighten to 40-50 Cups 
ft-lbs torque. 

23. Adjust the brakes. 

24. Use the preceeding procedure to 
lubricate the other wheel bearings. 
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FIG. 2 Typical Wheel Jack 


Tool — T53T-1239-A 


Tool — T53T-1239-A, 
Detail 
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MAINTENANCE 


CLEAN POWER DIVIDER 
LOCKOUT CONTROL VENT 
FILTER 


Remove control cover, piston 
assembly and vent filter. Clean the parts 
and soak the piston felt oilers in SAE 10 
oil for one hour. Clean and air dry the 
vent filter. Install the vent filter, piston 
assembly and cover on the lockout 
control. 


2-SPEED TANDEM AXLE AIR 
SHIFT MOTOR VENT CLEANING 


Brush off the area surrounding the 
vent hole to remove dirt or any other 
foreign matter. If the hole is plugged or 
partially obstructed, clear it with a piece 
of wire or other suitable probe. 


FRONT WHEEL BEARING 
ADJUSTMENT—4-WHEEL DRIVE 


BRONCO AND F-100 


1. Raise the vehicle and install safety 
stands. 

2. Back off the brake adjusting screw if 
necessary. 

3. Remove the front hub grease cap 
and the driving hub snap ring (Fig. 
4). 

4. Remove the splined driving hub and 
the pressure spring. This may 
require a slight prying assist (Fig. 5). 

5. Remove the wheel bearing lock nut 
and lock ring. 

6. Using Tool T59T-1197-B and a 
torque wrench, tighten the bearing 
adjusting nut to 50 ft-Ibs while 
rotating the wheel back and forth to 
seat the bearings. 

7. Continue rotating the wheel, loosen 
the adjusting nut and then retorque 
it to 30-40 ft-Ibs. 

8. Back off the adjusting nut 
approximately 1/4 turn (90 
degrees). 

9. Assemble the lock ring by turning 
the nut to the nearest notch where 
the dowel pin will enter. 

10. Install the outer lock nut and torque 
to 50 ft-Ibs. Final end play of the 
wheel on the spindle should be 0.001 
to 0.010 inches. 

11. Install the pressure spring and 
driving hub, the driving hub snap 
ring and after applying поп- 
hardening sealer to the seating edge 
of the grease cap, install the grease 
cap. If equipped with free-running 
lock-out hubs, refer to Front Wheel 
Drive Lock-Out Hub Installation in 


Group 15 of the 1973 Truck Shop 
Manual. 
12. Adjust the brake if it was backed off. 
13. Remove the safety stands and lower 


the vehicle. 

F-250 

1. Raise the vehicle and install safety 
stands. 


2. Back off the brake adjusting screw, 
if necessary. Remove the wheel 
cover, if installed. 

3. Remove the front hub grease cap. 
Remove the driving hub retaining 
snap ring and slide the splined 
driving hub from between the axle 
shaft and the wheel hub (Fig. 1). 
Remove the driving hub spacer. (If 
equipped with free-running lock-out 
hubs, refer to Front Wheel Drive 
Lock-Out Hub Removal in Group 
15 of the 1973 Truck Shop Manual). 

4. With Tool T59T-1197-B, remove 

the lock nut and lock ring from the 

spindle. 

Using Tool T59T-1197-B and a 

torque wrench, tighten the bearing 

adjusting nut (Fig. 1) to 50 ft-lb, 
while rotating the wheel back and 
forth to seat the bearings. 

6. Continue rotating the wheel and 
then, loosen and retorque the 
adjusting nut to 30-40 ft-Ib. 

7. Back the adjusting nut off 
approximately 1/4 turn (90 
degrees). Assemble the lock ring by 
turning the nut to the nearest notch 
where the dowel pin will enter. 

8. Install the outer lock nut and torque 
to 50 ft-lb. Final end play of the 
wheel on the spindle should be .001 
to 0.010 inch. 

9. Install the driving hub, spacer, snap 
ring and hub grease cap. Apply a 
thin coat of non-hardening sealer to 
the seating edge of the grease cap, 
before installation. (If equipped with 
free-running lock-out hubs, refer to 
Front Wheel Drive Lock-Out Hub 
Installation in Group 15 of the 1973 
Truck Shop Manual). 

10. Adjust the brake, if backed off to 
permit drum removal. 

11. Remove the safety stands and lower 
the vehicle. 


Un 


F-600 


l. Remove the outer hub cap retaining 
screws, and remove the cap. 

2. Remove the retaining lock ring (Fig. 
6). 

3. Remove the retaining screws and 
remove the splined drive plate. 
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FIG. 4 Removing Snap Ring 
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FIG. 5 Removing Splined Driving 
Hub 
LOCK RING 
лтты 
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FIG. 6 Access to Lock Ring 
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4. Bend the tab of the lock washer nut. Use a blunt tool when bending 
away from the lock nut and remove the tabs to avoid making any chips 
the lock nut ( Fig. 7). which could cause serious bearing 

5. Remove the lock washer and discard damage. 
it. 12. Apply Silastic Sealer to the front and 

6. While rotating the wheel back and rear mounting faces of the splined 
forth to correctly seat the bearings, drive plate. 
torque the adjusting nut to 50 ft-Ibs. 13. Position the drive plate, install the 

7. Back off the adjusting nut from 1/4 retaining screws and torque them to 
to 1/3 turn. specifications. 

8. Position a new lock washer against 14. Install the retaining lock ring. 
the adjusting nut and apply a film of 15. Position the outer hub cap and 
oil to the outer face of the lock install the retaining screws and 
washer. torque them to specifications. 


9. Run the lock nut up against the lock 
washer and torque it to 100-150 ft- 
Ibs. 

10. Bend one tab of the lock washer over 
the adjusting nut. 

FIG. 7 Lock Nut and Washer 11. Bend one tab of the lock washer (in 

Assembled the opposite direction) over the lock 
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SPECIFICATIONS 


Refer to the 1973 or Truck Shop 
Manual for any Specifications or Special 
Tools not contained in this Section. 


REAR AXLE LUBRICANT CAPACITIES 


ECONOLINE 
Axle — Rear Axle — Rear Approx. Capacity (Pts.) 


778015 oT 
3300 165 / Heavy-Duty 
Axle — Front 3-1/2 and Limited Slip 6 5 
500—750, 6000—7000 Series Truck 
Rear Axle Model 


Approximate Capacity (Pints) (a) 
Make and Model 
Ford 3300 


[Rockne COT оао и 

Wheel Or (Е 20 
Dara 60-3 F100 LL і- | 28 L -- 
Dana 60 Е 


Rockwell FDS-75 (F-600 4 x 4) 
Dana 70 F-350, P-350, P-400 


Rockwell C-100-N Р-500, Р-5000 
Rockwell D-100-N 10-778 


Speed Axle 


Tw 
13778 


Eaton 17201, 1722111) T 


(D All locking front axles add 2 oz. friction modifier EST-M2C118-A (a) If hubs have been removed, an additional 1/2 pint of axle lubricant must be 


added. Add lubricant through the axle vent 


@ All locking rear axles add 4 oz. friction modifier EST-M2C118-A 
(b) If hubs have been removed, an additional 1 pint of axle lubricant must be 


added. Add lubricant through the axle vent 


(c) Quantities listed are approximate. Axle should be filled until lubricant is 
level with bottom of filler hole with vehicle in normal operating position 
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REAR AXLE LUBRICANT CAPACITIES — 800—900 and 8000—9000 SERIES 


(a) 


Make and Model 


Eaton 30DSC 


Eaton 34DSC, 34DSE 
Eaton. 38DSC, 38DTE 


Rockwel 
Rockwel 
Rockwel 


Eaton 42DPB 


Tandem Axles 


Approximate Capacity (Pints) (a) 


U.S. Measure 


Imperial Measure 


Singl 


Make and Model 


21-5/8 
20-7/8 


1-5/8 


Forwart 


30DTC, 30PC 
(b) 


learward 
Power Divider 
"orwart 
340PC, 340PE 
34DTC, 34DTE 


340-3С (c) 


Yearward 
Power Divider 


ога! 
38DTC,38DSE Rearwarc 
38DPTE Power Divider 


38DPC (d) 
SLHD (с) 


d 
Rearwarc 
Di 
d 
Rearwar« 
Di 
d 
Rearward 
Power Divider 
Forward 


Rearward 


Forwar 


Power 


SHHD (b) Forwar 


Power 


SQHD (d) 


Forwar 


42DPD (d) 


Power Divider 


Add two pints of lubricant to the inter-axle differential housing in addition to 


the specified amount when a new or reconditioned drive unit is installed 


Rockwell RT-341-A 


e-Speed Axle 
Approximate Capacity (Pints) (a) 
U.S. Measure 


Imperial Measure 


Eaton 17101, 17121 
Eaton 19121, 19221 
Eaton 18101, 18121, 18301 
Rockwell H-170 (b) 
Rockwell R-171-B (f) 
Rockwell 0-246А (f) 


Eaton 17201, 17221 (е) 
Eaton 18101, 18121 (d) (e) 


(b) If hubs have been removed an adc 


Add lubricant through the axle ve 


(c) f hubs have been removed an adc 


Add lubricant through the axle ve 


(d) If hubs have been removed an ade 


added. Add lubricant through the 


33 27-1/2 
2 
4 28-1/2 


ШЕШ 


[ xw; [тй 
n 


26-3/8 


43 35-7/8 
35 29-1/8 


itional 1/2 pint of axle lubricant must be added 


nt 


itional 1 pint of axle lubricant must be added. 
[ 


r 


itional 1-1/2 pints of axle lubricant must be 


axle vent 


Quantities listed are approximate. 


with bottom of filler hole with ve 


Fill to bottom of filler hole 


Axle should be filled until lubricant is level 


"cle in normal operating position 
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PART 50-16 Clutch and Manual Transmissions 


LUBRICATION 
Air Cylinder Shift Lever and Linkage 
Lubrication — Fuller Transmission .... 
Breather Cleaning — Main and 
Auxiliary Transmissions 
ЕШ ШЕШАР ЫЗ 
Clutch Linkage Pivots and Clevises 
Clutch Pedal Pivot Shaft 
Clutch Release Bearing .............. 
Control Valve Body, Splitter and 
Range Control Lubrication — 
16-Speed Spicer Transmission ....... 
Drain, Flush and Refill Standard 
АЙТИП gee me ee ye 
Linkage Pivots Lubrication — 
Ша... 
Lubricant Fill Procedure — 
Manual Transmission .............. 
Lubricant Level Check — Main and 
Auxiliary Transmissions ............ 
Remote Gear Shift and Auxiliary 
Transmission Linkage, Cables and 
ШШЕ Iubricatton 222... 
Transfer Case Lubricant Level Check — 
Апер 
Transfer Case — Drain and Refill — 
ЖАПЕК МЕ yee EL nies. 
MAINTENANCE 
Air Filter Check — Fuller 
ARTS RES ESO RR t E OPAC 


Air Filter Element Replacement 

Spicer 16-Speed Transmission ....... 

FüllersTiransmissiOfi eo desse T 
Air Filter Water Drain — Fuller 

йй капса) снг ESO TER ee te 
Clutch Internal Adjustment — Multiple 

ОС ТУПЕЕ Т 
Clutch Master Cylinder Fluid Level 

Check — Hydraulic Clutch .......... 
Clutch Pedal Travel — 

Check and AGUSE von nn 
Hydraulic Clutch System Bleeding ..... 
Oil Filter Element Replacement — 

SPICE Тапты. а. 
Transmission Mountings Check — 

Май апаат eee eer R 
Transmission Shift Lever — 

Check and Adjust 
Torque Checks 

PRE-DELIVERY 
Clutch Master Cylinder Fluid Level 

Check — Hydraulic Clutch .......... 
Clutch peration 2... 
Lubricant Level Check — 

ШӘ S aaa may 
Shift Lever Operation — 

ІШЕНЕШІСЗШЕ ОРВИ 
Shift Operation — Transfer Case ....... 

ӨРЕП АЛШ Че ыс n 


PRE-DELIVERY 
CLUTCH OPERATION CHECK HYDRAULIC CLUTCH TRANSFER CASE SHIFT 
MASTER CYLINDER FLUID LEVEL OPERATION 

Check free travel and full return of 
the clutch pedal and disengagement of 
the clutch. Check for chatter, slipping, | 
excess pedal efforts ог noise. Refer to the The clutch master cylinder reservoir Check to be sure the transfer case 
specifications (Specifications Section) should be filled -to within 1/2 inch from shifts properly from one range to 
for free travel measurements. Adjust if the top. Use only the specified fluid another. Check 4-wheel drive 


required as outlined in Maintenance. (Part 50-03). engagement and disengagement. 
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TRANSMISSION SHIFT LEVER 


Check the transmission for smooth 
shifting operation through all gears. 
Adjust the transmission shift linkage if 
necessary. Refer to Group 16 of the 
1973 Truck Shop Manual for the 
adjustment procedure. 


CLUTCH AND MANUAL TRANSMISSION 


CHECK TRANSMISSION 
LUBRICANT LEVEL 


Refer to the lubrication section of 
this Part for the lubricant level checking 
procedure. 
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LUBRICATION 


LUBRICATE CLUTCH LINKAGE 
PIVOTS AND CLEVISES 


Lubricate all clevis pins and pivot 
points sparingly with SAE 10W engine 
oil. 


LUBRICATE CLUTCH EQUALIZER 


Wipe the lubrication fitting clean on 
the clutch equalizer (where so 
equipped), and apply Chassis Lube as 
specified in the lubricants chart (Part 
50-03). 


LUBRICATE CLUTCH PEDAL 
PIVOT SHAFT 


On all except P-Series, apply SAE 
10W oil to the clutch shaft. On P-Series, 
apply the specified Chassis Lube (Part 
50-03), with a pressure gun at the fitting. 


LUBRICATE CLUTCH RELEASE 
BEARING 


Apply lubricant to the pressure 
grease fitting on the bearing hub (all 
medium duty vehicles equipped with 
super duty or Diesel engines). Do not 
use ordinary chassis lubricant. Do not 
over-lubricate. Use only high 
temperature lubricant meeting Ford 
Specifications (Part 50-03). 


LUBRICATE TRANSMISSION 
LINKAGE PIVOTS 


Lubricate all clevis pins and pivot 
points with SAE 10W engine oil. Wipe 
the lubrication fitting on the first and 
reverse shift lever at the lower end of 
steering column and apply Specified 
Chassis Lube (above 10 degrees F) or 
calcium soap grease (below 10 degrees 
F). Refer to the Lubricant Specifications 
in Part 50-03. 


LUBRICATE SPICER 16-SPEED 
TRANSMISSION CONTROL 
VALVE BODY, SPLITTER AND 
RANGE CONTROLS 


CONTROL VALVE BODY 


1. Wash off the top of the control valve 
body to expose the 1/8 inch pipe 
plug located in the center of the 
valve body. 

2. Place the gear shift lever in one of 
the manual-shift positions to shut off 
the air to the valve body. 

3. Remove the pipe plug, using caution 
to prevent dirt entering the opening. 

4. Have an assistant operate both 
splitter and range control handles 
while applying approximately one 
tablespoon of castor oil through the 
pipe plug opening. 

5. When valve body is full, replace the 
pipe plug. 

SPLITTER CONTROL 


Apply engine oil through the 
lubricating hole provided in the splitter 
control lever. Rotate splitter to work oil 
film over the inner sleeve. 


RANGE CONTROL 


Pull the range control handle into 
the up position. Wipe off old oil film, 
dirt, etc. When clean, apply a light film 
of oil to the plunger and operate the 
handle up and down to distribute 
lubricant. 


LUBRICATE TRANSMISSION 
REMOTE GEAR SHIFT AND 
AUXILIARY TRANSMISSION 
LINKAGE, CABLES AND U- 
JOINTS 


For prevailing temperatures above 
10 degrees F, apply the specified chassis 


lubricant (Part 50-03), with a pressure 
gun to transmission remote gear shift 
front cross-shaft and levers, auxiliary 
transmission linkage, and transmission 
cables, U-joints, crank arm and side 
bushings (C-and W-Series only). 

For prevailing temperatures below 
10 degrees F, use calcium soap grease 
(conforming to Ford Specification in 
Part 50-03). 


LUBRICATE FULLER 
TRANSMISSION AIR CYLINDER 
SHIFT LEVER AND LINKAGE 


Apply specified chassis lubricant 
(Part 50-03) to linkage connections with 
pressure gun. 


MANUAL TRANSMISSION 
LUBRICANT FILL PROCEDURE 


3-SPEED FORD AND 4-SPEED 
WARNER AND NEW PROCESS 
TRANSMISSIONS 


The following instructions should be 
used when a transmission has been 
drained for any reason: Remove the 
speedometer cable and fill the 
transmission with the specified lubricant 
(Part 50-03) through the speedometer 
cable hole in the transmission extension 
housing. 


MANUAL TRANSMISSION 
LUBRICANT LEVEL AND CLEAN 
BREATHER (MAIN AND 
AUXILIARY) 


1. Remove the fill plug from the side of 
the case. 

2. If lubricant does not flow from the 
fill hole, fill the case with the 
specified lubricant (Part 50-03) until 
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it is level with the bottom of the fill 
hole. 

3. Install the filler plug. 

4. Clean all dirt from the breather. 


DRAIN AND REFILL STANDARD 
TRANSMISSION—100 THRU 350 
SERIES (EXCEPT 3-SPEED LIGHT 
AND MEDIUM DUTY FORD 
DESIGN) 


1. Remove the filler plug from the side 
of the case and the drain plug from 
the bottom of the case. Allow the 
lubricant to drain. 

2. Install the drain plug after the case 
is completely drained. 

3. Fill the case with the specified 
lubricant (Part 50-03) until the fluid 
is level with the lower edge of the 
filler hole. 

4. Install the filler plug. 


CHANGE LUBRICANT IN 
MANUAL SHIFT OR AUXILIARY 
TRANSMISSIONS—500 THRU 
9000 SERIES 


1. Remove the filler plug and drain 
plug, and then let the old lubricant 
run out. Thoroughly flush the case 
with clean flushing oil or kerosene 

2. Install the drain plug. 

3. Refill the case until the new 
lubricant is level with the bottom of 
the filler plug hole, and then install 
the filler plug. 


DRAIN, FLUSH AND REFILL 
SPICER 16-SPEED TRANSMISSION 


1. Thoroughly clean the area around 
the drain and filler plugs. 

2. Remove the drain plug with the 
attached pump screen. 


3. Drain the lubricant while the oil is 
still hot, to ensure maximum 
drainage. 

4. Replace the drain plug. 

5. Fill the transmission with 3 1/2 to 4 

gallons of diesel fuel. 

Run the engine at 800-900 rpm to 6 

to 7 minutes with the transmission 

shift lever in 4th gear position and 
the auxiliary shift lever in neutral. 

7. Drain flushing oil, clean the pump 

screen and replace the drain plug. 

Refill the transmission with 

specified lubricant (Part 50-03). 


о 


oo 


DRAIN 16-SPEED SPICER 
TRANSMISSION AND CLEAN OIL 
SCREEN 


1. Thoroughly clean the area around 
the drain and filler plugs. 

2. Remove the drain plug with the 
attached pump screen. 

3. Drain the lubricant while the oil is 
still hot, to insure maximum 
drainage. 

4. Clean and replace the pump screen 
and drain plug and refill the 
transmission. 


DRAIN, FLUSH AND REFILL 5-, 
10-AND 15-SPEED FULLER 
TRANSMISSIONS 


1. When the transmission is warm, 
remove the drain plug at the bottom 
of the case and drain the oil. 

2. Clean the drain plug and replace it. 

3. Remove all dirt from the area of the 
filler plug opening on the left side of 
the case, and remove the filler plug. 

4. Fill the transmission with a clean 
flushing oil or kerosene to the level 
of the filler plug opening. Install the 
filler plug. On off-highway 


equipment, remove the lubricating 
pump before flushing. 

5. With the transmission in neutral, 
run the engine at fast idle for a 
period of 10 seconds. 

6. Remove the drain plug, drain the 
flushing oil, and replace the plug. 

7. Remove the filler plug, fill the 
transmission with engine oil SAE 50 
above 10 degrees F or SAE 30 below 
10 degrees F to the level of the filler 
opening, and replace the plug. Do 
not overfill. Overfilling will cause 
oil to be forced out of the case 
through the mainshaft openings. 


CHECK TRANSFER CASE FLUID 
LEVEL (4-WHEEL DRIVE) 


1. Remove the fill plug from the case. 

2. If lubricant does not flow from the 
fill hole, fill the case with the 
specified lubricant (Part 50-03) until 
it is level with the bottom of the fill 
hole. 

3. Install the fill plug. 


DRAIN AND REFILL TRANSFER 
CASE (4-WHEEL DRIVE) 


1. Remove the filler plug from the side 
of the case. 

2. Remove the drain plug from the 
bottom of the case, and allow the old 
lubricant to drain out. 

3. Clean and install the drain plug after 
the case is completely drained. 

4. Fill the case with engine oil SAE 50 
above 10 degrees F or SAE 30 below 
10 degrees F until it is level with the 
lower edge of the filler hole. 

5. Install the drain plug. 


MAINTENANCE 


REPLACE SPICER 16-SPEED 
TRANSMISSION AIR FILTER 
ELEMENT 


1. Remove the drain plug from the air 
filter (attached to the right rear side 
of the transmission cover). 

2. After air has been exhausted from 
the system, remove the outer can 
and filter element by backing off the 
lock screw at the top. 

3. Wash the outer can thoroughly and 
reassemble, using a new filter 
element and new gaskets for the top 
and bottom of the outer cam. 

4. Replace the drain plug. 


5. Build up air pressure in the system 
and check for leaks. 


REPLACE OIL FILTER 
ELEMENT—SPICER 
TRANSMISSIONS IF SO 
EQUIPPED 


1. After draining the transmission 
case, remove the attaching bolts and 
filter cover from either one or both 
power take-off openings in the case. 

2. Remove and discard the filter 
element(s). 


3. After the case has been thoroughly 
flushed out, install the new filter 
element(s) to the power take-off 
opening(s) in the case. 

4. Assemble the cover(s) to the case 
with the attaching bolts. 


CHECK FULLER TRANSMISSION 
AIR FILTER 


Check the air filter to be sure it is 
properly installed and the air inlet is not 
restricted. 

If the shifts between high and low 
Tange are sluggish, even though the 
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COVER CENTER BOLT 


DRAIN PLUG 


FIG. 1 Transmission Air Filter 


transmission air filter is drained of 

water, the filter should be removed and 

cleaned. 

l. Loosen the center bolt and remove 
the filter body from its cover (Fig. 
1). 

2. Remove the filter element from the 
body and clean both element and 
body of all dirt and/or obstruction. 

3. Install the element in the body, 
assemble the body to its cover, and 
secure with the center attaching 
bolt. 


DRAIN WATER FROM FULLER 
TRANSMISSION AIR FILTER 


If the shifts between high and low 
range are sluggish, drain the water from 
the transmission air filter by removing 
the drain plug (Fig. 1). 


REPLACE AIR FILTER 
ELEMENT—FULLER 
TRANSMISSION 


1. Loosen the center bolt and remove 
the filter body from its cover (Fig. 
1). 

2. Remove the filter element from the 
body, and discard the element. 

3. Clean the filter body, and install a 
new filter element in the body. 

4. Assemble the filter body to its cover, 
and secure with the center attaching 
bolts. 


FILTER BODY 


ý ё: 4 
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INTERNAL ADJUSTMENT— 
MULTIPLE DISC TYPE CLUTCH 


The linkage on a 14 or 15 1⁄2 inch 
multiple disc clutch should not be 
adjusted to compensate for clutch facing 
wear. Linkage should only be reset to 
provide proper free-pedal after the 
internal clutch adjustment has been 
made. Proper linkage settings are given 
at the end of this Part. 

l. To make an internal clutch 
adjustment, remove the inspection 
cover from the bottom of the clutch 
housing. 

2. Disconnect the retracting spring. 
Holding the release lever against the 
release bearing, measure the 
distance between the release bearing 
and the clutch spring hub on models 
with a synchronized transmission. 
On models with non-synchronized 
transmissions, measure the distance 
between the release bearing and the 
clutch brake. On vehicles equipped 
with a 14 inch or 15 1⁄2 inch two 
plate clutch, the dimension between 
the release bearing and the clutch 
spring hub should be 9/16-5/8 inch. 
The dimension between the release 
bearing and the clutch brake should 
be 1⁄2 inch (Fig. 2). On vehicles 
equipped with a 14 inch single plate 
clutch, the dimension between the 
release bearing and the clutch spring 


SPRING PLATEHUB RELEASE CLUTCH BRAKE 
qI BEARING CH" 


13/32- 15/32" 
C2038- A 


FIG. 2 Adjustment Dimensions—14 
Inch Double-Disc Clutch 


RELEASE 
LEVER 
YOKE 


RELEASE 
BEARING 
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FIG. 3 Adjustment—Spicer-Type 
Clutch 


hub should be 11/32-13/32 inch. 
On all Spicer type clutches, also 

adjust the adjusting ring to provide a 1/ 

8 inch clearance between the release 

yoke fingers and the release bearing 

(Fig. 3). 

3. Adjust the clutch assembly by 
rotating the engine flywheel until the 
adjusting ring lock and bolt are 
exposed. Remove the bolt and lock 
(Fig. 4). 

4. Hold or block the clutch pedal in the 
released position. 

5. Use a pry bar to turn the adjusting 
ring (Fig. 4) counterclockwise 
(looking from rear of vehicle) to 
move the release bearing toward the 
flywheel; or clockwise to move the 
release bearing away from the 
flywheel. Rotation or movement of 
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опе lug position will move the 
release bearing approximately 1⁄32 
Inch. 

Remove the clutch pedal block to 
engage the clutch. 

Recheck the clearance as outlined in 
step 2. Readjust if necessary. As a 
final check for adequate and proper 
clutch adjustment, measure the 
distance between the centerline of 
the pedal pad to the firewall in the 
engaged position. If the distance 
checks 3 1⁄4-3 1⁄2 inch, the internal 


LOCK 


ADJUSTING RING 
C2039- A 


FIG. 4 Internal Adjustment—Spicer- 


Type Clutch 


CLUTCH ROD 
BELL CRANK 


adjustment on the clutch is proper. 
Otherwise, repeat steps 2, 3, 4 and 5 
above so that the specified above 
tolerance is obtained. 

After the clutch has been properly 
adjusted, install the lock and bolt. 
Recheck the slave cylinder push rod- 
to-release lever clearance if so 
equipped. 


. Connect the retracting spring and 


install the inspection cover on the 
clutch housing. 


CHECK AND ADJUST CLUTCH 
PEDAL TRAVEL—MECHANICAL 
LINKAGE 


ECONOLINE 


E 


To check and adjust the pedal total 
travel, measure and note the 
distance from the floor pan to the 
center of the pedal. If the pedal 
height is less than 7 1/2 inches or 
more than 7 3/4 inches, loosen the 
nut securing the clutch pedal 
ессепігіс bumper and rotate the 
bumper until the travel is within 
specifications (Fig. 5) Torque the 
locknut to 10-17 ft-lbs. 

To check and adjust the pedal free 
travel, slowly apply the clutch pedal 


CLUTCH PEDAL 


FIG. 5 Clutch Mounting and Linkage—Econoline 
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until the clutch fingers contact the 
clutch release bearing. The distance 
the clutch pedal moves is the free 
travel dimension. The free travel 
should Бе 3/4-1 1⁄2 inches. If not 
within these limits, loosen the lock 
nutat the bullet on the clutch release 
rod (Fig. 6). Adjust the bullet until 
free travel is correct. Tighten the 
locknut. 


BRONCO 


1. 


N 


Measure the total travel of the pedal 
(Fig. 7). If the total travel is less than 
6 3/4 inches or more than 7 inches, 
loosen the locknut and move the 
clutch pedal bumper and bracket up 
or down until the travel is within 
these limits. Torque the locknut to 
10-17 ft-lbs. 

To check and adjust the pedal free 
travel, slowly apply the clutch pedal 
until the clutch fingers contact the 
clutch release bearing. The distance 
the clutch pedal moves is the free 
travel dimension. The free travel 
should be 3/4-1 5/8 inches. If not 
within these limits, disconnect the 
retracting spring and loosen the nut 
at the bullet on the clutch release 
rod. Adjust the bullet until free 
travel is correct. 
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F-100-350 SERIES 


CLUTCH EQUALIZER -7528 


ATTACH SPRING TO HOLE 


AS SHOWN 
D^ 
2 
SPRING WASHER-358980 š б, 
CLUTCH EQUALIZER.7528 Аа 2 
SIX CYLINDER ЕМСІМЕ5 
FELT WASHER 
SPRING RETAINER 
CLUTCH EQUALIZER LOWER ARM-7A572 
RETAINER-97474 
BUSHING. 7544 3 
-LUTCH RELEASE ROD-7530 
FELT WASHER CRAIC RERELEAS E00: (53 
ADJUSTMENT POINT 
4. 
5; 


RETRACTING SPRING- 7523 


BRACKET-7507 


INSTALLATION FOR 302 C.I.D. ENG. С1778-Е 


FIG. 6 Clutch Equalizer Shaft—Econoline 


SHAFT 7506 SPACER 2A188 


BUSHING 22108 


BALL BUSHING Ñ 
7534 BUMPER 7583 


CLUTCH PEDAL SUPPORT 
/ BRAKE PEDAL 2455 


SNAP RING 97470 


CLUTCH PEDAL 7519 | WASHER (FELT) 372928 


INSTALLATION INDICATOR 
TO POINT TOWARD FRONT 
OF VEHICLE 


RETRACTING 
SPRING 7523 


NS 
A COTTER 


PIN 352358 yi 


CLUTCH RELEASE 
LEVER 7541 


BOOT- INSTALL 
FROM INSIDE 
OF CAB 


EQUALIZER PIVOT 


BRACKET 7507 BOOT 74586 


ADJUSTMENT POINT 


FIG. 7 Clutch Linkage— Bronco 


l. 


Clutch pedal height is fixed in this 
Series and is not adjustable. 
Measure the clutch pedal free travel 
using a steel tape as shown in Fig. 8. 
Measure the distance from the 
clutch pedal pad to the steering 
wheel rim. Depress the pedal slowly 
until the free travel between the 
release bearing assembly and the 
pressure plate assembly is taken up. 
Note this measurement. The 
difference between the two 
measurements is the free travel. 

If the free travel measurement is less 
than 3/4 inches, the clutch linkage 
must be adjusted. 

Loosen the two jam nuts on the 
release rod assembly (Figs. 9, 10 and 
11) and back off both nuts several 
turns. 

Loosen or tighten the first jam nut 
against the release rod extension 
(bullet) until a free-travel 
measurement indicates a 3/4 to 1 1/ 
2 inch movement. A free travel 
measurement close to the 1 1/2 inch 
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measurement is more desirable. 
With the recommended free travel 
obtained, and holding the first jam 
nut, position and securely tighten 
the second jam nut against the first 
jam nut. 


7. Recheck the pedal free travel. 
Pedal Reserve 


< l 
FREE TRAVEL FROM " 


Start the engine and with the clutch 
pedal in the engaged position, move 
the transmission shift lever into the 
reverse position until a slight gear 
raking noise is noted. Depress the 
clutch pedal gradually until the 
raking noise is gone and the shift 
lever slips into the reverse position 
without gear clash. Noting this 
dimension, continue to depress the 
clutch pedal to its full travel and 
note this dimension. The difference 
is the pedal reserve measurement. 
This reserve motion will vary with 
the engine used. 


Spring Installation 
1. 


Hook the short (reverse hook) end of 
the spring to the upper hole in the 
frame crossmember. Hook the long 
end hook into the release lever. On 
F-100-F-250 4 x 4, hook spring to 
frame bracket. 


302 С.1.0 
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FIG. 10 Measuring Pedal Height 
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F-AND B-500 THROUGH 750 AND F- 
AND B-6000-7000 


1. Adjust the clutch pedal stop to set 
total pedal travel within 
specification (Figs. 12 and 13). 
Torque the stop nut to specification. 

2. On gas engine models, adjust the 

clutch pedal free travel to 

specification by backing off the jam 
nut and adjusting the spherical nut 

on the release push rod (Fig. 13). 

There should be 1/4 inch clearance 

between the spherical nut and the 

release lever. Make this adjustment 
with the retracting spring in place. 

Tighten the jam nut. 

4. On diesel engine models, adjust the 
clearance between the sleeve and 
lever as shown in Fig. 13. Clearance 
should be 1/8 inch. 

5. Tighten the jam nut. 


L-SERIES 


A common pedal is used on all L- 
Series trucks (Fig. 14). Refer to Fig. 14 
for instructions on adjusting pedal total 
travel and dimension locations for 
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FIG. 11 Clutch Pedal Free Travel Adjustments—F-100-350 Series 
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installation and free pedal 
measurements. 

Refer to the appropriate illustrations 
(Figs. 15 through 21), for linkage and 
clutch free pedal adjustments. Note that 
it is not necessary to set the total clutch 
linkage each time the clutch is adjusted 
for pedal free travel. Also note that 
double disc Spicer type clutches are 
adjusted internally for pedal free travel. 
This procedure must be used on these 
clutches to prevent premature clutch 
failure. 


W-SERIES 


l. Adjust the clutch pedal stop to 
permit total pedal travel of 10 15/32 
to 10 31/32 inches (Fig. 22). Torque 
the bracket attaching bolts to 
specifications. 

Adjust the clutch pedal over-center 
assist spring by means of the 
spherical locking nut to provide a 
spring length of 7 3/16-7 5/16 
inches for 500 pound clutch and 6 
15/16-7 1/16 inches for 420 pound 
clutch. This distance should be 
measured inside of the spring eye 
ends (Fig. 23). When making the 
spring adjustment, hold the spring 
retainer from rotating and make 
certain the assist spring and anchor 
re aligned at right angles as shown in 
Fig. 22. When adjusting the assist 
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FIG. 12 Clutch Pedal Travel 
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spring anchor, use a deep socket 
wrench to avoid damaging the 
plastic-insert lock nut. 

3. Adjust the vertical tension rod 
turnbuckle so that the lever (Fig. 22) 
is perpendicular to the top of the 
frame. This adjustment is to be made 
with the cab in the locked position 
and a 1/4 inch diameter aligning pin 
installed in the lever. After the 
adjustment, position the thin section 
of the turnbuckle toward the body 
sheet metal so as to provide 
maximum clearance between the 
sheet metal and radiator side 
support. Do not remove the aligning 
pin at this time. 

4. With another 1/4 inch diameter 
aligning pin inserted through the 
frame bracket and outer equalizer 
lever, check the inner equalizer lever 
to be sure it is perpendicular to the 
top of the frame. If the lever is not 
perpendicular, adjust the rod length 
as required. Remove both aligning 
pins. 

5. Position the linkage return spring 
clip to the dimension shown in Fig. 
22. 

6. Disconnect the equalizer rod at the 
clutch housing cross-shaft lever. 

7. While holding the clutch housing 
cross-shaft lever in the rearward 
position, adjust the length of the 
equalizer rod so that the hole in the 
clevis and the hole in the cross-shaft 
lever are aligned. Then, back off the 
clevis 7 1/2 turns and rotate the 
cross-shaft lever forward. Connect 
the equalizer rod at the cross-shaft 
lever and tighten the lock nuts at all 
the clevis connections. The resulting 
clutch pedal free travel will be 
approximately 1 3/8-1 1/2 inches, 
corresponding to a 1/2 inch free 
bearing lash at the clutch bearing 
hub. 

8. With linkage correctly set, make all 
further service adjustments for 
clutch facing wear by internally 
adjusting the clutch to the specified 
1/2 inch clearance. This action 
should automatically restore the 
specified pedal free travel. 


CHECK AND ADJUST CLUTCH 
PEDAL TRAVEL—HYDRAULIC 
CLUTCH 


Before making any adjustments, be 
sure that the system is free of air and 
that the master cylinder fluid is at the 
specified level. 


P-350-400 


Adjust the clutch slave cylinder 
push rod per the instructions shown in 
Fig. 24. 


P-500 


Adjust the clutch master cylinder 
and slave cylinder push rods per the 
instructions shown in Fig. 25. 


C-SERIES 


Adjust the C-Series clutch pedal and 
clutch slave cylinder per the instructions 
shown in Fig. 26. 


CLUTCH HYDRAULIC SYSTEM 
BLEEDING METHOD—ALL 
VEHICLES 


An effective and simplified method 
has been developed for bleeding clutch 
hydraulic systems with a minimum 
waste of hydraulic clutch fluid. 
Instructions are given below: 


PRESSURE TANK BLEEDING 


1. Connect a transparent bleeder hose 
to the pressure tank hose connector. 
Attach the bleeder hose to the slave 
cylinder bleeder screw and fill the 
empty cylinders. 

2. Adjust the pressure tank fluid flow 
so that the master cylinder does not 
fill too fast. The C-Series cylinder 
can be filled faster than the P-Series 
model master cylinders since the 
relief port is much larger. Too fast a 
flow rate will cause spillage, because 
a stream of fluid will be expelled 
from the small relief port of 
conventional type cylinders. 

3. Close the bleeder screw on the slave 
cylinder when the fluid in the master 
cylinder reservoir is approximately 
1/2 inch from the top. No further 
bleeding should be necessary, since 
all the air in the system would 
exhaust through the master cylinder 
relief port. 

4. Check the slave cylinder push rod 
total travel, which should be at least 
1 1/8 inch. 

The clutch master cylinder relief 
port must be open in order to bleed the 
system. Clutch master cylinder push rod 
lash of 1/4 inch is required on the P-500 
series vehicles to permit the 
conventional type master cylinder 
piston to return to the piston stop ring 
and open the relief port. The clutch 
master cylinder cannot be adjusted on 
the P-350 and 400 series vehicles. In C- 


Series master cylinders, the O-ring seal 
on the end of the push rod must not seat 
against the piston. Uncovering of the 
piston port is accomplished by 
adjustment of the push rod to a piston 
lash of 1/4 inch. Forcing the clutch 
pedal to compress the pedal bumper 
more than normal by jamming a 
screwdriver between the pedal pad and 
the floor insures a complete uncovering 
of the relief port. 


GRAVITY BLEEDING METHOD 


1. Attach a funnel to a transparent 
bleeder hose. Attach the hose to the 
bleeder screw of the slave cylinder. 
The funnel must be higher than the 
master cylinder. Pour hydraulic 
fluid in the funnel as the system is 
filling. Do not agitate the fluid more 
than necessary in order to prevent 
air bubbles forming in the fluid. 

2. Repeat steps 3 and 4 as for pressure 
tank bleeding. Note: The funnel 
method requires caution to prevent 
air entering the fluid as the system is 
being filled. 


CHECK TRANSMISSION AND 
AUXILIARY TRANSMISSION 
MOUNTINGS 


Occasionally, the transmission and 
auxiliary transmission mountings 
should be visually checked. If the 
vehicle is operated on rough terrain, this 
check should be made frequently. If the 
mounting bolts are loose, torque them to 
specifications. If the insulators are worn 
or frayed, replace them. 


TORQUE CHECKS 


Tighten all attaching bolts and nuts 
at the intervals outlined in the 
Maintenance Schedules (Part 50-02) to 
the torque specified in the Truck Shop 
Manual. 


CHECK TRANSMISSION 
SUPPORT-TO-FRAME BOLT 
TORQUE (W-SERIES) 


Check the torque of the bolt that 
holds the transmission support to the 
frame. The torque should be 50-62 ft- 
lbs. 
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FIG. 13 Clutch adjustments—F-and B-500 through 750 and F-and B-6000-7000 
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азд 
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LINKAGE ADJUSTMENT 
11/64-1 3/16 INCH 


1. ADJUST CLUTCH PEDAL TOTAL TRAVEL. DISCONNECT CLUTCH 
RETRACTING SPRING AND CLUTCH ROD 7B560. 


2. INSTALL 0.25 GAUGE PIN AS SHOWN. ON L, LT, AND L TS-800 
MODELS, ADJUST ROD 7604 TO DIMENSION SHOWN. 


3. ADJUST SPHERICAL NUT 7A525 TO REMOVE ALL LASH BETWEEN 
THE RELEASE BEARING AND THE CLUTCH FINGERS. TIGHTEN 
JAM NUT 34987-52. 


4. WITH CLUTCH PEDAL HELD AGAINST ITS STOP, ADJUST CLUTCH ROD 
7B560 CLEVIS UNTIL THE CLEVIS PIN FITS FREELY THROUGH THE 
BAR (7528) OR BELLCRANK (7B585). LENGTHEN THE ROD BY TURNING 
THE CLEVIS 5 FULL TURNS. 


HUB AND 5. REMOVE THE GAUGE PIN AND INSTALL THE CLUTCH ROD 78560. 


1-4— BEARING 


W 7548 
23) 


6. INSTALL THE RETRACTING SPRING. 


7. THIS PROCEDURE SHOULD GIVE A CLEARANCE OF 11/64— 3/16 INCH 
BETWEEN THE RELEASE BEARING AND THE CLUTCH FINGERS. 


8. FREE TRAVEL AT CENTEROF CLUTCH PEDAL PAD SHOULD BE 
1-7/8-2-1/8 INCH FOR LN-750 AND 2-1/4—2-1/2 INCH FOR LN-, LNT-, 
L-, LT-, ond LTS-800 MODELS. 


9. WITH LINKAGE CORRECTLY SET, ALL SERVICE ADJUSTMENTS ARE 
MADE AT THE CLUTCH RELEASE LEVER. 


JAM NUTS 34987-52 


SERVICE ADJUSTMENT POINT - ALL 


FIG. 15 Clutch and Linkage—LN-500 to 800; L-, LT-, LNT-, LTS-800 with Gas Engines 
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FIG. 16 Clutch and Linkage L-, LN-, LT-, LNT-, LTS-900 With Gas Engine and Model RT-610 Transmission 
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ROD 7B560 UNTIL THE CLEVIS PIN FITS FREELY IN BAR 7528 


. REMOVE THE ALIGNMENT PIN. 
. LENGTHEN CLUTCH ROD 7B560 5 TURNS AND CONNECT TO BAR 


7528. CONNECT RETRACTING SPRING. 


. CHECK RELEASE BEARING CLEARANCE, WHICH SHOULD BE А5 
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AND 380, 5000-6000 SERIES TRANSMISSION 


CLUTCH LINKAGE ADJUSTMENT 


- DISCONNECT RETRACTING SPRING 7523 


ADJUST CLUTCH PEDAL TOTAL TRAVEL AND RELEASE 
BEARING CLEARANCE. 


DISCONNECT CLUTCH ROD 78560 AT EQUALIZER BAR 7528 AND 
INSTALL 0.25 INCH GAUGE PIN. 


. ADJUST ROD 7521 TO SECURE ZERO RELEASE BEARING LASH. BE 


SURE THAT BAR-TO-BELLCRANK ROD DIMENSION 15 AS SHOWN 
(WHERE APPLICABLE). 


WITH THE PEDAL HELD AGAINST ITS STOP, ADJUST CLUTCH ROD 
78560 UNTIL THE CLEVIS PIN FITSFREELY IN EQUALIZER BAR 7528 


REMOVE THE ALIGNMENT PIN. 


LENGTHEN CLUTCH ROD 7B560 5 TURNS AND CONNECT TO EQUALIZER 
BAR 7528, CONNECT THE RETRACTING SPRING. 


- CHECK RELEASE BEARING CLEARANCE, WHICH SHOULD BE AS SHOWN. 


IT IS NOT NECESSARY TO ADJUST CLUTCH LINKAGE EACH TIME PEDAL 
FREE TRAVEL IS ADJUSTED. MAINTAIN PEDAL FREE TRAVEL BY 
ADJUSTING AT THE POINT SHOWN. 
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FIG. 17 Clutch and Linkage—L-, LN-, LT-, LNT-, LTS-900 with Gas Engine and Models 380, 5000 or 6000 Transmissions 
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FIG. 19 Clutch and Linkage—t-, LN-, LT-, LNT-, LST-8000 with 6V53 Diesel Engine 
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FIG. 20 Clutch and Linkage—L-, LN-, LT-, LNT-, 115-9000 with NH-Series or 6-71 Diesel Engines 
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FIG. 21 Clutch and Linkage—L-, LT-9000 with 8V-71 or У-903 Diesel Engines 
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W/CUM. V8 ENG. 


LEVER - 78562-В W-1000-D W/CUM V8 ENG. ONLY 


(TO BE < 
PERPENDICULAR vá 
TO TOP OF FRAME) _ : 
7% 
Е 
C1655- B 
FIG. 22 Clutch Pedal Linkage Adjustment—W-Series 
ASSIST SPRING SPRING EU m 
БЕЛІНЕН ASSEMBLY SPRING 


LENGTH 


SPHERICAL 
TOTAL TRAVEL NUT 


С 1654-А 


FIG. 23 Clutch Pedal and Assist Spring Adjustments—W-Series 


50-16-20 CLUTCH AND MANUAL TRANSMISSION 50-16-20 


P-350—400 SERIES 


HYDRAULIC RELEASE SYSTEM ADJUSTMENT 


PEDAL LASH IS CONTROLLED BY THE MASTER 
CYLINDER INSTALLATION AND IS NOT ADJUST- 
ABLE 


PUSH ROD CONICAL NUT 


SLAVE CYLINDER ADJUSTMENT 
SLAVE 


1. BOTTOM THE SLAVE CYLINDER PUSH ROD 
CYLINDER 


AGAINST THE INTERNAL STOP. 

чалу. Wey 2. PUSH THE CLUTCH RELEASE LEVER BACK 
UNTIL THE RELEASE BEARING MAKES 
CONTACT WITH THE CLUTCH FINGERS 
ADJUST CONICAL NUT FOR 1/4 INCH 
CLEARANCE AS SHOWN. 


. TIGHTEN THE JAM NUT AGAINST THE 
CONICAL NUT 


1/4" INCH —- 


[^] 


LOCK NUT 


a 


C2603-A 


FIG. 24 Clutch Free Travel Adjustment—P-350-400 


50-16-21 CLUTCH AND MANUAL TRANSMISSION 50-16-21 


CLUTCH MASTER CYLINDER 


BRAKE MASTER CYLINDER 
1/4" INCH 


PEDAL STOP UVR: 
"| 


CLUTCH PEDAL 
RETRACTING SPRING 


CLUTCH RELEASE LEVER 0.030 INCH 


LOCK NUT 


PUSH ROD 


1/4" INCH 


CONICAL NUT 


SLAVE CYLINDER P-500 SERIES 


CLUTCH PEDAL AND HYDRAULIC RELEASE SYSTEM ADJUSTMENT 


1. WITH RETRACTING SPRING ATTACHED AND THE PEDAL AGAINST 
STOP, ADJUST THE MASTER CYLINDER PUSH ROD TO GIVE 1/4- 
INCH FREE PLAY, MEASURED AT THE PEDAL AS SHOWN. (THIS 
PROVIDES A PUSH ROD CLEARANCE OF 0.030 INCH AT THE 
PISTON TO ALLOW UNCOVERING OF THE PISTON PORT WHEN 
THE PEDAL IS IN THE RELEASED POSITION). 


2. TIGHTEN THE PUSH ROD JAM NUT SECURELY. 


3. WITH THE SLAVE CYLINDER PISTON PUSHED BACK AGAINST 
THE INTERNAL STOP, PUSH THE CLUTCH RELEASE LEVER 
BACK UNTIL THE RELEASE BEARING IS AGAINST THE CLUTCH 
FINGERS. 


4. BACK OFF THE JAM NUT AND ADJUST THE CONICAL NUT TO 
OBTAIN A 1/4-INCH CLEARANCE ON THE RELEASE LEVER AS 
SHOWN. (THIS ADJUSTMENT PROVIDES AN INTERNAL CLEAR- 
ANCE OF 0.120 INCHES BETWEEN THE CLUTCH FINGERS AND 
THE RELEASE BEARING.) 


5. TIGHTEN THE JAM NUT AGAINST THE CONICAL NUT 


C2275-B 


FIG. 25 Clutch Free Travel Adjustment—P-500 


50-16-22 CLUTCH AND MANUAL TRANSMISSION 50-16-22 


PEDAL SHAFT 


1/4 INCH INITIAL 
FREE TRAVEL 


MASTER CYLINDER 


C-SERIES PEDAL 
1/4 INCH 

m d 
Жы 

< 

NN 
ASAD 

1/4 INCH ` 


RELEASE LEVER 


YING NU 
Mis | WING NUT 


ADJUSTMENT POINT 


RELEASE LEVER 
ADJUSTMENT POINT 


C-6000,-7000,-8000 WI TH 
CATERPILLAR ENGINE 


CT -900 WITH GAS ENGINES 


INITIAL PEDAL FREE TRAVEL 


ADJUST ECCENTRIC BOLT AND PEDAL STOP TO GIVE 
THE FPEE TRAVEL SHOWN 


SLAVE CYLINDER ADJUSTMENT 
. DISCONNECT THE RETRACTING SPRING 


2. WITH THE SLAVE CYLINDER PUSHED BACK AGAINST THE 
INTERNAL STOP, PUSH THE CLUTCH RELEASE LEVER 
BACK UNTIL THE RELEASE BEARING HAS ZERO LASH 


w 


BACK OFF THE LOCKNUT AND ADJUST THE CONICAL 
NUT OR WING NUT UNTIL THE SPECIFIED CLEARANCE 
IS OBTAINED. 


13/64” ON 13” CLUTCH TIGHTEN THE LOCKNUT AND CONNECT THE 
RETRACTING SPRING. 


= 
SASS 


ADJUSTMENT POINT 
1/4'' ALL OTHERS 


СТ -900 WITH GAS ENGINES AND 
5000—6000 SERIES TRANSMISSION 


C2101-B 
FIG. 26 Clutch Free Travel Adjustment—C-Series 


50-16-23 


CLUTCH АМО MANUAL TRANSMISSION 


50-16-23 


SPECIFICATIONS 


Refer to the 1973 Truck 
Specifications Book or Truck Shop 
Manual for any specifications or Special 
Tools not contained in this section. 


BRONCO, ECONOLINE, 
100—350 and P-SERIES 


Approx. Cap.* 


Transmission Type and Make (Pints) 


3-Speed (Ford) 
Bronco & Econoline 
100—350 & P-Series 


3-Speed Heavy-Duty 
(Warner T-87-G) 

4-Speed (Warner T-18-B) 

4-Speed (New Process 435) 

HD Cruise-0-Matic 

C-4 Automatic 

C-6 Automatic 

4-Wheel Drive Transfer Case 
Single-Speed F-100 (Dana 21) 

2-Speed Bronco (Dana 20) 

-Speed (F-100 and F-250 with 

Automatic Transmission) 
(NP-205) 


2-Speed F-250 (Dana 24) 


20-1/2 
25-1/2 


800—900 and 8000—9000 SERIES 


Drain 

Transmission Type and Make Location 

3-Speed Auxiliary (Spicer 
5831) 


3-1/2 


3-Speed H.D. Auxiliary 
(Spicer 8031-C) 
(Spicer 7231-B & D) 


500—750 and 6000—7000 SERIES 


Transmission Type and Make 


Filler 
Location 


Drain 
Location 


Approx. 
Capacity 


| 


5-1/8 
5-3/8 


L 
L 
L 6-1/2 
Rt 6-1/2 


5-Speed Heavy Duty (Clark 280, 
282, 285) 


7-1/2 
6-5/8 


Rear 


Center 
Rear 


5-Speed Extra Heavy-Duty 
(Clark 385, 387) 


(b) Rt — Right L - Left 


Approx. 
Capacity 
(Pts.) Transmission Type and Make 
5-Speed Extra Heavy Duty 
(Spicer 6352 & 6352-B) 


Filler 
Location 
(b) 


Center 13 
B 12 10 
L: 


B — Bottom 


Ft — Front 


Approx. 
Drain Capacity 
Location 


(b) 


3-Speed (Spicer 6852-G) 


16-Speed (Spicer 8516-3B & 
8716-3A) 


4-Speed Auxiliary (Spicer 7041) 
(Spicer 8341-C) 


peed (Spicer 5652) 


10-Speed Fuller (Rt and 
ВТ0-910) 


peed (Spicer 5756-В) 


10-Speed Fuller (Rt-610) 


5-Speed Fuller (5Н-74 & 


55 

5-5 

5-Speed (Spicer 6453-A) 

5-Speed Heavy-Duty Center 
(Clark 280, 282, 285) Rear 


5HA-74) 


5-Speed Fuller (T905-A & B) 


5-Speed Extra Heavy-Duty Center 
(Clark 385, 387 Rear 


Fuller RTO-9513 


CY 1390-8 


50-16-24 CLUTCH АМО MANUAL TRANSMISSION 


MECHANICAL CLUTCH LINKAGE ADJUSTMENTS - (DIMENSIONS IN INCHES) 


50-16-24 


Models Pedal Height Total Travel Free Travel 
Bronco 6-3/4-7 6-3/4-7 2/4-1-1/2 
Econoline 7-1/2-7-3/4 7-1/2-7-3/4 3/4-1-1/2 
Ғ-100-350 N.A N.A. 3/4-1-1/2 
Ғ- and В-500-750 79/15 7-7/8 1/40 
F- and B-6000-7000 7-916 7-7/8 1/8 © 
Model 84-Chassis and Cowl 11-1/8 8-21/32 1/4 1 
LN-600; L, LN, LT, LNT, 175-800 2-1/4-2-1/2 
LN-6000; L, LN, LT, LNT, LTS-8000 with Caterpillar Engine 2-2-114 
LN-750 1-7/8-2-1/8 
L, LN, LT, LNT, LTS-8000 13@ 10-7/16 2-2-5/16 © 
L, LN, LT, LNT, LTS-900; SAE Housing 2-2-5/16 
L, LN, LT, LNT, LTS-900; Ford Housing 1-7/8-2-1/8 
L, LN, LT, LNT, LTS-9000 2-2-5/16 © 
L, LT-9000 w/8V-71 or V-903 Engine 2-2-1/4(2) 
W-Series 10-12-11 1-3/8-1-1/2 @ 


(D Clearance of Release Lever 
Q) Internally adjust clutch to maintain pedal free travel 
@ Travel to Firewall 


СС2159-0 
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AUTOMATIC TRANSMISSIONS 


50-17-01 


PART 50-17 Automatic Transmission 


COMPONENT INDEX COMPONENT INDEX 


LUBRICATION 
Detent Stop Assembly Lubrication — 
Transmatic Transmission 


Fluid and Filter Element Replacement — 


Transmatic Transmission 
Fluid Level Check 


Automatic Transmission Except 
Transmatic 


Kickdown Linkage Lubrication — 
Automatic Transmission 
MAINTENANCE 
Bands — Check and Adjust 
C4 Automatic Transmission 


PRE-DELIVERY 


NEUTRAL SWITCH—AUTOMATIC 
TRANSMISSIONS 


Check, and adjust the switch if 
necessary, to start engine with shift lever 
in Neutral and Park position. If 
equipped with Transmatic transmission, 
adjust switch to start engine with the 
shift lever in Neutral position. Refer to 
the Maintenance Section for the band 
adjustment procedure. 


C6 Automaitc Transmission 
FMX Transmission 
Neutral Switch Adjustment — 


Automatic Transmission 


Shift Lever Operation and Position — 
Automatic Transmission 
Transmission Mountings Check 


PRE-DELIVERY 


Fluid Level Check 

Fluid Temperature Light Operation 
Check — Transmatic Transmission 

Neutral Switch Operation Check 

Retarder Operation Check 

Shift Timing and Quality Check 


SPECIFICATIONS 


CHECK AUTOMATIC 
TRANSMISSION FLUID LEVEL 


Check the automatic transmission 
fluid level following the procedure given 
in the Lubrication Section of this Part. 


FLUID TEMPERATURE 
LIGHT—TRANSMATIC 


Check for proper operation of fluid 
temperature warning light. Correct as 
necessary. 


RETARDER 
OPERATION—TRANSMATIC MT- 
SERIES ONLY 


Operate retarder pedal and check 
for proper function. Correct as 
necessary. 


SHIFT TIMING AND QUALITY 


Check for smooth, acceptable and 
correctly timed up and down shifts, and 
correct if necessary. 


LUBRICATION 


LUBRICATE TRANSMATIC 
TRANSMISSION DETENT STOP 
ASSEMBLY—MT SERIES ONLY 


Apply SAE 10W engine oil 
sparingly. Wipe off excess lubricant. 


LUBRICATE AUTOMATIC 
TRANSMISSION KICKDOWN 
LINKAGE 


Lubricate all pivot points in the 
kickdown linkage with lubricant 
meeting Ford Chassis and Ball Joint 
Lube specifications (Part 50-03). 


CHANGE TRANSMATIC DRIVE 
TRANSMISSION FLUID AND 
REPLACE FILTER ELEMENT 


MT SERIES TRANSMISSION 


1. If the fluid is cold, operate the 
transmission until a normal 
operating temperature is reached. 


50-17-02 


10. 


Loosen, but do not remove, the 
screw which secures the filter cover 
to the transmission pan (Fig. 1). 
Carefully separate the filter cover 
from the pan at the bottom edge 
only. When the drainage is 
complete, remove the cover, 
retainer, and filter. Discard the filter 
and fluid. 

Install a new filter. Install a new 
retainer seal ring, filter retainer, a 
new cover seal ring, cover and strap. 
Tighten the strap attaching screw 
(Fig. 1). 

Slowly pour 9 quarts of the specified 
automatic transmission fluid into 
the transmission. Apply the parking 
brake securely, then start the engine. 
With the hand throttle, set engine 
speed at 800-1000 rpm with the 
selector lever at N. 

Check the transmission fluid level 
when the engine reaches normal 
operating temperature. If necessary, 
add fluid to bring the level to the 
ADD FLUID mark. 

Continue to run the engine at 1000 
rpm with the selector lever at 3-6 
until the transmission fluid reaches 
normal operating temperature. 
Apply the service brakes, and shift 
the transmission through all ranges. 
With the engine running and the 
selector lever at N, check the fluid 
level. Add fluid if necessary, to bring 
the level to the FULL mark. 
Approximately 13 quarts are 
required if the fluid pan and control 
valve body have been removed. 
Total dry capacity for the 
transmission and cooling system is 
approximately 19 quarts. 


AT-540 TRANSMISSION 


l. 


If the fluid is cold, operate the 
transmission until a normal 
operating temperature is reached. 
Disconnect the filler tube from the 
transmission pan and allow the fluid 
to drain. 

When the fluid has stopped 
draining, reconnect the filler tube 
and tighten the fitting securely. 
Remove the dipstick and pour 
approximately ten quarts of 
transmission fluid into the 
transmission through the filler tube. 
With the vehicle standing level, 
apply the parking brake and place 
the selector lever in N. Operate the 
engine at idle speed. 

If the transmission fluid is cold, 
operate the transmission until 
normal operating temperatures (150 
degrees to 200 degrees F) is reached. 
When the engine and transmission 
have reached their normal operating 
temperatures, shift the selector lever 


AUTOMATIC TRANSMISSION 5 


through all the range positions to 
make sure that warm fluid is 
distributed throughout the 
transmission. Return the selector 
lever to N. 

8. Check the fluid level on the dipstick. 
The safe operating level is between 
the ADD and FULL marks on the 
dipstick. If fluid level is low, add 
sufficient fluid to bring level to the 
FULL mark. If level is too high, 
drain excess fluid to proper level. 


CHECK FLUID 
LEVEL—AUTOMATIC 
TRANSMISSION (EXCEPT 
TRANSMATIC) 


The automatic transmission is 
designed to operate with the oil level 
between the add and full mark on the 
dipstick at an operating temperature of 
150 degrees F to 170 degrees F, and 
should be checked under these 
conditions. The operating temperature 
may be obtained by driving 15 to 20 
miles of city type driving with the 
outside temperature above 50 degrees F. 
If the transmission is not at an operating 
temperature of 150 degrees F to 170 
degrees F and it becomes necessary to 
check the fluid level, the transmission 
may be checked at 70 degrees F to 95 
degrees F. Check the fluid level as 
follows: 


TRANSMISSION AT OPERATING 
TEMPERATURE (150 DEGREES F TO 
170 DEGREES F) 


l. With transmission in Park P 
position, engine at curb idle RPM, 
foot brakes applied and vehicle on 
level surface, move the transmission 
selector level through each range, 
allowing time in each range to 
engage transmission, return to Park 
P position, and apply parking brake. 
Do not turn off the engine during the 
fluid level check. 


2. Clean all dirt from the transmission 


fluid dipstick cap before removing 
the dipstick from the filler tube. 


3. Pull the dipstick out of the tube, 


wipe it clean, and push it all the way 
back into the tube. Be sure it is fully 
seated. 


4. Pull the dipstick out of the tube 


again and check the fluid level. The 
fluid level should be between the 
ADD and FULL mark. If additional 
fluid is required, add enough fluid 
through the filler tube to bring the 
level between the ADD and FULL 
marks on the dipstick.Do not 
overfill the transmission,as this will 
result in foaming and loss of fluid 
through the vent and possible 
transmission malfunction. 
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OIL PAN 
7A194 


SEAL RING в OIL FILTER 
FILTER Е( ЕМЕМТ- 7А203 
COVER % 

2043) SEAL RING 


OIL FILTER ELEMENT 


< RETAINER - 7C263 
r COVER STRAP D 1077-р 


FIG. 1 Transmatic Transmission 
Fluid Filter Assembly 


5. Install the dipstick, making sure it is 
fully seated in the tube. 


TRANSMISSION AT ROOM 
TEMPERATURE (70 DEGREES F TO 95 
DEGREES F) 


1. With transmission in Park P 
position, engine at curb idle RPM, 
foot brakes applied and vehicle on 
level surface, move the transmission 
selector lever through each range, 
allowing time in each range to 
engage transmission, return to Park 
P position and apply parking brake. 
Do not turn off the engine during the 
fluid level check. 

2. Clean all dirt from the transmission 
fluid dipstick cap before removing 
the dipstick from the filler tube. 

3. Pull the dipstick out of the tube, 
wipe it clean, and push it all the way 
back into the tube. Be sure it is fully 
seated. 

4. Pull the dipstick out of the filler tube 
again and check the fluid level. For 
C4 and FMX transmissions, the 
fluid level should be between the 
middle and top holes on the dipstick. 
If the fluid level is below the middle 
hole, add enough fluid through the 
filler tube to bring the level between 
the middle hole and the ADD 
mark. For C6 transmissions, the 
fluid level should be between the 
middle and top holes on the dipstick. 
If the fluid level is below the middle 
hole, add enough fluid through the 
filler tube to bring the level between 
the middle and top holes. 

5. Install the dipstick, making sure it is 
fully seated in the tube. 

If the transmission fluid level is 
correctly established at 70 degrees F to 
95 degrees F, it will appear between the 
ADD and FULL marks on the dipstick 
when the transmission reaches an 
operating temperature of 150 degrees F 
to 170 degrees F. This fluid is set 
between the middle hole and the ADD 
mark for C4 and FMX transmissions 


50-17-03 


апа between (һе middle and (ор holes 
for the С6 transmission to allow for 
expansion of the fluid as transmission 
temperatures rise to normal operating 
temperatures of 150 degrees F to 170 
degrees F.Do not overfill;however, if 
fluid is too low, extreme cold 
temperatures will contract the fluid, 
which may result in transmission 
malfunction. 


CHECK TRANSMATIC 
TRANSMISSION FLUID LEVEL 


MT-SERIES TRANSMISSION 


1. With the vehicle standing level, 
apply the parking brake, and place 
the range selector lever in N. Start 
the engine. 

2. If the transmission fluid is cold, 
operate the transmission until 
normal operating temperatures are 
reached. Do not operate the 
hydraulic retarder to warm the 
transmission fluid. Operating the 
hydraulic retarder when the vehicle 
is not moving will aerate the fluid, 
making an accurate fluid level check 
impossible. 

3. When the engine and transmission 
have reached their normal operating 


AUTOMATIC TRANSMISSIONS 


temperatures, move the selector 
lever through all the range positions 
to make sure that warm fluid is 
distributed throughout the 
transmission. 

4. With the hand throttle, adjust the 
engine speed to 800-1000 rpm with 
the selector lever at N. 

5. Clean around the transmission 
dipstick cap before removing the 
dipstick. 

6. Twist the dipstick counterclockwise 
to unlock the cap from the tube. Pull 
the dipstick out of the tube, wipe it 
clean, and insert it back into the 
tube. On a C-Series truck, the 
dipstick can be removed through the 
opening in the panel behind the seat 
back cushion with the cab in its 
normal position. 

7. Remove the dipstick again and 
check the fluid level. If necessary, 
add Specified Automatic 
Transmission Fluid to raise the fluid 
level to the FULL mark on the 
dipstick. If the fluid level is more 
than 5/16 inch above the FULL 
MARK, drain fluid until the FULL 
level is obtained. 

8. Replace the dipstick in the tube. 
Turn the cap clockwise to lock it. 
Failure to lock the cap may cause 
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the transmission selector lever in 
neutral and park. 


AT-540 TRANSMISSION 


1. With the vehicle standing level, 
apply the parking brake, and place 
the range selector lever in N. 
Operate the engine at idle speed. 

2. If the transmission fluid is cold, 

operate the transmission until 

normal operating temperature (150 

degrees to 200 degrees F) is reached. 

When the engine and transmission 

have reached their normal operating 

temperatures, move the selector 
lever through all the range positions 
to make sure that warm fluid is 
distributed throughout the 
transmission. Return the selector 

lever to N. 

4. Clean around the end of the fill pipe 

before removing the dipstick. 

Check fluid level on dipstick. The 

safe operating level is between the 

ADD and FULL marks on the 

dipstick. If fluid level is low, add 

sufficient fluid to bring level to the 

FULL mark. If level is too high, 

drain excess fluid to proper level. 


n 


CA 


MAINTENANCE 


TRANSMISSION SHIFT LEVER 
OPERATION 


Check and adjust automatic 
transmission, if necessary, to match 
transmission range and lever position. 


CHECK TRANSMISSION 
MOUNTINGS 


Check the transmission attaching 
bolts to be sure they are tightened to 
specifications. Tighten the attaching 
bolts to specifications, if necessary. 


NEUTRAL START SWITCH 
ADJUSTMENT 


F-100-250-350 AND P-350-400-500 


1. Loosen the two neutral start switch 
attaching screws (Fig. 2). 

2. Hold the selector lever against the 
neutral stop. 

3. Move the sliding block on the 
neutral switch to the neutral 
position. Working from the rear side 
of the switch, insert an 0.091 inch 
diameter gauge pin (No. 43 drill) in 
the gauge pin hole (Fig. 2). 


BOTTOM VIEW OF SWITCH 


Gauge Pin HOLE 


01941-А 


FIG. 2 Typical Neutral Start 
Switch—F-100-250-350 


4. Slide the switch as required to 
permit the switch actuating lever to 
contact the switch sliding block. 

5. Tighten the two switch attaching 
screws and remove the auge pin. 

6. Check the operation of the switch. 
The engine should start only with 


NEUTRAL START 


Gauge Pin 
(No. 43 Drill) 


FIG. З Neutral Start 
Switch—Econoline and 
Bronco 


transmission selector lever in neutral 
and park. 


ECONOLINE AND BRONCO 


l. With the manual linkage properly 
adjusted, loosen the two switch 
attaching bolts (Fig. 3). 
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Z NEUTRAL START 
SWITCH ASSEMBLY 


D2556-A 


FIG. 4 Neutral Start Switch—P- 
350-400-500 


2. Place the transmission manual lever 
in neutral. Rotate the switch and 
insert the gauge pin (No. 43 drill 
shank end) into the gauge pin holes 
of the switch. The gauge pin has to 
be inserted a full 31/64 inch into the 
three holes of the switch (Fig. 3). 

3. Torque the two neutral start switch 
attaching bolts to specification. 
Remove the gauge pin from the 
switch. 

4. Check the operation of the switch. 
The engine should start only with 
the transmission selector lever in 
neutral or park. 


P-350-400-500 


1. Place the selector lever in neutral. 

2. Loosen the two neutral start switch 
attaching screws. 

3. Move the neutral start switch until 
the switch lever is in the neutral 
detent position (Fig. 4). Tighten the 
attaching screws. 

4. Check the operation of the switch in 
each selector lever position. The 
engine should start only with the 
transmission selector level in neutral 
or park. 


CHECK AND ADJUST C-4 
AUTOMATIC TRANSMISSION 
BANDS 


INTERMEDIATE BAND 


l. Clean all dirt from the band 
adjusting screw and apply 
penetrating oil to the adjusting 
screw threads. Remove and discard 
the lock nut. 

2. Install a new lock nut on the 
adjusting screw. With the tool 
shown in Fig. 5, tighten the 
adjusting screw until the tool handle 
clicks. The tool is a pre-set torque 
wrench which clicks and breaks 
when the torque on the adjusting 
screw reaches 10 ft-Ibs. 


AUTOMATIC TRANSMISSIONS 


Tool- T7 IP-77370-D ы 
` Tool-7 1P-77370-H 


M ): 


* = D 1854-B 


FIG. 5 Intermediate Band 
Adjustment—C4 


Transmission 


3. Back off the adjusting screw exactly 
1 3/4 turns. 

4. Hold the adjusting screw from 
turning and torque the lock nut to 
specification. 


LOW-REVERSE BAND 


1. Clean all the dirt from the band 
adjusting screw area and apply 
penetrating oil to the adjusting 
screw threads. Remove and discard 
the lock nut. 

2. Install a new lock nut on the 
adjusting screw. With the tools 
shown in Fig. 6, tighten the 
adjusting screw until the tool handle 
clicks. The tool is a pre-set torque 
wrench which clicks and breaks 
when the torque on the adjusting 
screw reaches 10 ft-lbs. 

3. Back off the adjusting screw exactly 
3 full turns. 

4. Hold the adjusting screw from 
turning and torque the lock nut to 
specification. 


C6 TRANSMISSION 
INTERMEDIATE BAND 
ADJUSTMENT 


1. Clean all the dirt from the band 
adjusting screw area. Remove and 
discard the lock nut. 

2. Install a new lock nut and tighten 
the adjusting screw to 10 ft-lbs 
torque (Fig. 7). 

3. Back off the adjusting screw exactly 
1 1/2 turns. 

4. Hold the adjusting screw from 
turning and tighten the lock nut to 
specification. 


CHECK AND ADJUST FMX 
TRANSMISSION BANDS 


FRONT BAND ADJUSTMENT 


l. Drain the fluid from the 
transmission by loosening the pan 
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Tool- T 71 P-77370-H 


Tool-T 71P-7737 | 
L| D2357-A 


FIG. 6 Low-Reverse Band 
Adjustment—C4 
Transmission 


attaching bolts starting at the rear of 
the pan and working toward the 
front. When most of the fluid has 
drained from the pan, remove the 
remainder of the attaching bolts. 
Use a clean drain can equipped with 
a 100-mesh screen if the fluid is to be 
reused. 

2. Remove the pan, then remove the 
fluid filter and clip from the 
transmission. Clean the inside of the 
pan. Remove all gasket material 
from the pan mounting face of the 
case. 

3. Loosen the front servo adjusting 
screw lock nut. 

4. Pull back on the actuating rod, and 
insert the 1/4 inch spacer between 
the adjusting screw and servo piston 
stem (Fig. 8). Tighten the adjusting 
screw to 10 in-lbs torque. Remove 
the spacer and tighten the adjusting 
screw an additional 3/4 turn. Hold 
the adjusting screw stationary and 
tighten the lock nut securely. 

5. Install the transmission fluid screen 
and clip. Install the pan using a new 
gasket. 

6. Refill the transmission to the proper 
level with the specified fluid. 


REAR BAND ADJUSTMENT 


1. Remove all dirt from the adjusting 
screw threads, then oil the threads. 

2. Loosen the rear band adjusting 
screw lock nut. Using the torque 
wrench shown in Fig. 9, tighten the 
adjusting screw until the tool handle 
clicks. The tool is a pre-set torque 
wrench which clicks and breaks 
when the torque on the adjusting 
screw reaches 10 ft-lbs. 

3. If the screw is found to be tighter 
than wrench capacity (10 ft-lbs 
torque), loosen the screw and 
tighten until the wrench clicks and 
breaks. 

4. Back off the adjusting screw 1 1/2 
turns. Hold the adjusting screw 
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Tool-T71 P-77370-D Ñ 


Tool-T71 P-77370-H 


D1597.B 


FIG. 7 Intermediate Band 
Adjustment—C6 
Transmission 


stationary and torque the adjusting 
screw lock nut to specifications. 
Severe damage may result if the 
adjusting screw is not backed off 
exactly 1 1/2 turns. 


SPECIFICATIONS 


Refer to the 1973 Truck 
Specifications Book or Truck Shop 
Manual for any specifications or Special 
Tools not contained in this Section. 


Tool T65P—77370-A 
3/ inch Drive 1/5 inch Drive 5 


Detail Ие 
Detail #3 
Т-Нап е Extension —ə- 


Car 758 |-7195-А ------>- 


mo #1 
LE ете Holder > 
ЕЗ b 9e. 
| ij 
5-241 
5- 181— ЖС. 

ТІ FIG. 9 Adjusting Rear Band—FMX 
[j 79-410 TM-82 —> T] Transmission 

D1950-A 


FIG.8 Front and Rear Bond 
Adjusting Tool—FMX 
Transmission 
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TORQUE LIMITS (ІМ-1 85) 
FMX TRANSMISSION 


AUTOMATIC TRANSMISSIONS 
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Deu coss "CEREREM In-Lbs. 
Rear Pump Cover Screws (10-24) 


ШЕШІ) 
2030 


TORQUE LIMITS (FT-LBS) FWX TRANSMISSION 


Бектас RIS meme асын Шееле 
Regulator to Case 
Planetary Support Locating Screw 
Control Valve Body to Trans. Case 


TORQUE LIMITS C4 TRANSMISSION 


Item 


2 
Front Ѕегуо Release Piston 20-30 
о те =s, 
Stator Support 6 
PTV. войу to Vane Body [2 | 


вв — 
J 


Extension Assy. to Trans. Case 


30-40 
ДЕ 


Rear Band Adjusting Screw Locknut 35-40 
Front Band Adjusting Screw Locknut 
Manual Valve Inner Lever to Shaft 
Downshift Lever to Shaft 
Filler Tube to Engine 20-25 
Filler Tube to Pan 45-55 
Transmission to Engine 
Diaphragm Assy. to Case 
Oil Cooler Mounting Bracket 


Item 


2 


Filler Tube to Engine 


Converter Cover to Converter Hsg 12-16 


TORQUE LIMITS C6 TRANSMISSION 


DIST, wA Ne НАРБ РЕНИН 
— cu UNE EE Y ИЕ 7 =s 
50-60 


Front Pump to Trans. Case 28-40 Yoke to Output Shaft Screen and Lower to Upper Valve Body 
Oil Pan to Case 12-16 Converter Drain Plug 


Converter Hsg. to Trans. Case 28-40 Band Adj. Screw Locknut to Case 
Stator Support to Pump 12-20 Downshift Lever to Shaft 12-16 Control Assy. to Case 


z 0 0- 
Overrunning Clutch Васе to Case 13-20 Reverse Servo Piston to Rod 
Rear Servo Cover to Case 12-20 Manual Valve Inner Lever to Shaft 30-40 Separator Plate to Lower Valve Body 
4- 


[Intermediate Servo Cover to Case — — [ — 1822 | FilerTubetoPan — — — — | — 3242 —] 


Converter to Flywheel Pressure Gauge Tap 


Ft-Lbs 
9-15 


(вй о атыс 
Lower to Upper Valve Body 
Reinforcement Plate to Body 40-55 


35-45 


Neutral Switch to Case 


40-55 


20-30 


боу. Body to Collector Body 


32-42 


Cooler Line Fittings 80-120 
80-120 


Detent Spring to Lower Valve Body 


21-30 20-35 


End Plates to Body 


Cooler Tube Connector Lock 
Converter to Drain Plug 


Manual Valve Inner Lever to Shaft 
Downshift Lever to Shaft 

Filler Tube to Engine 
Transmission to Engine 

T.R.S. Switch to Case 


Control Assy to Case 


Gov. Body to Collector Body 
Oil Tube Connector 
Detent Spring to Case 


20-25 
40-50 
4-8 


60-1 
80-120 
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TORQUE LIMITS 
AT-540 TRANSMISSION 


Oil Pump Body-to-Support Bolts Trimmer Cover-to-Control Valve Body Bolts 8-12 
Output Flange Bolt Detent Spring-to-Valve Body Bolt 
Fran Supporto Cas Bal 
Power Take OW Cover Bols 
Governor Cover Bol 


Modulator Valve Body-to-Control Valve Body Bolts Converter-to-Flywheel Bolts 34-40 


TORQUE LIMITS MT-SERIES 
AUTOMATIC TRANSMISSION 


Deen Сын ІІ ГС 
Aen Hoad Sr Sm 
Fir Can Cove Sp Boh олз Тот Уне Вову аа во 
Вгаке Adjusting Nut (7/16-14) Converter Pump Hub Bolt [EET 
TV Shaft Nut Rear Pitot Bolt HE 
Oil Sump Pan Bolt 15-18 Anchor - High Clutch Diaphragm Bolt 
Front Oil Pump Bolt 15-18 Anchor - Intermediate Piston Housing Bolt 


Brake Control Valve Body Bolt 5/16-18 x 1-1/4 15-18 Anchor - Low and Reverse Piston Housing Bolt 20-23 @ 
5/16-18 x 2-1/4 Anchor - Intermediate Reaction Plate-Nut 65-75 


PTO Cover Bal 
Rear Bearing Retainer Bolt Anchor - Low Reaction Plate-Nut 
Converter Housing Bolt -Bolt 
Rear Pitot Adapter (or Pump) Bolt Anchor - Reverse Reaction Plate-Nut 
Brake Assembly Bolt (1/2-13) -Bolt 

ШШ лант э at Be ал 


(2) These bolts are to be torqued to approximately 10 Ib ft when assembled with mating parts into housing. After 


(D Inch-Pounds 


final torquing of rear bearing retainer bolts and converter housing bolts, loosen bolts and retighten to the 
SPECIFIED torque. CAUTION: The bolt on top of transmission is to be tightened after the two bolts are 
tightened in bottom of high clutch diaphragm 
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PART 50-21 Gasoline Engines 


PRE-DELIVERY 
Engine Oil — Check 
Belts — Drive 
Intake Manifold Bolts — 
Torque — 8 Cylinder Only 
Engine Governor Speed — 


Check and Adjust 
Engine Performance 
LUBRICATION 
Engine Oil and Filter 
MAINTENANCE 
Crankcase Fill Cap Breather 
Replacement 


PRE-DELIVERY 


CHECK ENGINE OIL LEVEL 


Check the dipstick for the correct 
quantity of oil. Use only the specified 
oil. See Part 50-03. 

The engine oil level should be above 
the ADD oil mark and not above the 
FULL mark. 


A1658-F 


FIG. 1 Intake Manifold Torque 


Sequence—302 Engine 


Engine Oil Cooler Cleaning 
Crankcase Emission System Cleaning 
and Valve Replacement 


Belt Tension Adjustment — Drive 
Valve Lash — Check and Adjust 
Engine Mountings — Check 
Intake Manifold Bolts — Torque 
Governor Adjustment 


Vacuum 
Velocity 
Mechanical 


DRIVE BELTS 


Check noise level and belt tension 
and correct as necessary. Refer to 
Specifications Section for gasoline 
engine belt tension specifications. Refer 
to the applicable manufacturer's service 
manual for diesel engine belt tension 
specifications. 


TORQUE INTAKE MANIFOLD 
BOLTS—8-CYLINDER ONLY 


Refer to the appropriate illustration 
for the correct tightening sequence 
(Figs. 1, 2 and 3). Using a torque 
wrench, and following the sequence 
given, tighten the manifold to 
specifications (Specifications Section). 


 A2063-A 


FIG. 2 Intake Manifold Torque 
Sequence—330, 360, 361, 
390 and 391 Engines 


Torque bolts evenly, criss-crossing the 
manifold at the fuel and coolant passage 
connections. 


CHECK AND ADJUST ENGINE 
GOVERNOR SPEED 


Refer to the Maintenance Section of 
this Part for the governor speed 
adjustment procedures. 


ENGINE PERFORMANCE 


Check for smoothness of operation 
and performance consistent with 
weight, engine size, and transmission- 
axle ratio combination. 


A3519-A 


FIG. 3 Intake Manifold Torque 
Sequence—401, 477 and 
534 Super Duty Engines 
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LUBRICATION 


ENGINE OIL AND 
FILTER—GASOLINE ENGINES 


By law, all 1973 U.S. vehicles are 
equipped with air pollution control 
systems. To maintain effective operation 
of these systems to properly protect the 
engine, use of a high grade motor oil 
with some new characteristics is 
essential. Ford 6000 Mile Motor Oil is 
formulated to meet these requirements. 
If another brand of oil is used, it must 
meet Ford Motor Company 
performance specification, 101-C. 

These required oils contain a special 
additive which neutralizes the corrosive 
acids (generated in all engines by 
burning gasoline) which are not 
completely removed by the required 
anti-smog emission system controls. In 
addition, the specified oils have been 
formulated to keep the crankcase 
ventilation valve clean and fully 
operative, so that the emission control 
(anti-smog) system will operate as 
designed. 


OIL VISCOSITY 


From the tables in the Specifications 
Section, select the viscosity that most 
nearly matches the expected 
temperature range of vehicle operation. 


USE THE RIGHT OIL FILTER 


Proper oil filtration is just as 
essential as use of good motor oil. The 
two-stage filtering action of a 
Motorcraft oil filter has been shown by 
tests to be more effective than ordinary 
filters. Use only Motorcraft Long Life 


Y й 
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FIG. 4 Oil Filter Installed—Typical 


oil filter or one of equal quality which 
meets the Ford Motor Company 
specifications (Part 50-03). 


CHANGE ENGINE OIL 


1. Remove the oil pan drain plug, drain 
oil into a container, then replace the 
plug. 

2. Install a new filter or element each 
time the oil is changed. 

3. Fill the crankcase with the specified 
engine oil. Run the engine at fast idle 
and check for leaks. 


ENGINE OIL FILTER REPLACEMENT 


Disposable- Type Oil Filter 

Assembly—All Except Econoline 

1. Place a drip pan under the oil filter. 
Unscrew the filter from the cylinder 
block with a filter wrench. 

2. Coat the gasket on the new filter 
with oil. Place the filter in position 
on the cylinder block (Fig. 4). Hand 
tighten the filter until the gasket 
contacts the adapter face; then 
advance it 1/2 turn. 

3. Operate the engine at fast idle, and 
check for oil leaks. If oil leaks are 
evident, perform the necessary 
repairs to correct the leakage. Check 
the oil level and fill the crankcase if 
necessary. 


Disposable-Type Oil Filter 

Assembly—Econoline 
To remove the oil filter on Econoline 

models with V-8 engines and power 

steering, the following instructions are 
recommended: 

1. With the wheels to the full right turn 
(against stops) position, loosen the 
oil filter with a strap wrench. 

2. Unscrew the oil filter from the 
engine, turn it to a horizontal 
position, and let the excess oil drain 
off. 

3. Slide the filter rearward and remove 
(Fig. 5). 

Note: Some effort may be required 
to slide the oil filter between the engine 
crossmember and the power steering 
hoses. This is considered normal. 
Replaceable Element Type Oil Filter 

The oil filter assembly is shown in 
Figs. 6 and 7. 

1. Place a drip pan under the filter. 
Remove the filter center bolt, then 
remove the filter assembly and 
gasket. Discard the gasket. 

2. Remove the filter element, neoprene 
gasket, spring and seat; then remove 
the center bolt from the container 
and the fiber gasket from the bolt. 
Discard the element and gaskets. 

3. Wash all parts in solvent. Make sure 
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FIG. 5 Econoline Oil Filter Removal—V-8 Engine and Power Steering 
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HOUSING 
GASKET 


6831 S$ GASKET 


FILTER 


ELEMENT— 
6731 


GASKET : — SS 


6A636 


OIL FILTER = Y 


ADAPTERC-6881 
SCREW 


the openings in the bolt are clean. 

4. Install the new filter element in the 
housing, following the instructions 
furnished with the new element. 

5. Clean the cylinder block filter 
recess. Install a new gasket. 

6. Place the filter assembly in position 
and thread the center bolt into the 


GASKET à 
6838 HE. adapter finger tight. 
SS nora берет E 7. Rotate the filter assembly slightly, in 
SPRING LE RET 6746 2 REQD. SENDING UNIT each direction, to make sure the 
RETAINER p 9278 gasket is seated evenly. 
$518 B T LOCK WASHER 8. Torque the bolt to specifications 
SPRING-6889 Л] 34806-5 4 REQD (Specifications Section). Do not 
overtorque the bolt. 
FILTER CASE 9. Add oil to the crankcase, if 
Aces 6737 necessary. Operate the engine at fast 
HOUSING idle and check for oil leaks. 
6737 А2234-А 
SPRING 
RETAINER FIG. 7 Cartidge-Type Oil Filter and 
FIBER GASKET-—B- Adapter Mounting—Heavy 
š ` Duty 
' 3Y -PASS 
i VALVE 
CENTER BOLT I SPRING 
6741 i 
' ЗҮ-РА55 
i Quac VALVE 
28 A3114-A 
FIG. 6 Typical Replaceable 
Element—Type Oil Filter 
Assembly 
REPLACE CRANKCASE FILL CAP INSTALLATION until ready to clean. This will prevent 


BREATHER—SUPER DUTY 
ENGINES 


Replace the filler cap and breather 
assembly at specified maintenance 
intervals (Part 50-02). With a closed 
type crankcase ventilation system, the 
air hoses will have to be disconnected 
before removing the filler cap 
assemblies. 


CRANKCASE VENTILATION 
FILTER 


Refer to the Maintenance Schedule 
for recommended frequency of 
replacement. 


REMOVAL 


1. Remove the clip from the crankcase 
ventilation filter retainer and hose 
elbow (Fig. 8). Remove the hose 
elbow. 

2. Remove the top of the air cleaner. 

3. Remove the filter pack from the air 
cleaner trav. Remove the filter. 


1. Replace the filter in the filter 
retainer. Index the filter pack to the 
locating slot in the air cleaner. 

2. Replace the clip on the filter 
retainer. Snap the hose elbow into 
place. 

3. Install the air cleaner top. 


CLEAN ENGINE OIL 
COOLER—SUPER DUTY ENGINES 


REMOVAL 


1. Drain the cooling system. 

2. Remove the oil cooler cover and 
gasket and the oil cooler and gasket. 

3. Remove the relief valve plug and 
gasket; then remove the spring and 
plunger. The oil cooler assembly is 
shown in Fig. 9. 


CLEANING 


Clean the oil cooler as soon as 
possible after removing it from the 
engine, or soak it in cleaning solvent 


hardening and drying of accumulated 
foreign material. 

Immerse the oil cooler in a 
commercial cleaning solvent and clean 
the outside of the plates with a stiff 
bristle brush. 

Pressure circulate a standard 
commercial solvent (at a pressure of 
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CLIP 
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FIG. 8 Crancase Ventilation Filter 
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approximately 20 рві) through the oil 
passages of the cooler in the reverse 
direction of normal flow. Normal flow is 
from the bottom hole (inlet) to the top 
hole (outlet). If a circulating pump is not 
available, soak the cooler in solvent for 
a few minutes and force the solvent 
through the oil passages with a plunger 
or piston-type hand pump. If the oil 
passages are severely clogged, use an 
alkaline solution. After cleaning, 
pressure flush the cooler with clean hot 
water. 

Thoroughly clean the passages in the 
cover and clean the relief valve 
assembly. Remove gasket sealer from 
the cover, oil cooler, and block. 


INSTALLATION 


1. Install the relief valve plunger (with 
the open chamber up), spring, gasket 
and plug in the cover. 

2. Place a new cooler gasket, with 
sealer on both sides, on the block. 
Position the oil cooler in the block. 

3. Place a new cover gasket on the 
cover with sealer on both sides and 
install the cover, then tighten the 
cover bolts to specifications. 

4. Open the air bleed valve at the front 
of the intake manifold and fill and 
bleed the cooling system. 


CLEAN CRANKCASE EMISSION 
SYSTEM AND REPLACE VALVE 


Do not attempt to clean the 
crankcase ventilation system valve. It 
must be replaced at the scheduled 
maintenance interval. The crankcase 
ventilation system valve is located inside 
the oil fill cap on vehicles equipped with 
a closed crankcase system. 

The oil filler tube breather cap, 
located on the valve rocker arm cover 
should be cleaned at the proper mileage 
interval. On a closed crankcase 
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FIG. 9 Oil Cooler Assembly 
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ventilation system, the oil filler tube cap 
does not filter air; therefore, it does not 
require cleaning. Remove the cap and 
wash it in a low volatility, pretroleum- 
base solvent. Probe the breather hole(s) 
to assure removal of any accumulated 
deposits. Shake the cap dry and install 
it. Do not dry with compressed air as air 
pressure may damage the filter element. 

Clean the crankcase ventilation 
system connection on the carburetor 
spacer or intake manifold by probing the 
inlet nipple with a flexible wire or bottle 
brush. 

Clean the rubber hoses with a low- 
volatility, pretroleum-base solvent and 
dry with compressed air. 


DRIVE BELT TENSION 
ADJUSTMENT—GASOLINE 
ENGINES 


Recommended belt tensions are 
included in the Specifications Section. 
Check the tension and adjust as 
necessary. To insure proper tension use 
Burroughs Belt Tension Checking Tool 
T63L-8620-A (Fig. 10). 


100-350 SERIES TRUCKS 


l. Install the belt tension tool on the 
drive belt(s) (Fig. 10) and check the 
tension following the instructions of 
the tool manufacturer. 

2. If adjustment is necessary, loosen 
the alternator mounting bolts and 
move the alternator adjusting arm 
bolt. Move the alternator toward or 
away from the engine until the 
correct tension is obtained. Remove 
the gauge. Tighten the alternator 
adjusting arm bolt and the mounting 
bolts. Install the tension gauge and 
check the belt tension. 


Тоо!--Т631-8620-А 


Q1002-A 


FIG. 10 Checking Drive Belt 
Tension 
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Step Type 
Feeler Gauge 
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FIG. 11 


Typical Valve Lash 
Adjustment—401, 477, 
534 Engines 


500-900 SERIES TRUCKS 


1. Install the belt tension tool on the 
drive belt(s) (Fig. 10) and check the 
tension following the instructions of 
the tool manufacturer. 

The tension is checked between the 
water pump pulley and the alternator 
pulley on single or double fan drive belts 
and all alternator and water pump fan 
drive belts. The tension on spearate fan 
drive belts is checked between the fan 
pulley and the crankshaft pulley. The 
tension of the air compressor drive belt 
is checked between the compressor 
pulley and the fan pulley or the 
crankshaft (C-Series). 

2. If adjustment is necessary, follow 
the applicable procedure. 


SINGLE OR DOUBLE FAN BELTS 


Loosen the alternator mounting 
bolts and the alternator adjusting 
bracket bolt. Move the alternator 
generator toward or away from the 
engine until the correct belt tension is 
obtained. Tighten the alternator 
mounting bolts and the adjusting 
bracket bolt before checking the tension. 


SEPARATE FAN BELT 


Loosen the fan bracket mounting 
bolts. Slide the bracket up or down until 
the correct belt tension is obtained. 
Tighten the bracket bolts before 
checking the tension. 

On a truck equipped with an air 
compressor, it may be necessary to 
loosen the compressor drive belt in 
order to obtain proper fan drive belt 
adjustment. Adjust the compressor 
drive belt after the fan drive belt 
adjustment is complete. 


AIR COMPRESSOR BELT 


Loosen the air compressor mounting 
bolts and slide the compressor in its 
bracket until the correct tension is 


obtained. Tighten the compressor 
mountir? Кейс. Аалиев 12:13:52 2 а 
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deflection. Adjust the air compressor 
drive belt whenever the fan drive belt is 
adjusted or replaced. Adjust the air 
compressor drive belt last. 


CHECK AND ADJUST VALVE 
LASH (401, 477 AND 534 C.I.D.) 


It is very important that the valve 
lash be held to the correct specifications 
because: 

If the lash is set too close, the valve 
will open too early and close too late, 
resulting in rough engine idle. Burning 
and warping of the valves will occur also 
because the valves cannot make firm 
contact with the seats long enough to 
cool properly. If the lash is excessive, it 
will cause the valve to open too late and 
close too early causing valve bounce. In 
addition, damage to the camshaft lobe is 
likely because the tappet foot will not 
follow the pattern of the camshaft lobe 
causing a shock contact between these 
two parts. 

l. Be sure the engine is at normal 
operating temperature before 
attempting to set the valve lash. 

2. With the engine idling, set the valve 
lash (Fig. 11) using a step-type feeler 
gauge only (go and no go). The final 
(hot) intake and exhaust valve lash 
settings are listed in the 
Specifications Section. 


CHECK ENGINE MOUNTINGS 


Occasionally, the engine mountings 
should be visually checked. If the 
vehicle is operated on rough terrain, this 
check should be made frequently. If the 
mounting bolts are loose, torque them to 
specifications (Specifications Section). If 
the insulators are worn or frayed, 
replace them. 


VACUUM GOVERNOR 
ADJUSTMENT 


1. Connect a tachometer to the engine. 

2. Operate the engine until normal 
operating temperature has been 
reached. 


MANIFOLD VACUUM Ё 
PASSAGE TO a 
CARBURETOR 
POWER VALVE 
ADJUSTING CAP B3296-A 


FIG. 12 Typical Velocity Governor 


3. Operate the engine at wide open 
throttle and note the engine speed 
registered. 

4. Stop the engine and remove the 
adjusting hole plug from the 
controlling unit housing. 

5. With the ignition switch off, crank 
the engine until the governor 
adjusting nut is aligned with the 
adjustment hole. 

6. Turn the adjusting nut clockwise to 
increase speed and counterclockwise 
to decrease speed. One full turn of 
the adjusting nut will change top 
speed about 150 rpm. 

7. Repeat the above procedure until 
the proper top speed is reached. 

8. Install the adjusting hole plug and 
tighten it securely. 

9. Attach a new locking wire and lead 
seal to the adjusting hole plug and 
the adjacent fin. 


VELOCITY GOVERNOR 
ADJUSTMENT 


CONVENTIONAL AND COOLANT 
HEATED VELOCITY GOVERNORS 


Connect a tachometer to the engine. 
With the engine at normal operating 
temperature, operate the engine at wide 
open throttle and compare the rpm with 
the operating range of the governor. The 
Operating range is stamped on the 
governor plate. 

If governed speed is within range, 
stop the engine and remove the 
tachometer. 

If adjustment is required or desired, 
remove the governor seal (Fig. 12). To 
increase rpm, turn the cap 
counterclockwise. To decrease rpm, 
turn the cap clockwise. When 
adjustment is complete, stop the engine, 
seal the cap, and remove the 
tachometer. 


COMPENSATING GOVERNOR 


If the truck is going to be operated 
at a consistent altitude, adjust the 
governor by following the Constant 
Altitude Adjustment Procedure. 

If the truck is going to be operated 
at varying altitudes above 2000 feet, 
adjust the governor by following the 
Constant Altitude Adjustment 
Procedure. 

If the truck is going to be operated 
at varying altitudes adjust the governor 
by following the Varying Altitude 
Adjustment Procedure. 


CONSTANT ALTITUDE ADJUSTMENT 


1. Cut the governor seal wire and 
remove the adjusting cap (Fig. 12). 
Do not rotate the adjusting cap 
during removal. 


2. Use a mirror and a light to observe 
the position of the slots in the 
adjusting bushing (Fig. 13). 

3. Hold tool T64T-12450-A in the 
proper position to engage the 
adjusting bushing slots (Fig. 13), 
and carefully insert the hex-shaped 
center post of the tool in the hex- 
head of the adjusting screw. Push 
the tool inward until the tangs on the 
tool engage the slots in the adjusting 
bushing. If the tool will not engage 
in the adjusting bushing slots, note 
the position of the tool and rotate 
the tool slightly in either direction 
until engagement is achieved. If it is 
necessary to rotate the tool more 
than 1/6 turn (1 flat of the hex head) 
to accomplish engagement, rotate 
the tool back to its insertion position 
and pull the tool out. Rotate the tool 
1/6 turn in the direction required to 
achieve engagement and re-insert it. 

4. The altitude adjustment table 
specified the amount from the 
factory setting that Tool T64T- 
12450-A should be rotated to adjust 
the velocity governor for altitude 
operation. For an increase in the 
average altitude of operation, rotate 
the tool the specified amount in the 
counterclockwise direction. 

5. Remove the tool and install the 
adjusting cap. Do not turn the 
adjusting cap. 

6. Install a tachometer and check and 
adjust the no-load setting of the 
governor. The no-load setting 
should be 3900 rpm at the trucks 
operating altitude. If the altitude 
adjustment was done properly, the 
load setting at the trucks operating 
altitude should be 3600 rpm. 

If the governor is being adjusted at 
an altitude above the truck anticipated 
operating altitude, the load and no-load 
speeds should be slightly above 3600 and 
3900 rpm respectively. If the governor is 
being adjusted at an altitude below the 
truck anticipated operating altitude, the 
load and no-load should be slightly 
below 3600 and 3900 rpm respectively. 

If the load rpm is below the 
specified rpm (3500 at sea level and 
3600 at operating altitudes above 2000 
feet), insert the tool by following step 3 
and turn it counterclockwise. Remove 
the tool, insert the adjusting cap and 
adjust the no-load setting. Check the 
load setting and adjust again if 
necessary. 

If the load rpm is above the 
specified rpm (3500 at sea level and 
3600 at operating altitudes above 2000 
feet), insert the tool by following step 3 
and turn it clockwise. Remove the tool, 
insert the adjusting cap and adjust the 
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FIG. 13 Altitude Compensation Adjustment 


no-load setting. Check the load setting 

and adjust again if necessary. 

7. Remove the tool and install the 
adjusting cap. 

8. Seal the adjusting cap to the 
governor body (Fig. 12) using the 
service governor seal wire and lead 
seal. 


VARYING ALTITUDE ADJUSTMENT 


This adjustment is made on trucks 
that are operating between altitudes at 
or near sea level and altitudes above 
2000 feet. 

l. Adjust the governor to 3800 rpm 
(no-load) for sea level operation (this 
is only necessary if the governor has 
been adjusted after the truck has left 
the factory). 

Using the adjusting cap only, adjust 
the no-load speed for 4100 rpm at 
the anticipated altitude (Fig. 14) by 
turning the adjustment cap 1/4 turn 
in the clockwise direction for each 
1000 foot difference between the 
adjusting and maximum anticipated 
operating altitudes. 

If the maximum operating altitude 
of the truck is lower than the altitude at 
which the adjustment is being made, 
adjust the no-load speed to 4100 rpm 
with the adjustment cap. 


N 


Amount of 
Tool Rotation 


Average Operating 
Altitude—Feet 


2000 1/3 turn (120°) 
3000 1/2 turn (1809) 
4000 2/3 turn (2409) 
5000 21/6 turn (300°) 
§000 turn (3609) 


+60 or 1/6 turn rotatio 


of the tool hex head 
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FIG. 14 Altitude Adjustment Table 


MECHANICAL GOVERNOR 
ADJUSTMENT 


Refer to Fig. 15 for governor speeds 
(no-load rpm) for gasoline engines. 


1. Disconnect the throttle control rod 
at the carburetor. 

2. Loosen the top nut on the primary 
spring adjusting eye bolt. 

3. Tighten the bottom nut finger tight, 
then turn it in two additional turns 
to pre-load the spring. Tighten the 
top nut. 

4. Move the throttle to the wide open 
position and connect the governor 
throttle control rod to the 
carburetor control arm. 

5. Adjust the governor throttle control 
rod so that the governor throttle 
control auxiliary lever is full 
forward. This is the wide open 
throttle position. Next, shorten the 
rod one full turn. This will position 
the throttle plates slightly off wide 
open position and will avoid 
compression of the control rod 
linkage. 

6. Check the accelerator linkage to be 
sure that wide open throttle position 


NO LOAD RPM 


Gasoline Engines 


TRANSMISSION 
MANUAL AUTOMATIC 
240 1000 4000 
200 1000 4000 
330 М0 3900 3400 
330 HD 3800 3900 
361 3800 3800 
391 3800 3800 
401 2500-3600 3600-3800 
477 2500-3400 3400-3600 
534 2500-3200 3200-3400 
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FIG. 15 Governed Engine Speeds 


is achieved when the accelerator 

pedal is depressed to the floor. Be 

sure that the accelerator rod or cable 

Is attached to the proper hole in the 

throttle lever. 

7. Check the operation of the choke 
plate from the full open to the full 
closed position for proper 
adjustment and freedom of 
operation. On a C-Series truck, the 
choke plate will not close completely 
when the choke knob is pulled all the 
way out. 

If there is any bind in the choke 
cable on a C-Series truck, examine the 
cable for sharp or reverse bends. Be sure 
the end of the cable is bent downward to 
prevent interference with the bottom of 
the air cleaner, as interference will 
restrict the opening of the choke plate. 
8. To adjust the speed, operate the 

engine (with the parking brake 
applied) until normal operating 
temperature has been reached. 
Depress the throttle to the full wide 
open position and adjust the speed 
by increasing the tension of the 
governor main spring to Increase the 
rpm, and by decreasing the tension 
to decrease the rpm. 

Sensitivity of the governor can be 
sharpened by installing the governor 
spring in the hole closest to the governor 
lever arm pivot. Adjust the governed 
speed after changing the spring position. 
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OIL VISCOSITY VS. TEMPERATURE RECOMMENDATIONS—GASOLINE ENGINES 


BRONCO, ECONOLINE, CLUB 
WAGONS, F-100 THRU -350 M- 
AND P-SERIES 


When you change or add oil, you 
should select oil with the proper 
specifications and with the viscosity, 
selected from the table shown in the 
Specifications Section which most 
closely matches the temperature range 
you expect to encounter for the next 6 
months or 6,000 miles. 


SPECIFICATIONS 


MULTI-VISCOSITY OILS 


SINGLE VISCOSITY OILS 


GASOLINE ENGINES 


F-500 THRU -750 AND B-, C-, L-, 
AND W-SERIES 


When you change or add oil, you 
should select oil with the proper 
specifications and with the viscosity, 
selected from the table shown in the 
Specifications Section, which most 
closely matches the temperature range 
you expect to encounter for the next 4 
months or 4,000 miles. 


When Outside Use SAE 
Temperature is Viscosity 
Consistently Number 
Below +320Е [t] 5W-30 
—109F to +900Е 10W-30 
—109F to +90°F (or above) 10W-40 
Above *100F 20W-40 


pun Outside Use SAE 
Temperature is Viscosity 
Consistently Number 
-109Ғ to *320F 10W 
*109F to +600Е 20W-20 
*230F to *900F 30 
Above 609Ғ 40 


[t] Where sustained driving and/or high speed 
operation above 60 MPH is anticipated, use the 
next heavier viscosity oil 


CY1465-A 


When Outside Use SAE 
Temperature is Viscosity 
Consistently Number 
Below —10°F [t] 10W 
—100F to +60°F 20W-20 
+329F to +909F 30 
Above +60°F 40 
[t] Where sustained driving and/or high speed 


operation above 50 MPH 15 anticipated, use 
20W-20 
For best performance, use Service Classification 


"SE" straight viscosity oils CY1466-A 
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GASOLINE ENGINES 


50-21-08 


ENGINE CRANKCASE REFILL CAPACITIES 


Bronco, Econoline, 100-350, and P-Series 800-900 Series 
Gasoline Engines 
Approx. Cap. (Qts.) [a] Crankcase 
Engine U.S. mperial Engine Truck Model Approx. Cap. (Qts.) [с] 
Measure Measure U.S. Imperial E 
330 HD V-8 
240 Six 4 3-1/2 361 V-8 L-800 Series 
240 Six (4 x 4, F-350 and P-Series) 5 4-1/4 391 V-8 10 [а] [с] | 8-1/4 [8) [c] 
361 V-8 
0, 302, 360 a 90 C. : C, CT-800 
300, 302, 360 and 390 С.1.П. Б 4-1/4 391 V-8 
477 V-8 L-900 Series 
534 V-8 
9 [b 7-1/2 [b 
401 V-8 ы (b) 
477 У-8 C, CT-900 
534 V-8 
500-750 Series 
Crankcase ІР Crankcase 
Engine Truck Model Approx. Cap. (Qts.) Engine Truck Model Approx. Cap. (Qts.) 
U.S. Imperial U.S. Imperial 
240 Six F-500, B-500, LN-500 5 [а] 4|а] Е-600, В-600, Ғ-700 
300Six | F-500,B-500, LN-500 514) "T xu 330HD V8 | 8-700, LN-600, LN-700 8 [a] 6-1/2 [a] 
Ек К C-600, С-700 
6 -600 -6 
s ш шш 6 la] 5 [a] F-600, 8-600, F-700, B-700 
жаны 361 V-8 F-750, B-750, LN-600, 700, 750 6-1/2 [a] 
F-500, 8-500, F-600 C-600, C-700, C-750 
330 V-8 B-600, B-700, LN-500, LN-600 8 [a 6-1/2 [a F-250, 8-750, LN-750 
2 2 391 V-8 6-1/2 [a] 
C-500, C-600 | C-750 
1 — 
[a] Add 1 quart extra when changing oil filter [b] Add 2 quarts extra when changing oil filter. 
[c] Add 12 U.S. quarts (10-1/4 Imperial qts.) when equipped with optional bypass filter 
СҮ1396-С 
INTAKE MANIFOLD BOLT TORQUE 
Engine (Ft-Lbs.) 
302 20-22 
330-360-361-390-391 32-35 
401-477-534 23-28 
Torque bolts evenly, criss-crossing the manifold 
at the fuel and coolant passage connections. 
CY 1212-A 
Gasoline Engine Drive Belt Tension — Using Belt Tension Gauge Tool T63L — 8620 — A Engine Valve Lash 
Initial Belt Reset (1) Tension Engine | Valve Lash 
Application 
Min. Max. Min. Max. 401, 477, 534 C.I.D 0.020 Inch 
Gasoline 140 110 
(1) Rese tensions ірріу ІП пу belt which requires retensioning because of repair or replacement of associated 
= Я n СҮ1467-В 
components and/or has been in operation for more than 10 minutes 
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FORD У-8 DIESEL ЕМСІМЕ5 


LUBRICATION 


LUBRICATE ACCELERATOR LINKAGE 


Lubricate the friction points of the 
accelerator linkage with the specified 
lubricant (Part 50-03) at the 
recommended mileage interval. 


LUBRICATE ELECTRIC STARTING 
MOTOR 


Add a few drops of clean SAE 30 
weight lubricating oil to cranking motor 
bearings. 


ENGINE OIL LEVEL 


FORD V-8 DIESEL 


Keep the oil level above the ADD 3 
qts. mark. 


DIESEL ENGINES 


FORD V-8 DIESEL ENGINES 


CHANGE ENGINE OIL AND FILTERS 


Normal crankcase oil change period 
is every 6,000 miles when fuel sulphur 
content is 0.4 or less. When sulphur 
content is 0.4 to 1.0, reduce interval one- 
half. If sulphur content is above 1.0, 
reduce interval to one-fourth of the 
normal interval. 

Make the initial oil and filter change 
after the first 500 miles of operation for 
a reconditioned engine. 

Filters are spin-on, throw-away 
units. They should be changed every 
6,000 miles, regardless of oil change. 

Drain the crankcase while the 
engine is warm. 

1. Position a drain pan under the 
engine drain and the oil filters. 


wn 
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Remove the engine crankcase drain 
plug. 

Unscrew and remove the two oil 
filters (Fig. 1). A filter wrench may 
be used to remove the filters but not 
to install them. 

Coat each filter gasket surface with 
a film of clean engine oil and install 
the filters. Tighten each filter by 
hand until the gasket contacts the 
base, and then tighten 1/2 turn 
further. 

Replace the crankcase drain plug. 
Fill the crankcase with oil shown in 
owner’s handbook. 

Operate the engine until the oil is 
warm and oil pressure normal; then 
check for leaks. 

Check the engine oil level on the 
dipstick and add oil if necessary to 
bring level up to the FULL mark. 
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FUEL FILTER F & B SERIES 


OIL COOLER 


COOLANT DRAIN PLUG 


OIL FILTERS 


FUEL FILTER LOCATION (C-SERIES) 


DIPSTICK F & B SERIES 


DIPSTICK C-SERIES 


OIL DRAIN F & B SERIES* 


COOLANT DRAIN PLUG 


*OIL PAN REVERSED ON C.SERIES 


Ç Y 1093-А 
FIG. 1 Ford V-8 Diesel Engine Service Points 
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FORD V-8 DIESEL ENGINES 


MAINTENANCE 


CHECK TORQUE OF ENGINE 
MOUNTING BOLTS 


Use a ft-Ib torque wrench and check 
the torque effort against the 
specifications for this engine. Refer to 
Part 22-05 of the 1973 Truck Shop 
Manual for procedures and 
specifications. 


CHECK AIR INLET PIPING 


Check air intake piping from air 
cleaner to intake manifold. Check for 
loose clamps or connections, cracks, 
punctures, or tears in hose or tubing, 
collapsing hose, or other damage. 

Tighten clamps or replace parts as 
necessary to insure an airtight air intake 
system. Make sure that all air goes 
through the air cleaner. 


CHECK ENGINE HIGH AND LOW 
IDLE SPEED 


Check the engine high (governed no- 
load) rpm and low idle rpm per Fig. 2. 
Use of a direct-reading tachometer is 
recommended. 

If the high idle or low idle rpm is not 
to specifications, free up or adjust the 
throttle linkage before making any 
adjustment of the governor settings. The 
idle settings, both high and low, are 
adjusted at the factory and any 
deviation from specifications should be 
due to the throttle linkage assembly or 
operation. 

If throttle linkage adjustment will 
not correct the idle speeds to 
specifications, follow the procedure 
given below to adjust both high and low 
idle. Only qualified personnel should 
perform this operation. 


HIGH AND LOW IDLE RPM 


Check the engine rpm with an 


TACHOMETER 


3 | \\ ADAPTER COVER} 
) À | | P = 
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FIG. 2 Tachometer Adapter 
Location 


DIESEL ENGINES 


HIGH IDLE ADJUSTMENT Ё 
SCREW COVER 


FIG. 4 Idle Adjustment Locations 


accurate tachometer. Install the 
tachometer on the adapter located on 
the front cover (Fig. 3). The reading 
taken at this point, with a 1:1 
tachometer, will be one-half engine rpm. 

Remove the high idle adjustment 
screw cover from the rear of the 
governor. Turn the high idle adjusting 
screw (Figs. 4 and 5) clockwise to 
increase or counterclockwise to decrease 
high idle speed. 

If the adjusting screw requires 
alignment to install the cover, turn the 
screw in a clockwise direction the 
minimum distance required for 
installation. 

Adjust low idle speed by loosening 
lock nut (Fig. 4) and turning the 
adjustable stop. Turning the stop IN 
decreases and OUT increases the low 
idle speed. Tighten the lock nut and 
recheck the adjustment. 


VALVE CLEARANCE ADJUSTMENT 


Valves on this engine are adjusted 
cold. Make sure that the engine has been 
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Engine Speed — RPM (Hydraulic Governor) 


Low Idle 


(+0, -10 RPM) 


СҮ1177-В 


stopped бог at least twenty minutes 

before checking or adjusting the valve 

clearance. 

1. Remove both valve covers. 

2. Referto Fig. 6 for cylinder and valve 
arrangement. Set No. 1 piston on top 
center of the compression stroke by 
rotating the crankshaft until the 
timing mark on the damper is 
aligned with the timing pointer and 
number 1 and number 2 exhaust and 
inlet valves are closed. The rocker 
arms should be free and each push 
rod at its lowest point. 

3. Loosen the valve adjusting screw 
lock nuts. Use a standard feeler 
gauge and adjust the valve rocker 
arm to valve stem clearance to 0.025 
inch for exhaust valves and 0.015 
inch for inlet valves (Fig. 7). Tighten 
the adjusting screw lock nuts. Check 
the adjustment clearance. 

4. Adjust the remaining valves using 
the procedure above. Use the 
following sequence: Rotate the 
crankshaft 180 degrees clockwise (as 
viewed from the front) and adjust 
No. 7 and No. 3 exhaust and inlet 
valves. Rotate the crankshaft 180 
degrees clockwise and adjust No. 4 
and No. 5 exhaust and inlet valves. 
Rotate the crankshaft another 180 
degrees and adjust No. 6 and No. 8 
exhaust and inlet valves. 

5. Install the valve covers using new 
gaskets. 


RECORD OIL PRESSURE 


Start the engine and operate at 800 
to 1000 rpm until the oil temperature 
gauge reads 140 degrees F. Reduce 
engine speed to idle and record the oil 
pressure. А comparison of pressure at 
idling speed with previous readings will 
give an indication of progressive wear of 
lubricating oil pump, bearings, shafts, 
etc. These readings are more accurate 
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апа reliable when taken immediately 
after an oil change. 


CHECK AND ADJUST DRIVE BELT 
TENSION 


DRIVE BELT TENSIONS 


Used belt tension applies to any belt 
In operation more than ten minutes. To 
Insure proper tension use Burroughs 
Belt Tension Checking Tool T63L- 
8620-A. Belts installed in pairs should 
be replaced in pairs. Belt tension 
specifications are given at the end of this 
Part. 


ALTERNATOR AND WATER PUMP 
BELTS 


Loosen the alternator mounting 
bolts and the adjusting bracket bolt. 
Move the alternator toward or away 
from the engine until the proper tension 
Is obtained between the water pump 
pulley and the alternator pulley. Tighten 
the alternator adjusting bracket bolt and 
the mounting bolts. 


AIR COMPRESSOR BELT 


Loosen the air compressor mounting 
bolts. Slide the compressor in its 
mounting bracket to obtain the 
recommended tension between the 
compressor pulley and the fan pulley 
(crankshaft damper on a C-Series 
truck). Tighten the compressor 
mounting bolts. The air compressor belt 
should be adjusted whenever the fan belt 
Is adjusted or replaced. Adjust the air 
compressor belt last. 


CHECK RADIATOR COOLANT LEVEL 


The coolant level should be 
maintained at approximately one inch 
below the filler neck of the radiator. 

On L-Series with crossflow 
radiators, fill until the coolant is 1 inch 
from the top of the tank-engine cold. 
(Caution—Do not operate engine if 
coolant level is below sight glass). 


CHECK CONDITION OF COOLANT 


Coolant water should be soft and 
free from scale-forming minerals. Add 
rust inhibitor if necessary. During 
freezing weather add sufficient ethylene 
glycol base anti-freeze to the coolant to 
prevent freeze-up. Do not add rust 
inhibitor to an anti-freeze solution 
containing its own rust inhibitor. 


CLEAN COOLING SYSTEM 


Before cleaning this cooling system, 
refer to the appropriate Caterpillar Shop 
Manual for instructions and 


precautions. | 
То drain the system: Open radiator 
3--1- ancb Remove plugs from the 
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FIG. 5 High Idle Adjustment Screw 
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FIG. 7 Adjusting Valve Lash 


engine block. Remove plug from the 
thermostat housing. Remove plug from 
the oil cooler. 


DRAINING AND FILLING THE 
COOLING SYSTEM 


To drain the radiator, open the drain 
petcock at the bottom of the radiator 


and drain the coolant into a container to 
prevent loss of anti-freeze. The radiator 
will drain faster if the filler cap is 
removed. 

To drain the cylinder block, open 
the drain cocks at the thermostat 
housing and oil cooler, and remove the 
drain plugs from the rear of the cylinder 
block (one on each side). 

To fill the cooling system, install the 
cylinder block plugs and close the drain 
cocks at the radiator, thermostat 
housing and oil cooler. Pour the coolant 
into the radiator. Operate the engine 
until operating temperature is reached 
and check the coolant level. 


CHANGE CRANKCASE BREATHER 


Dry-type crankcase breathers 
containing a chemically treated paper 
element are used on naturally-aspirated 
engines. Install new elememt— Do not 
attempt to clean. Do not use on engines 
with pressurized systems. 


CLEAN OR REPLACE AIR CLEANER 
ELEMENT 


Cleaning With Compressed Air 

1. Direct a jet of clean, dry air from the 
inside of the filter element 
perpendicular to the pleats. Pressure 
at air nozzle must not exceed 100 
psi. 

2. Move the air jet up and down along 
the pleats, slowly rotating the 
element until no more dust is being 
removed. Be certain that the 
element is not ruptured by the 
nozzle or the air jet. 

Cleaning With Water 
The elements can be cleaned by 

washing with water and a good non- 
sudsing detergent. Direct a jet of clean, 
dry air from the inside of the filter 
element. When the loose dust and soot 
have been removed, the element is ready 
to be washed. 

1. Dissolve the detergent in a small 
amount of cool water. 

2. Add warm (approximately 100 
degrees F) water to get the proper 
proportions of detergent and water 
(about one cup of detergent to five 
gallons of water). 

3. Soak the element in the solution for 
at least 15 minutes. 

4. Agitate the element for about 2 
minutes to loosen the dirt. 

Never use gasoline or solvents to 
clean elements. 

5. Rinse the element with clean water 
until the water coming through the 
element is clean. Water pressure 
from a hose or tap should not be 
over 40 psi. Air-dry the element 
thoroughly before using. 
Mechanized drying methods can be 

used. However, heated air (maximum 
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temperature 180 degrees F) must һауе 

some circulation. Do not use light bulbs 

for drying elements. 

6. After cleaning the filter element, 
using either air or water, inspect the 
element for damage. Look for dust 
on the clean air side, the slightest 
rupture, or damaged gaskets. A 
good method to detect ruptures in 
the element is to place a light inside 
the element and look toward the 
light from the outside. Any hole in 
the element, even the smallest, will 
pass dust to the engine and cause 
unnecessary wear. 


AIR CLEANER BODY CLEANING AND 
INSPECTION 


Before re-installing the filter 
element, remove any foreign material 
(leaves, lint or other foreign matter) that 


may have collected inside the air cleaner 
body. Inspect the inside of the body for 
dents or other damage that would 
interfere with air flow or with the fins on 
the element or inside the body. Repair 
body dents, being careful not to damage 
sealing surfaces. 


CHECK INLET AIR RESTRICTION 


The air cleaner furnished with this 
engine is equipped with an air restriction 
indicator. Check the air cleaner 
periodically, judging the service period 
by the amount of exposure to dusty air. 
If air inlet restriction exists, the red 
signal will rise in the viewing window 
and stay there. If restriction is indicated, 
remove the air cleaner element and wash 
or replace it, depending on how many 
times the air cleaner has been washed 
previously. 


Reset the restriction indicator when 
servicing the air cleaner. 


PRIMING THE FUEL SYSTEM 


If air is trapped in the fuel system, 
the diesel engine either will not start, or 
will misfire. Loosen the line nut on the 
fuel line between the fuel filter and the 
fuel injection pump housing. Operate 
the starter until the flow of fuel from the 
filter is continuous and free of bubbles. 
Tighten fuel line nut. If the engine 
continues to misfire or smoke, further 
bleeding is necessary. While the engine 
is running, loosen each fuel line nut (at 
the injector) and allow the fuel to flow 
until it is free of air bubbles. Then 
tighten the fuel line nut. 


CUMMINS DIESEL ENGINES 


LUBRICATION 


LUBRICATE ACCELERATOR LINKAGE 


Lubricate the friction points of the 
accelerator linkage with the specified 
lubricant (refer to the Lubricants Chart 
in Part 50-03) recommended mileage 


interval. 


LUBRICATE ELECTRIC STARTING 
MOTOR 


Add a few drops of clean SAE 30 
weight lubricating oil to cranking motor 
bearings. 


ENGINE OIL LEVEL 


CUMMINS DIESEL 


Keep the oil level between the L and 
H marks on the dipstick. 


CUMMINS DIESEL ENGINES 


Cummins Engine Company, Inc., 
recommends that owners of Cummins 
Diesels give special consideration to use 
of heavy duty oils developed for use in 
diesel engines. Under normal 
conditions, the oil used should meet the 
requirements of U.S. Military 
Specifications MIL-L-2104-B for 
normally aspirated engines, and MIL- 
L-2104-B/MIL-L-45199-B for 
turbocharged or supercharged engines. 
The responsibility for meeting these 
specifications, the quality of the product 
and its performance must necessarily 


COVER BOLT 


DRAIN PLUG — 
FIG. 8 Horizontal Lubricating Oil 
Filter 


rest with the oil supplier. Cummins 
Engine Company, Inc., does not 
recommend any specific brand of 
LUBRICATION OIL. Many brands 
which meet specifications are listed in 
the Lubricating Oils for Industrial 
Engines booklet published by the 
Internal Combustion Engine Institute 
(Chicago, Illinois 60606). 


CHANGE ENGINE OIL AND REPLACE 
FILTER 
Engine Oil 
The kind of oil used, the efficiency of 
the filtering system and the condition of 
the engine must be considered in 
determining when oil needs changing. 
The schedule for oil changes is based 
on average crankcase and filter capacity 
when both full-flow and by-pass filters 
are used. 


Y 1057-A 


FIG. 9 Examining Oil Filter Bag 


If a by-pass filter is not used, the oil 
change period must be reduced by one- 
third. 

The safest method for determing oil 
change is by lubricating oil analysis. 

On engines equipped with double 
sump oil pans, both sumps must be 
drained when changing oil. 

Full-Flow Oil Filter Replacement 

1. Drain full-flow lubricating oil filters 
on all models by removing drain 
plug (Fig. 8). 

2. Loosen filter cover bolt carefully. 
The element contains a spring which 
will separate the head and case when 
capscrews are loosened. Do not 
remove case. 

3. Turn filter bag inside out and inspect 
for bearing metal, grit, etc., (Fig. 9). 
If metal is found in the bag, an 
inspection of all connecting rod and 
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main bearings should be made at 
once. Inspect spool gaskets, bag 
clamp, and spacer mat. If they are 
not in good condition, replace with 
new parts. 

Do not attempt to wash and re-use 
filter bag. 

4. Clean all parts thoroughly except 
bag, gaskets and O-rings. 

5. Install a new filter bag as shown in 
Fig. 10. 

6. Insert element, spring end down, in 
filter case; positioning case to cover 
with new O-ring(s) and tighten 
capscrews to secure. 

Make certain cover capscrews are 
tightened evenly to assure a good seal 
between cover and case. 

7. Add approximately one gallon of 
clean lubricating oil to fill filter case. 

8. Check engine oil level after 
operation; bring level to H mark to 
replace oil absorbed by new element. 


PAPER-TYPE OIL FILTER 


If paper element is used by by-pass 
filter (Fig. 11), change at specified 
interval. If no by-pass filter is used 
reduce change by one-third. 


DIESEL ENGINES 


l. Remove drain plug from filter case 
and allow oil to drain. 

2. Loosen center bolt and remove filter 
case from filter head. Some filters 
use the same case as the bag-type 
element and should be disassembled 
in a like manner. 

3. Withdraw filter element, inspect, 
then discard. 

Inspect for metal particles. If metal 
is found, a check of connecting rods and 
main bearings should be made at once. 
4. Remove seal ring from filter head 

and discard. 

5. Check filter case thoroughly. 

6. Check to make sure element end 
seals are in place and install new 
element over pilot valve assembly. 

7. Position new seal ring in place; 
assemble filter case to head and 
tighten center bolt (if used) to 30-35 
ft-Ibs. 

8. Check oil level. Run engine and 
check for leaks. 

9. Recheck engine oil level; add oil as 
necessary to bring oil level to H 
mark on dipstick. 

Always allow oil to drain back to oil 
pan before checking level. 


50-22-07 


CHANGE BY-PASS OIL FILTER 
ELEMENT 


Change by-pass filter elements on 
engines so equipped as follows: 

Never use a by-pass filter in place 
of a full-flow filter. 

l. Remove drain plug from bottom of 
housing and drain oil. 

2. Remove clamping ring capscrew 
and lift off cover. 

3. Unscrew pack hold-down assembly; 
lift out element and hold-down 
assembly (Fig. 12). Discard element. 

4. Clean housing and hold-down 
assembly in solvent. 

5. Inspect hold-down assembly spring 
and seal. Replace if damaged. 

6. Inspect drain plug and connections. 
Replace plug. 

7. On the Cummins by-pass filter, 
check orifice plug inside oil outlet 
connection; blow out with air jet to 
make sure orifice is open and clean. 
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1. Install ring in filter bag with studs protruding. 
Fold top of bag inward over ring about 1/2 inch; 
tuck bag snugly around ring stud bases toassure 5; 
good seat. 


Insert ring studs in spool through oil channel. 


2. Install gasket over studs and against bag. 


6. Install wing nuts over studs and tighten until nuts 
are parallel with spool. 


3. Install retainer attached to wire mesh spacer 
over studs. 


7. Place filter assembly on clean flat surface with 
wire mesh spacer on top and filter bag on bottom. 
Roll bag and spacer around spool so that spacer 
is between bag and studs. 


— 
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4. Install second gasket over studs and down against 
spacer retainer. 
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FIG. 10 Assembling Full Flow Filter Bag and Spacer— Cummins Diesel 
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FIG. 11 Changing Paper Filter 
Element—Cummins Diesel 
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FIG. 12 By-Pass Filter and 
Element—Cummins Diesel 


CUMMINS DIESEL ENGINES 


MAINTENANCE 


CHECK FAN HUB AND DRIVE 
PULLEY 


Check the fan hub and drive pulley 
to be sure that they are securely 
mounted. 

Tighten the fan capscrews. Check 
the drive pulley for looseness or wobble, 
and, if necessary, remove fan and hub 
and tighten the shaft nut. Tighten the 
bracket capscrews. 


CHECK AIR INTAKE PIPING 


Check air intake piping from air 
cleaner to intake manifold (Fig. 13). 
Check for loose clamps or connections, 
cracks, punctures, or tears in hose or 
tubing, collapsing hose, or other 
damage. Tighten clamps or replace parts 
as necessary to insure an airtight air 
intake system. Make sure that all air 
goes through the air cleaner. 


DRIVE BELT TENSION 
ADJUSTMENT—NH-SERIES DIESEL 
ENGINES 


Fan Belts 

Loosen the adjusting screw lock nut 
or the fan hub. Adjust the fan hub 
adjusting screw to obtain the specified 
fan belt tension (Specifications Section) 
and tighten the lock nut. 
Water Pump Belts 
1. Loosen the alternator adjusting 
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FIG. 13 Checking Air Inlet Piping 


bracket and the alternator to 
mounting bracket bolts. Loosen the 
water pump retainer mounting 
bolts. 

2. Pivot the water pump assembly to 
obtain the specified drive belt 
tension (Specifications Section) and 
tighten the water pump retainer 
bolts to specifications. 

3. Adjust the alternator to obtain the 
specified drive belt tension and 
tighten the adjusting bracket bolt 
and alternator to mounting bracket 
bolts. 


DRIVE BELT TENSION 
ADJUSTMENT—NH-SERIES 
ENGINES— LN-SERIES TRUCKS 


1. Loosen the water pump retainer 
bolts. Loosen the alternator to 


mounting bracket bolts and the 
adjusting bracket bolt. Loosen the 
adjusting lock nut on the cooling fan 
hub and back-off the adjusting 
Screw. 

2. Adjust the tension of the cooling fan 
belts to specification (Specifications 
Section) by means of the adjusting 
screw and tighten the adjusting lock 
nut. Pivot the water pump assembly 
counterclockwise until the specified 
tension on the pump belts is 
obtained and tighten the water 
pump retainer bolts. 


CUMMINS DIESEL 
ENGINES—RECORD ОШ 
PRESSURE 


Start the engine and operate at 800 
to 1000 rpm until the oil temperature 
gauge reads 140 degrees F. Reduce 
engine speed to idle and record the oil 
pressure. А comparison of pressure at 
idling speed with previous readings will 
give an indication of progressive wear of 
lubricating oil pump, bearings, shafts, 
etc. These readings are more accurate 
and reliable when taken immediately 
after an oil change. 


TIGHTEN ENGINE MOUNTING BOLTS 


Mounting bolts may occasionally 
work loose and cause the supports and 
brackets to wear rapidly. Tighten all 
mounting bolts or nuts and replace any 
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broken or lost bolts or capscrews. Refer 
to Cummins Shop Manual. 


STEAM CLEAN ENGINE 


There are many reasons why the 
exterior of the engine should be kept 
clean. Dirt from the outside will find its 
way into the fuel and lubricating oil 
filter cases and into the rocker housings 
when the covers are removed unless dirt 
is removed first. 

Steam is the most satisfactory 
method of cleaning a dirty engine or 
piece of equipment. If steam is not 
available, use mineral spirits or some 
other solvent to wash down the engine. 

АП electrical components and 
wiring should be protected from the full 
force of the steam jet. 


DRAINING AND FILLING COOLING 
SYSTEM—NH SERIES ENGINE 


To prevent loss of anti-freeze when 
draining the radiator, attach a hose to 
the radiator drain cock and drain the 
coolant from the radiator into a clean 
container. 

To drain the radiator, open the 
drain cock located at the bottom of the 
radiator. The cylinder block is drained 
by opening one drain plug located at the 
right rear of the block. Also, drain the 
oil cooler and heat exchanger (if so 
equipped). 

To fill the cooling system, close the 
drain cocks, venting is automatic. 

On downflow radiators, operate the 
engine and add more coolant, if 
necessary, to fill the radiator to the 
proper level. On trucks without a supply 
tank, fill the radiator one inch above the 
baffle (or core). On trucks equipped 
with a supply tank, fill the supply tank 
2/3 full. 

On L-Series, fill until the coolant is 
1 inch from the top of the tank with 
engine cold. (Caution—Do not operate 
engine if coolant level is below the lower 
sight glass). After the initial fill, the 
coolant level will drop approximately 1 
quart when the engine has been operated 
about 20 minutes at 2000 rpm. This is 
due to the displacement of entrapped 
air. 


CHECK CONDITION OF COOLANT 


Periodic tests of engine coolant 
should be made to insure the frequency 
of corrosion resistor servicing or 
concentration of chromate is adequate 
to control corrosion for the specific 
condition of operation. 

When using plain water in a cooling 
system with a corrosion resistor (with 
chromate-type element) or when 
treating with chromate compounds the 
concentration of effective inhibitor 
dissolved in the coolant can be measured 


Ounces Per Gallon 


(02./Gal.) 


Parts Per Million 


Grains/Gallons 


(Gr./Gal.) 


If chromate compounds are used, add enough compound to bring concentration to proper level. Normal usage is one 


half (1/2) ounce chromate for each one gallon coolant 
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FIG. 14 Comparison Units for Chromate Concentration 


by the color comparison method. 

Cummins Coolant Checking Kit St-993 

is available from Cummins Distributors 

for this check. 

Most commercially available anti- 
freezes contain a coloring dye which 
renders the color comparison method 
ineffective. When colored anti-freezes 
are present in the coolant effective 
control of corrosion can be determined 
by inspecting the coolant for 
accumulation of reddish-brown or black 
finely granulated dirt. A small amount 
of corrosion produces significant 
quantities of these corrosion products; 
therefore, if corrosion resistor servicing 
is adjusted at the first indication of 
increased accumulation of these 
products, actual corrosion will be 
limited to a negligible amount. 

Examine the sump of corrosion 
resistor for these dirt materials at time of 
servicing or inspect them in a small 
sample of coolant drained from the 
bottom of the radiator after allowing 
coolant to settle. 

Use of chromate compound, added 
to the coolant without a corrosion 
resistor, with anti-freeze is not 
recommended. 

PH Value Test 

l. Separate tubes marked PH are 
furnished in the test kit. Select a tube 
and fill to mark with coolant to be 
checked. 

2. Add eight drops of the PH Reagent 
to tube and mix thoroughly. 

3. Insert the tube in the comparator 
hole marked PH. 

4. Compare color of test sample with 
color standards on either side. 
Preferred range is 8.3 to 9.5. 

5. Wash out test tubes after each test 
and keep reagent container caps in 
place. 

Chromate Concentration Test 

1. Draw sample of coolant and pour 
into tube marked CHROMATE. 

2. Insert sample into comparator, hole 
marked CHROMATE. 

3. Compare color of test sample with 
color standards on either side. 
Preferred range (Fig. 14) is 100 to 


150 grains per gallon or 1700 to 2500 
parts per million (ppm). 

4. Wash test tubes thoroughly after 
each test. 


Adjusting Coolant to Specifications 

If the tests indicate that the coolant 
is outside specifications, make an 
adjustment immediately to prevent 
corrosion. 

If the Cummins Corrosion Resistor 
is used, change the element or elements 
and run engine four to six hours; then, 
check coolant again. In extreme cases it 
may be necessary to change element a 
second time. However, the latter 
condition may be due to a larger coolant 
system than the corrosion resistor was 
designed to treat. Note reference on 
resistor label. 


CORROSION RESISTOR ELEMENT 
REPLACEMENT 


Check the coolant chromate 
concentration to determine if the 
corrosion resistor element should be 
changed. 

Change the chromate element when 
the concentration drops below 1700 
parts per million. To change the 
element, perform the following 
procedure. 

1. Close the shut-off valves on the inlet 
and drain lines of the corrosion 
resistor assembly. Unscrew the 
drain plug at the bottom of the 
housing (Fig. 15). 

2. Remove the cover retaining bolts. 
Remove the cover (with hose 
attached) and gasket. Discard the 
gasket. Remove the upper plate, 
element, lower plate and the spring 
from the housing. Discard the 
element. 

3. Polish the surfaces of both plates. If 
less than one-half of the upper and 
lower surfaces of each plate can be 
exposed by polishing, replace the 
plate. 

4. Install the spring and lower plate. 
Remove the transparent bag from 
the new resistor element, and install 
the element іп the honsine 
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5. Install (һе upper plate, gasket апа 
cover. Install the drain plug, and 
open the shut-off valves in the 
corrosion resistor inlet and drain 
lines. 

Do not add any radiator sealers 
containing water soluble oil to the 
cooling system as it will make the 
corrosion resistor plates inoperative. 


CLEAN COOLING SYSTEM 


The cooling system must be clean to 
do its work properly. Scale in the system 
slows down heat absorption from water 
jackets and heat rejection from the 
radiator. Use clean water which will not 
clog any of the hundreds of small 
passages in the radiator or water 
passages in the block. 

Clean out radiator cores, heater 
cores, oil cooler, and block passages 
which have become clogged with scale 
and sediment by chemical cleaning, 
neutralizing and flushing. 

Chemical Cleaning 

The best way to insure an efficient 
cooling system is to prevent formation 
of rust and scale by using a Cummins 
Corrosion Resistor, but if they have 
collected, the system must be chemically 
cleaned. Use a good cooling system 
cleaner such as sodium bisulphate or 
oxalic acid followed by neutralizer and 
flushing. 

Pressure Flushing 

Flush the radiator and block when 
anti-freeze is added or removed, or 
before installing a Corrosion Resistor on 
a used engine. 

When pressure flushing the radiator, 
open the upper and lower hose 
connections and screw the radiator cap 
on tight. Remove thermostats from 
housing and flush block with water. Use 
hose connections on both upper and 
lower connections to make the operation 
easier. Attach the flushing gun nozzle to 
the lower hose connection and let water 
run until the radiator is full. When full, 
apply air pressure gradually to avoid 
damage to the core. Shut off air and 
allow radiator to refill, then apply air 
pressure. Repeat until water coming 
from radiator is clean. Do not backflush 
cooling systems that have a water shut- 
off valve in the heater system. 

Sediment and dirt settles into 
pockets in the block as well as the 
radiator core. Remove thermostats from 
housing and flush block with water. 
Partially restrict the lower opening 
until the block fills up. Apply air 
pressure and force water from the lower 
opening. Repeat the process until 
stream of water coming from block is 
clean. 
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FIG. 15 Corrosion Resistor 
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FIG. 16 Mechanical Restriction 
Indicator Gauge 


CHECK INLET AIR RESTRICTION 


The best method for determining 
dry-type air cleaner maintenance 
periods is through air restriction checks. 
Check Air Inlet Restriction at Engine 
1. On naturally aspirated engines 

attach а vacuum gauge or water 

manometer in the middle of the 
intake manifold or on the air intake 
piping. When located in the air 


intake piping, the adapter must be 

perpendicular to the air flow and not 

more than 6 inches from the air 
intake manifold connection. 

2. On turbocharged or supercharged 
engines, attach the checking fixture 
on pipe diameter upstream from the 
supercharger or turbocharger in a 
straight section of tubing. 

3. Idle the engine until normal 
operating temperature is reached. 

4. Operate engine at rated speed full- 
load and take reading from vacuum 
gauge or manometer. Air restriction 
must not exceed 25 inches of water 
or 1.8 inches of mercury. 

5. Ifair restriction exceeds 25 inches of 
water or 1.8 inches of mercury: 
Clean or replace dry-type cleaner 

element. 

Replace damaged air piping, rain 
shield or housing. 

Remove excessive bends or other 
source of restriction in air piping. 
Check Air Inlet Restriction at Cleaner 

A mechanical restriction indicator is 
installed on the air cleaner. The gauge 
shows completely red in the indicator 
window when restriction reaches 25 
inches of water (Fig. 16). 


CHANGE CRANKCASE BREATHER 


Dry-type crankcase breathers 
containing a chemically treated paper 
element are used on naturally aspirated 
engines. Install new element— Do not 
attempt to clean. Do not use on engines 
with pressurized systems. 


CHECK AIR BOX DRAIN TUBES 


During normal engine operation, 
water vapor from the air charge, as well 
as a slight amount of fuel and 
lubricating oil fumes, condense and 
settle on the bottom of the air box. This 
condensation is removed by the air box 
pressure through air box drain tubes 
mounted on the side of the cylinder 
block (Fig. 17). 

The air box drain tubes must be open 
at all times. With the engine running, 
check for air discharge by placing your 
finger at the outlet end of the drain tube. 
If no air flow 15 felt, the drain tube is 
plugged and must be removed and 
cleaned. Also, remove the air box covers 
and wipe out the liquid accumulation on 
the bottom of the cylinder block air box. 
Then, blow out the drain passages with 
compressed air. Reinstall the air box 
covers and drain tubes. Tighten the air 
box cover bolts to 8-12 ft-Ib torque. 
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FUEL PUMP ADJUSTMENTS 


Only those fuel pump adjustments 
described herein should be performed in 
the truck. Make the adjustments in the 
order given. 

In-chassis adjustments of the fuel 
pump are based on fuel manifold 
pressure and fuel supply vacuum. To 
determine these pressures follow the 
procedures in Group 25 of the 1973 
Truck Shop Manual. 

The following adjustment 
procedures refer to forward throttle 
screw and rear throttle screw. The 
forward throttle screw is closer to the 
drive end of the fuel pump (Fig. 18). 
Before Making Adjustments 
1. Operate the engine until the oil 

temperature reaches 140 degrees to 

160 degress F. Make all fuel pump 

or injector settings on a hot engine. 

2. Install a vacuum gauge Cummins 
(ST-434) in the fuel supply line (Fig. 
19). Check the suction restriction of 
the fuel supply line. If the vacuum 
reading exceeds 8 inches of mercury, 
determine the cause and correct. 

3. Adjust valve and injector lash to 
specifications. 

4. Check high-idle or maximum 
governed speed. 

Rear Throttle screw Adjustment 

1. Connect a manifold pressure gauge 
Cummins (ST-435) at the manifold 
pressure gauge connection. Check 
the fuel manifold pressure at rated 
speed and full load. 

2. Turn the rear throttle screw out 
until the highest fuel manifold 
pressure reading is obtained. 

3. Turn the rear throttle screw in to 
reduce the fuel manifold pressure 5 
psi. 

Do not increase the rear throttle 
adjustment more than 5 psi or the 
engine speed at which peak torque 
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FIG. 17 Air Box Drain Tube 
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FIG. 18 Fuel Pump Adjustments 
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FIG. 19 Fuel Pump Gauge Connections 


occurs will change. Throttle restriction 

over 5 psi allows unauthorized 

adjustment to raise fuel manifold 

pressure, thereby overfueling the engine. 

Forward Throttle Screw or Throttle 

Leakage Adjustment 

l. With the engine operating at idle 
speed, turn in the forward throttle 
screw until the engine gains speed. 
Back the screw out two full turns. 

2. Stop the engine and remove the 
spring pack cover plug and adjust 
the idle governor screw (Fig. 18) to 
idle the engine at specified rpm (see 
specifications). 

3. Operate the engine until it is purged 
of the air let in during Step 1. 


Screwdriver 
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Check the idle speed. 

Check deceleration; if it is too slow, 
the throttle leakage is excessive. If 
the engine falters or dies when idle 
speed is reached, the throttle leakage 
is too low. Adjust the screw to 
obtain permissible deceleration time. 
Any change in the desired idle speed 
is made with the governor idle 
screw. Follow the sequence under 
Idle Speed Adjustments. 


Idle Speed Adjustments 


1. 


With the engine stopped, remove (һе 
pipe plug from the spring pack 
cover. 

The idle adjustment screw is held in 


1 
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Screw in to increase, or out to 
decrease the speed (Fig. 18). 

3. Replace the pipe plug. With the 
engine running, air which collected 
in the spring pack housing will cause 
a rough idle temporarily. This will 
stabilize when the housing fills with 
fuel. 


CLEAN FUEL PUMP SCREEN AND 
MAGNET 


To clean filter screen: 

1. Loosen and remove cap at top of fuel 
pump. Remove spring. Lift out filter 
screen assembly (Fig. 20). 

2. Remove top screen retainer from 
filter screen assembly. 

Some filter screens do not contain 

a magnet. If not, a magnet can be 

obtained from any Cummins distributor. 

Magnetic action will remove any 

ferrous metal particles that may enter 

fuel system. 

3. Clean screen and magnet in cleaning 
solvent and dry with compressed air. 

4. Replace screen retainer and install 
filter screen assembly in fuel pump 
with hole down. Replace spring on 
top of filter screen assembly. 

5. Replace cap, tighten to 20-25 ft-lbs. 


CLEAN INJECTORS 


Refer to the applicable Cummins 
Diesel service manual for cleaning and 
inspection of the injectors. 


ADJUST INJECTOR AND VALVE 
LASH 


Refer to the applicable Cummins 
Diesel Service Manual for injector and 
valve lash adjustments. 


CROSSHEAD ADJUSTMENTS 


Refer to the applicable Cummins 
Diesel Service Manual for the crosshead 
adjustment procedure. 


INJECTOR PLUNGER ADJUSTMENT 


Refer to the applicable Cummins 
Diesel Serivce Manual for the injector 
plunger adjustment procedure. 


FUEL FILTER ELEMENT 
REPLACEMENT 


The fuel filter (Fig. 21) has a 
disposable-type element. Replace it at 
the specified interval, even though it 
may appear serviceable. Unscrew the 
combination filter case and element and 
discard it. Install the new filter case and 
element assembly and tighten it by hand 
until the O-ring seal touches the filter 
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FIG. 20 Removing Fuel Pump Filter 
Screen 
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FIG. 21 Typical Engine Mounted 
Fuel Filter—NH-Series 
Engines 


FIG. 22 Checking Blow-By Under 
Load 


head. Then tighten it an additional 1/4 
to 1/2 turn by hand. If the replacement 
filter doesn’t have an integral O-ring 
seal, use a new O-ring for installation. 


CHECK ENGINE BLOW-BY 


Engine blow-by, or escape of 
combustion gases past pistons and 
liners, is usually caused by worn or 
stuck piston rings, worn cylinders liners, 
or worn pistons. 

Blow-by can be detected by running 
the engine and observing the gas escape 
from the lubricating oil filler hole with 
cap or breather open or removed. There 
is always some vapor or gas escape at 
this point due to heated oil and piston 
movement, but distinct puffs indicate 
blow-by. Experience and comparison 
with other units operating at the same 
speed are needed to make a conclusion 
as to the extent of blow-by. Normally, 
excessive blow-by is accompanied by oil 
consumption. 

Cummins Distributors are equipped 
to check engines for blow-by under 
loaded conditions, with special tools, to 
determine if blow-by is excessive (Fig. 
22). 


CHECK THERMOSTAT 


Most Cummins Engines are 
equipped with either high (170/185 
degrees F) or low (160/175 degrees F) 
thermostats, depending on engine 
application. 

The lower value indicates where 
thermostat starts to open and the higher 
value where it is fully open. Check 
stamping on thermostat; install same 
range new thermostat as that removed. 

The opening and closing of 
thermostats can be checked against a 
thermometer while immersed in water 
as the water is brought up to 
temperature by heating. 


TIGHTEN MANIFOLD NUTS OR 
CAPSCREWS 


Check exhaust, intake and water 
manifolds mounting hardware for 
tightness; correct deficiencies as 
required. 

Refer to the applicable Cummins 
Service Manual. 


CLEAN STARTER MOTOR AND 
ALTERNATOR 


Dust and dirt, if allowed to 
accumulate in the alternator and 
cranking motor, will cause excessive 
wear of bearings, brushes and 
commutator. 

Remove the cover band and/or 
rubber shield and blow out the dust and 
dirt with compressed air. 
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LUBRICATION 


LUBRICATE ACCELERATOR LINKAGE 


Lubricate the friction points of the 
accelerator linkage with the specified 
lubricant (Part 50-03) at the 
recommended mileage interval. 


LUBRICATE STARTER MOTOR 


Some starting motors do not require 
lubrication except during overhaul. 
However, motors (Fig. 23) which are 
provided with lubrication fittings 
(grease cups, hinge cap oilers, or oil 
tubes sealed with pipe plugs) should be 
lubricated at the specified interval. 

Add 8 to 10 drops of oil, of the same 
grade as used in the engine, to hinge cap 
oilers; if sealed tubes are provided, 
remove the pipe plugs, add oil and reseal 
the tubes. Grease cups should be turned 
down one turn. Refill the grease cups, if 
necessary. 


ENGINE OIL LEVEL 


DETROIT DIESEL 


Do not operate the engine with the 
oil level below the LOW mark. 

Do not add oil to any engine to raise 
the oil level above the mark indicating 
FULL. 


CHANGE ENGINE OIL 


1. Remove the oil pan drain plug, drain 
oil into a container, then replace the 
plug. 

Install new filter elements each 
time the oil is changed. 

2. Fill the crankcase with the specified 
engine oil shown in the owner's 
handbook. 

Overfilling the crankcase may 
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FIG. 23 Starter Motor Lubrication 
Points—Typical 


contribute to abnormal oil consumption, 

high oil temperatures, and may also 

result in oil leaking past the rear 

crankcase oil seal which was not 

intended to operate submerged in oil. 

3. Operate the engine at fast idle and 
check for leaks. 


CHANGE FULL-FLOW AND BY-PASS 
TYPE FILTER ELEMENTS 


With the use of detergent lubricating 
oils. The color of the lubricant has lost 
value as an indicator of oil cleanliness or 
proper filter action. Due to the 
exceptional ability of the detergent 
compounds to hold minute carbon 
particles in suspension, heavy duty oils 
will always appear dark-colored on the 
engine oil level dipstick. 

Heavy sludge deposits found on the 
oil filter element at the time of an oil 
change must be taken as an indication 
that the detergency of the oil has been 


exhausted. When this occurs, the oil 
drain interval should be decreased. The 
removal of abrasive dust, metal 
particles, and carbon must be ensured 
by replacement of the oil filter element 
at the time the engine oil is changed. 

Selection of a reliable oil supplier, 
strict observation of his oil change 
period recommendations, and proper 
filter maintenance will ensure trouble- 
free lubrication and longer engine life. 

The oil filter elements should be 
changed every time the engine oil is 
changed. 

The element in either the full-flow 
filter or by-pass filter assembly (Figs. 24 
and 25) may be replaced as follows: 

1. Remove the drain plug from the 
shell or base and drain the oil from 
the filter. 

2. Back out the center stud and 
withdraw the shell, element, and 
stud as an assembly. Then, remove 
and discard the filter element. 

3. Clean out the old oil from the filter 
shell and adapter or base. 

4. Install a new shell gasket in the filter 
adapter or base. 

5. Install a new filter element over the 
center stud within the shell. Then, 
place the shell, element, and stud 
assembly in position on the filter 
adapter or base and tighten the 
center stud carefully to avoid 
damage to the gasket. 
Install the drain plug. 
Start and run the engine for a short 
period and check for oil leaks. After 
any oil leaks have been corrected 
and the engine has been stopped 
long enough for the oil from various 
parts of the engine to drain back to 
the crankcase, bring the oil to the 
proper level on the dipstick. 


DEO. 


DETROIT DIESEL ENGINES 


MAINTENANCE 


The following maintenance 
operations are to be performed only by 
Detroit Diesel Service Dealers using the 
procedures in the applicable Detroit 
Diesel Service Manual: 

Check Fan Hub and Drive Pulley. 

Check Thermostats. 

Check Engine Blow-By. 

Clean Injector Inlet Screen. 


Clean Injectors. 

Clean Blower Screen and Check 
Seals. 

Clean Crankcase Breather. 

Adjust Injectors and Valve Lash. 

Tighten Mounting Bolts. 

Check Engine Emergency Shut- 
Down Cable. 


CHECK COOLING SYSTEM HOSES 


Check the cooling system hoses for 


deterioration or damage and replace, if 
necessary (Fig. 26). Check all of the hose 
clamps to make sure they are tight and 
properly seated on the hoses. 


REPLACE FUEL FILTER AND 
STRAINER ELEMENTS 


1. With the engine stopped, place a 
container under the strainer or filter 
and open the drain cock (Figs. 27 
and 28%. Lanasan the caver hait ient 
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FIG. 24 Full-Flow Filter—Cummins Diesel 


enough to allow the fuel to drain out 
freely. Then, close the drain cock. 

The wiring harness, starting motor, 
or other electrical equipment must be 
shielded during the filter change, since 
fuel oil can permanently damage the 
electrical insulation. 

2. While supporting the shell, unscrew 
the cover bolt and remove the shell 
and the element. 

3. Remove and discard the element 
and the shell gasket. 

4. Wash the shell thoroughly with fuel 
oil and dry it with compressed air. 

5. Examine the element seat and the 
retaining ring to make sure they 
have not slipped out of place. Check 
the spring by pressing on the 
element seat. When released, the 
seat must return against the 
retaining ring. 

The element seat, spring, washer 
and seal cannot be removed from the 
strainer shell. If necessary, the shell 
assembly must be replaced. However, 
the components of the filter shell are 
serviced. 

6. Place a new element over the stud 
and down against the seat. Make 
sure the drain cock is closed; then, 
fill the shell about two-thirds full 
with clean fuel oil. 

Thoroughly soak the density-type 
STRAINER element in clean fuel oil 
before installing it. This will expel any 
air entrapped in the element and is 
conducive to a faster initial start. 

7. Install a new gasket in the recess of 
the shell. 

8. Place the shell and element in 
position under the cover. Then, 
thread the cover bolt into the stud. 
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FIG. 25 By-Pass Type Oil 
Filter—Cummins Diesel 


On a W-Series truck with Detroit 
Diesel 8V-71 Engine the drain cock 
must be pointing to the rear of the 
engine to prevent interference with the 
cab retaining arm. 

9. With the shell and gasket properly 
positioned, tighten the cover bolt 
just enough to prevent leakage. 
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FIG. 26 Cooling System Hoses 
Check Points 


10. Remove the filler plug in the cover 
and complete filling of the shell with 
fuel. Primer J 5956 may be used to 
prime the entire fuel system. 

11. Start the engine and check the fuel 
system for leaks. 


CLEAN COOLING SYSTEM 


Drain and flush the cooling system 
to remove the anti-freeze solution in the 
spring and the rust inhibitor in the fall, 
thus preparing the cooling system for 
the next olution. If necessary, use a 
cooling system cleaner and reverse 
flush. Refill the cooling system with 
clean soft water and add rust inhibitor 
or anti-freeze. Start the engine and 
check for leaks. CAUTION—Do not 
backflush cooling systems that have a 
water shut-off valve in the heater 
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FIG. 27 Fuel Filter Details and 
Relative Location of Parts. 
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FIG. 28 Fuel Strainer Details and 
Relative Location of Parts 


DIESEL ENGINES 50-22-16 
ENGINE OIL PRESSURE AND TEMPERATURE TABLE-DETROIT DIESEL 
| Engine Speed (rpm) 
| 1200 1800 | 2100 
| Normal (psi) | 40-55 50-70 | 
Minimum for Safe Operation (psi) А 25 28 | 30 | 
Oil Temperature —OF | 20-235 | 
СҮ 1170-В 


FIG. 29 Engine Oil Pressure and Temperature Table— Detroit Diesel 


system, or damage to the valve can 
result. 


WATER FILTER AND CONDITIONER 


For maintenance of the engine 
coolant and water filter, refer to the 
Detroit Diesel Engine Maintenance 
Manual. 


ANTI-FREEZE SOLUTIONS 


High boiling point type anti-freeze 
solutions are used in diesel engines 
during the winter because of the high 
coolant temperature encountered in 
their operation. Alcohol base anti-freeze 
has too low a boiling point. An alcohol 
base anti-freeze solution protecting a 
unit to minus 20 degrees F would begin 
to boil at 180 degrees F, whereas a high 
boiling point type ethylene glycol anti- 
freeze solution protecting a unit to 
minus 20 degrees F would begin to boil 
at 223 degrees F. Most high boiling 
point type anti-freeze solutions include a 
corrosion inhibitor which will protect 
the cooling system through the winter 
season. No additives should be added to 
a system that is protected by this anti- 
freeze solution. In the spring, the anti- 
freeze solution should be drained and 
discarded. 

The corrosion inhibitor in a used 
anti-freeze solution will not be of 
sufficient strength to protect the system 
from corrosion the following winter. 
The addition of a corrosion inhibitor to 
an anti-freeze solution to permit reuse 
could cause a reaction within the 
solution. А precipitation could result 
and clog the cooling passages, 
necessitating extensive engine and 
radiator cleaning. 


DRAINING AND FILLING THE 
COOLING SYSTEM 


To drain the radiator, open the drain 
petcock at the bottom of the radiator 
and drain the coolant into a container to 
prevent loss of anti-freeze. The radiator 
will drain faster if the filler cap is 
removed. 

To drain the cylinder block, open 
the two drain petcocks on each side of 
the engine block and on the bottom of 
the oil cooler. 

To fill the cooling system, close the 
drain petcocks and pour the coolant into 
the radiator. Operate the engine until 
operating temperature is obtained and 
check the coolant level. 


DETROIT DIESEL 
ENGINES—RECORD OIL 
PRESSURE 


Check and record the engine oil 
pressure at maximum no-load rpm. The 
table lists the specified engine oil 
pressures and temperatures. These 
readings are more accurate and reliable 
when taken immediately after an oil 
change (Fig. 29). 
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DIESEL ENGINES 


50-22-17 


SPECIFICATIONS 


DIESEL ENGINE CRANKCASE REFILL CAPACITIES 


Crankcase If Crankcase 
Engine Truck Model Usage — Approximate Capacity Eme Truck Model Usage - Approximate Capacity 
Standard and Optional (Quarts) [c] 5 Standard and Optional (Quarts) [c] 
U.S. Imperial U.S. Imperial 
Ford V-8 Diesel All 6000, 7000 and 8000 Series 10 [a] 8-3/8 [a] NHC 250 (Cummins) All 9000 Series 20 [b] 16-5/8 [b] 
y 
6V-53N (Detroit) All 800 L-Series 19 [a 15-7/8 |: D NT-900( 
= lal алы NTC-270-E (Cummins) bait abes 28 [b] 23.3/8 [b] 
L, LN, LT, LNT-9000 W, WT-9000 
6-71N (Detroit) 2 18 [a] 15 [al z я аат 
W, WT-9000 МТС-270-СТ (Cummins) 1175-9000 28 [b] 23-3/8 [b] 
8V-71NE (Detroit) L, LT, W, WT-9000 23 [a] 19-1/8 [a] NTC-335 (Cummins) L, LN, LT, LNT-9000 28 [b] | 23-3/8 [b] 
8V-71N (Detroit) L. LT, W, WI 9000 23 [a] 19-1/8 [al N-927 (Cummins) ДЇЇ 9000 Series 28 [h] 23:3/8 [b] 
NH-230 (Cummins) All 9000 Series (Standard) 20 [b| 16-5/8 [b] V-903 (Cummins) L, LT, W, WT-9000 18 [b] 15 [b] 
la] Add 2 U.S. quarts extra when changing standard tull flow oil filters 
[b] Add 4 U.S. quarts extra when changing standard full How oil filter 
[с] Add 12 U.S. quarts (10-1/4 Imperial quarts) when equipped with optional bypass filter 
CY 1469-A 


Diesel Engine Drive Belt Tension (Lbs.) — Using Belt Tension Gauge Tool T63L-8620-A 


Initial Belt 


Reset(1) Tension 
Max. Min. Max. 


Application Min. 
Single Belt 120 150 90 120 
Dual Belt — Front 120 150 90 120 
— Rear 115 165 85 130 


Reset tensions apply to any used belt or a belt that has been in operation for more than 10 minutes 


v 


50-23-01 IGNITION SYSTEMS 50-23-01 


PART 50-23 lgnition Systems 


COMPONENT INDEX 


LUBRICATION 
Distributor Bushing (Oil Cup) 
MAINTENANCE 
Distributor Cap and Rotor — 
Clean and Inspect 
Distributor Spark Advance — 


MAINTENANCE (Cont) 
Spark Delay Valve Replacement 
Spark Plugs — Inspect Clean 
Adjust and Test 
Thermal Switch Operation 


Vacuum Advance/Retard Cut-In 
Speed Check 
PRE-DELIVERY 
Initial Ignition Timing — 
Check and Adjust 
SPECIFICATIONS 


Check and Adjust 
Distributor Points — 
Check and Adjust Dwell 
Ignition Wiring Inspection — 
Secondary 
Spark Control System Advance and 


Retard Vacuum Check 


PRE-DELIVERY 


CHECK AND ADJUST IGNITION 
TIMING—INITIAL TIMING, 
MECHANICAL AND VACUUM 
ADVANCE AND VACUUM 
RETARD 


TIMING MARK LOCATIONS 


The timing marks and their 
locations are illustrated in Figs. 1, 2 and 
3: 


The timing mark on the 240 engine 
in the Econoline and the 240 and 300 
engines in P-Series trucks is a machined 
groove on the flywheel (Standard 
Transmission) or a stamped line on the 
flexplate (Automatic Transmission). It 
is viewed through an opening in the 
engine rear cover plate (Fig. 3) on the 
lower left side of the engine. A rubber 
plug covers the opening to prevent the 
entrance of dust and dirt. Steel stamped 
degree marks ranging from 0 degree ог 
top dead center (TDC) to 14 degrees, 
before top dead center (BTDC) are 
located at the edge of the opening. 

When checking the timing, the 
timing mark on the flywheel (or 
flexplate) should be in line with the 
specified degree mark on the engine rear 
cover plate opening when the timing 
light flashes. 


INITIAL IGNITION TIMING 


Because of the high engine idle 
speeds required on exhaust emission 
control engines, precautions must be 
taken when setting the initial ignition 
timing to be sure that the distributor is 


not partially advanced. To be sure that 
no distributor advance is taking place, 
idle speed should be reduced to 600 rpm 
after the vacuum hoses have been 
disconnected from the diaphragm unit 
and plugged. Reset the idle to the 
specified rpm after adjusting the initial 
timing. Initial ignition timing and idle 
specifications for 1973 Trucks are given 
in the 1973 Truck Specifications Book. 
1. Clean and mark the timing marks. 
2. Disconnect the vacuum line 
(singlediaphragm distributors) or 
vacuum lines (dualdiaphragm 
distributor), and plug the 
disconnected vacuum line(s) (Fig. 
4). 


FIG. 1 Typical Engine Timing 
Marks—Pointer Mounted 


3. Connect a timing light to the No. 1 


cylinder spark plug wire. Connect 
an engine speed tachometer. 


4. Start the engine and reduce the 


engine idle speed to 600 rpm to be 
sure that the centrifugal advance is 
not operating. Adjust the initial 
ignition timing to specifications by 
rotating the distributor in the proper 
direction. 


5. Check the centrifugal advance for 


proper operation. Start the engine 
and accelerate it to approximately 
2000 rpm. If the ignition timing 
advances, the centrifugal advance 
mechanism is functioning properly. 
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FIG. 2 Typical Engine Timing 
Marks—Pulley Mounted 
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FIG. 3 Engine Timing Marks—240 
Engine—Econoline and 240, 
and 300 Engines—P-Series 
Trucks 


Note the engine speed when the 
advance begins and the amount of 
advance. Stop the engine. 


6. Unplug the carburetor source FIG. 4 Adjusting Dual Diaphragm Distributor 
vacuum line and connect it to the 
distributor vacuum advance unit 8. If the vacuum advance or vacuum 
(outer diaphragm on dual retard (dual diaphragm distributors) 
diaphragm distributors). Start the is not functioning properly (refer to 
engine and accelerate it to steps 6 and 7 above), remove the 
approximately 2000 rpm. Note the distributor and check it on a 
engine speed when the advance distributor tester. Replace the dual 
begins and the amount of advance. diaphragm unit if the retard portion 
Advance of the ignition timing is out of calibration, the advance 
should begin sooner and advance portion cannot be calibrated to 
farther than when checking the specifications, or either of the 
centrifugal advance alone. Stop the diaphragms are leaking. 
engine. 


7. Check the vacuum retard operation 
on dual diaphragm distributors. 
Connect the intake manifold 
vacuum line to the inner (retard) 
diaphragm side of the vacuum 
advance. Reset the carburetor to 
normal idle speed. The initial timing 
should retard to approximately 
ТЮС, if the initial ignition timing is 
correct. On some engines it will go 
as low a 4 degrees ATDC (degrees 
after top dead center). 


— ———M— e— ee — 
LUBRICATION 


LUBRICATE DISTRIBUTOR 
BUSHING (OIL CUP) 


Squirt a few drops of SAE 10W 
engine oil into the distributor oil cup, if 
so equipped. 


50-23-03 IGNITION SYSTEMS 50-23-03 
MAINTENANCE 
INSPECT SECONDARY IGNITION 
WIRING 
Inspect the secondary (high-tension) 
wiring for cracked insulation or Bee Koel 


indications of heat damage to the outer 
cover. Be sure that the spark plug wires 
are fully seated on the spark plugs and 
that the connections to the coil and 
distributor are bottomed in the 
receptacles provided. 


REPLACE SPARK PLUGS 


Removal 


1. Remove the wire from each spark 
plug by grasping, twisting and then 
pulling the moulded cap of the wire 
by hand only.Do not pull on the wire 
because the wire connection inside 
the cap may become separated or the 
weatherseal may be damaged. 

2. Clean the area around each spark 
plug port with compressed air, then 
remove the spark plugs. 


Adjustment 


Set the spark plug gap to 
specifications by bending the ground 
electrode (Fig. 5). Never bend the center 
electrode. 


Installation 


1. Install the spark plugs and torque 
each plug to 15-20 ft-lbs. 

2. Connect the spark plug wires. Push 
all weather seals into position. 


CHECK DISTRIBUTOR POINTS 
AND ADJUST DWELL 


Use a dwell meter to check the 
contact dwell. It is not advisable to use 
a feeler gauge to adjust or to check the 
gap of used breaker points because the 
roughness of the points makes an 
accurate gap reading or setting 
impossible. Sand or file the breaker 
points and check and adjust the 
alignment. Check the spring tension. 
Check the contact dwell following the 
instructions of the dwell meter 
manufacturer. 


BREAKER POINT ALIGNMENT 


The pivoted-type breaker points 
used in Motorcraft distributors should 
be accurately aligned and strike squarely 
to assure normal breaker point life. 

1. Turn the distributor cam so that the 
breaker points are closed and check 
the alignment of the points. 
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FIG. 5 Checking Spark Plug Gap 


N 


Using the tool shown in Fig. 6 and 
using very light pressure, align the 
breaker points to make full face 
contact by bending the stationary 
breaker point bracket (Fig. 6). Do 
not bend the breaker arm. 

3. After the breaker points have been 
properly aligned, adjust the breaker 
point gap or dwell. 


BREAKER POINT SPRING TENSION 


To check the spring tension, place 
the hooked end of the spring tension 
gauge over the movable breaker point, 
then pull the gauge at a right angle (90 
degrees) to the movable arm until the 
breaker points just start to open (Fig. 7). 
If the tension is nat within 
specifications, adjust the spring tension. 

To adjust the spring tension (Fig. 8): 
1. Disconnect the primary and 

condenser leads at the breaker point 

primary terminal. 

2. Loosen the nut holding the spring in 
position. Move the spring toward 
the breaker arm pivot to decrease 
tension and in the opposite direction 
to increase tension. 

3. Tighten the locknut, then check 
spring tension. Repeat the 
adjustment until the specified spring 
tension is obtained. 

4. Install the primary and condenser 
leads with the lockwasher and 
tighten the nut securely. 


CHECK VACUUM ADVANCE/ 
RETARD CUT-IN SPEED 


ALL TRUCKS BELOW 6000 G.V.W. 


The complete test procedures 
covering the advance/retard cut-in 
speeds are covered in Group 23 of the 
1973 Truck Shop Manual. 
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FIG. 6 Using Alignment Tool 


CHECK OPERATION ОҒ 
THERMAL SWITCH (TRS SPARK 
CONTROL SYSTEM) 


ALL TRUCKS BELOW 6000 G.V.W. 


Test procedures covering the 


thermal switch are in Volume VI of this 
manual. 


CHECK SPARK CONTROL 
SYSTEM ADVANCE AND RETARD 
VACUUM (TRS SPARK CONTROL 
SYSTEM) 


ALL TRUCKS BELOW 6000 G.V.W. 


Using a tee fitting, install a vacuum 
gauge to the distributor diaphragm 
fitting. With the engine running, a 
minimum of 6 inches of steady vacuum 
should be obtained. A reading of 12 
inches of vacuum is preferred. A low 
vacuum reading or a fluctuating 
vacuum indicates a restriction in the 
system. On vehicles equipped with a 
dual diaphragm distributor, take a 
reading at both the advance and retard 
diaphragms. To adjust the distributor 
diaphragm, refer to Group 23 of the 
1973 Truck Shop Manual. 


CHECK AND ADJUST 
DISTRIBUTOR SPARK ADVANCE 


Remove distributor, install on test 
stand and adjust spark advance to the 
specifications in the 1973 Truck 
Specifications Book. 


50-23-04 IGNITION SYSTEMS 


50-23-04 


PULL AT RIGHT ANGLE WITH 
BREAKER POINT CONTACTS 


REPLACE SPARK DELAY VALVE 


Refer to Volume VI of this manual, 
for spark delay replacement procedures. 


Tool 12151 


CLEAN AND INSPECT 
DISTRIBUTOR CAP AND ROTOR 


Remove the distributor cap and 
inspect for cracks. Also check the inside 
of the cap for carbon build-up. Check 
the contact points for erosion. Also, 
remove the rotor and check for cracks or 
a bent or corroded contact arm. 
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FIG. 7 Checking Breaker Point 
Spring Tension 


SPECIFICATIONS 


Refer to the Truck Specifications 
Book for all ignition system 
specifications. 


MORE TENSION TENSION SPRING 


> 24 


LESS TENSION 
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FIG. 8 Adjusting Spring 
Tension—Pivot-Type Points 
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50-24-01 


PART 50-24 Fuel Systems—Gasoline 


LUBRICATION 
Oil Bath Air Cleaner Cleaning 


MAINTENANCE 


Carburetor Adjustments 
Idle Speed and Fuel Mixture 
Carter Model YF 1-V 
Holley 2-V and 4-V 
Motorcraft Model 2100-D 
Carburetor Air Cleaner Filter 
Replacement 
Choke External Linkage Cleaning 
Choke Plate Pulldown and 
Fast Idle Cam Clearance 


PRE-DELIVERY 


CHECK OIL BATH AIR CLEANER 
OIL LEVEL 


Remove the reservoir from the air 
cleaner body. Fill the reservoir to the oil 
level mark if necessary with the specified 
motor oil. Do not overfill the reservoir. 


ACCELERATOR PEDAL 
OPERATION 


Check for full return, and sufficient 
pedal height to open throttle fully. 
(Remove air cleaner, hold choke plate 
open depress accelerator pedal fully and 
observe position of throttle plate. Plate 
should be in vertical position.) Check 
for binding or looseness, and adjust if 
necessary. 


CHECK THROTTLE LINKAGE AND 
WIDE OPEN THROTTLE POSITION 


Inspect the throttle linkage for 
proper installation. Remove the air 
cleaner, and with the accelerator fully 
depressed, observe the position of the 


COMPONENT INDEX 


Oil Bath Air Cleaner Oil Level ... 


Air Cleaner Thermostatic Valve — Check 


PRE-DELIVERY 


carburetor throttle plate(s). They should 
be vertical (wide open position). 

Check accelerator for sticking or 
binding and for full return and sufficient 
height to fully open throttle. 


AUTOMATIC CHOKE 
OPERATION 


Check the choke shaft for wear and 
excessive looseness or binding. Inspect 
the choke plate for nicked edges and for 
ease of operation and free it if necessary. 
Remove the choke thermostatic spring 
housing and make sure all carbon and 
foreign material has been removed from 
the automatic choke housing. Check the 
operation of the choke piston in the 
choke housing to make certain it has 
free movement. 


CHECK AND ADJUST ENGINE 
IDLE SPEED 


Refer to the Maintenance Section of 
this Part for the engine idle adjustment 
procedures. 


COMPONENT INDEX 


MAINTENANCE (Cont.) 
Fuel Filters .. 


Accelerator Pedal Operation .......... 
Air Cleaner Oil Level Check — 

Oil Bath Type 
Automatic Choke Operation 
Engine Idle Speed — 

(heels au AI SO een seu ee oe 
Fuel Lines and Filter — 

Inspect for Leaks 
Fuel Tank Mounting Check 
Throttle Linkage and Wide Open 

Throttle Position Check 

SPECIFICATIONS 


INSPECT FUEL LINES AND FILTER 
FOR LEAKS 


With the engine stopped, examine 
the fuel line connections for wetness or 
washed or stained areas that might 
indicate a fuel leak. Start the engine and 
observe all the connections for fuel 
seepage. Tighten or replace fuel lines as 
necessary. 


CHECK FUEL TANK MOUNTING 


Inspect the fuel tank mounting 
brackets and straps to be sure the fuel 
tanks are securely attached to the 
vehicle. Inspect the fuel line(s) at the 
tank(s) to be sure they do not leak. On 
Bronco, Econoline and F-100 4 x 2 and 
4 x 4, be sure the sealed gas cap is not 
leaking. Make corrections as required. 
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LUBRICATION 


CHECK OIL BATH AIR CLEANER 
OIL LEVEL 


Remove the reservoir from the air 
cleaner body. Fill the reservoir to the oil 
level mark with the specified motor oil. 

Do not overfill the reservoir. Inspect 
the gasket or seal between the reservoir 
and the air cleaner body. Replace the 
gasket or seal if damaged. 


FUEL SYSTEMS-GASOLINE 


CLEAN OIL BATH AIR CLEANER 
AND REFILL RESERVOIR 


l. Remove the wing nut attaching the 
air cleaner to the carburetor and 
remove the air cleaner. 

2. Remove the cover and drain the oil 
from the reservoir. Wash all the air 
cleaner parts in a suitable cleaning 
solvent. Dry them with compressed 
air. 


50-24-02 


3. Inspect the gasket between the oil 
reservoir chamber and cleaner body 
and replace it if necessary. 

4. Saturate the filter element with 
engine oil. 

5. Fill the oil reservoir to the full mark 
with the recommended engine oil. 

6. Install the air cleaner on the 
carburetor. 


MAINTENANCE 


CLEAN CHOKE EXTERNAL 
LINKAGE 


Examine the choke external linkage 
for free operation. If the linkage appears 
to be sticking, or is dirty, clean the 
linkage using a brush and common 
mineral-spirits type cleaning fluid. 


AIR CLEANER THERMOSTATIC 
VALVE 


Check operation. During warm-up 
period: when heated air entering air 
intake duct is less than 75 degrees F., 
valve plate should be in the up (heat-on) 
position; when temperature of heated air 
entering air intake duct reaches 105 
degrees F., valve plate should be in the 
down (heat-off) position. 


REPLACE CARBURETOR AIR 
CLEANER FILTER 


1. Remove the wing nut attaching the 
air cleaner assembly to the 
carburetor. Disconnect the 
crankcase ventilation system hose at 
the air cleaner and remove the 
assembly. 

2. Install a new air cleaner mounting 
gasket on the carburetor, if 
necessary. 

3. Install the air cleaner body on the 
carburetor so that the word Front 
faces the front. 

4. Place the air cleaner filter element in 
the air cleaner body. 

5. Install the cover and tighten the 
wing nut. 

6. Connect the crankcase vent hose to 
the air cleaner. 


FUEL FILTER REPLACEMENT 


DISPOSABLE FILTER 


1. Unscrew the filter housing from the 
fuel pump, and remove the filter 
element and gasket. Discard the 
element and gasket. Clean the filter 
housing in cleaning solvent. 

2. Place a new filter element over the 
spout in the fuel pump valve housing 
cover. Be sure to use the proper type 
element for the installation. Coat a 
new gasket with light engine oil and 
position the gasket on the filter 
housing (Figs. 1 and 2). Thread the 
filter housing onto the fuel pump. 
Hand tighten the filter housing until 
the gasket contacts the pump, and 
then advance it 1/8 turn. 

3. Start the engine and check for leaks. 


IN-LINE FUEL FILTER 


The in-line fuel filter used on all 
engines is of one piece construction and 
cannot be cleaned. Replace the filter if it 
becomes clogged or restricted. 

1. Remove the air cleaner. 

2. Loosen the retaining clamp securing 
the fuel inlet hose to the fuel filter. 

3. Unscrew the fuel filter from the 
carburetor. Disconnect the fuel filter 
from the hose and discard the 
retaining clamp. 

4. Install a new clamp on the inlet hose 
and connect the hose to the filter. 
Thread filter into the carburetor 
inlet port. Tighten the filter. 

5. Position the fuel line hose clamp and 
crimp or tighten the clamp securely. 

6. Start the engine and check for fuel 
leaks. 
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FIG. 1 Carter Fuel Pump 
Assembly—300 H.D., 330, 


361 and 391 CID Engines 


7. Install the air cleaner. 


IN-LINE FUEL FILTER—500-800 
SERIES—WITH ELECTRIC FUEL PUMP 


1. Unscrew the lower section from the 
upper section and remove the filter 
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FUEL SYSTEMS-GASOLINE 


50-24-03 


element and gasket (Fig. 3). Discard 
the element and gasket. 

2. Clean the lower section in cleaning 
solvent. Clean the upper section 
with a cloth. 

3. Coat a new gasket with light engine 
oil and position the gasket on the 
lower section. 

4. Place a new filter element in the 
lower section. 

5. Thread the lower section onto the 
upper section until the gasket 
contacts the upper section. Turn the 
lower section an additional 1/8 turn. 


IN-LINE FUEL FILTER—850-900 
SERIES— WITH ELECTRIC FUEL PUMP 


1. Remove the drain plug from the 
filter bowl, and drain the fuel from 
the bowl into a suitable container 
(Fig. 4). 

2. Remove the center bolt and washer, 
then remove the filter bowl and 
mounting gasket (Fig. 5). Remove 
the filter element, gaskets, spring 
and spring seat. 

3. Discard the filter element and 
gaskets. Clean the filter lower 
section in cleaning solvent. Clean 
the upper section with a cloth. 

4. Position the spring seat, spring and 
new lower gaskets in the filter bowl 
as shown in Fig. 5. Install a new 
element in the filter bowl. Position 
the filter and new upper gaskets 
against the upper body. Install and 
tighten the center bolt and washer. 


CARBURETOR ADJUSTMENTS 
IDLE SPEED AND FUEL MIXTURE 


To help assure that 1973 Ford 
Motor Company vehicles operate within 
the limits of Government regulations 
governing exhaust emission, all 
carburetors are equipped with idle fuel 
mixture adjusting limiters. The limiters 
control the maximum idle fuel richness 
and help prevent overly rich idle 
adjustments. 

The external-type plastic idle limiter 
cap is installed on the head of the idle 
fuel mixture adjusting screw(s). Any 
idle fuel mixture adjustment made on 
carburetors having this type of limiter 
must be within the range of the idle 
adjusting limiter. Under no 
circumstances are the idle adjusting 
limiters or the limiter stops on the 
carburetor to be mutilated or deformed 
to render the limiter inoperative. On a 
Motorcraft Model 2100-D 2-V 
carburetor; the power valve cover must 
be installed with the limiter stops on the 
cover in position to provide a positive 
stop for the tabs on the idle adjusting 
limiters (Fig. 6). 
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FIG. 2 Carter Sealed Design Fuel 
Pump Assembly— 240, 
300, 360 and 390 CID 
Engines 


FILTER 


| 4 COVER 


FILTER 


1 a ELEMENT 


FILTER Z” 
HOUSING 


N 


V 1069-А 


FIG. 3 Typical In-Line Fuel 
Filter—500-800 Series With 
Electric Fuel Pump 
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FIG. 4 Fuel Filter Installation—850- 
900 Series—With Electric 
Fuel Pump 
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FIG. 5 Fuel Filter Assembly 


A satisfactory idle should be 
obtainable within the range of the idle 
adjusting limiters, if all other engine 
systems are operating within 
specifications. 

Following are the normal 
procedures necessary to properly adjust 
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IDLE ADJUSTING LIMITERS 
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FIG. 6 Motorcraft Model 2100-D 
2-V Idle Adjusting Limiters 
qnd Limiter Stops—Bottom 
View 


the engine idle speed and fuel mixture. 

The specific operations should be 

followed in the sequence given whenever 

the idle speed or idle fuel adjustments 
are made. 

In isolated cases, a satisfactory idle 
condition may not be achieved by 
performing the normal procedures. If 
this occurs, refer to Supplemental Idle 
Speed and Fuel Mixture Procedures. 
Normal Idle Fuel Settings—Engine 
Off 
l. Set the idle fuel mixture screw(s) 

and limiter cap(s) to the full 

counterclockwise position of the 
limiter cap(s) as illustrated in 

Figures 7, 8 and 9. 

2. Back off the idle speed adjusting 
screw until the throttle plate(s) seat 
in the throttle bore(s). 

3. Besure the dashpot or solenoid (if so 
equipped) plunger is not interfering 
with the throttle lever (Fig. 10). 

It may be necessary to loosen the 
dashpot to allow the throttle plate to 
seat in the throttle bore. 

4. Turn the idle speed adjusting screw 
inward until it just makes the 
contact with the screw stop on the 
throttle shaft and lever assembly, 
and then turn the screw inward 1 1/ 
2 turns to establish a preliminary 
idle speed adjustment (Figs. 10, 11 
and 12). 

Normal Idle Fuel Settings—Engine On 
Set the parking brake while making 

idle mixture and speed adjustments. 

l. The engine and underhood 
temperatures must be stabilized 
before idle adjustments are made. 
Run the engine a minimum of 20 
minutes at 1500 rpm. This can be 
done by positioning the fast idle 
screw on the intermediate stop of the 
fast idle cam. 

2. Check the initial ignition timing and 
the distributor advance and retard. 
Use an accurate reading tachometer 
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FIG. 7 Idle Fuel Mixture Limiter 
Caps—Motorcraft Model 
2100-D 2-V 
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FIG. 8 Idle Fuel Mixture Limiter 
Cap— Carter Model YF-1-V 


when checking the initial ignition timing 

and idle fuel mixture and speed. 

3. On a vehicle with a manual-shift 
transmission, the idle setting must 
be made only when the transmission 
is in neutral. 

On a vehicle with ап automatic 
transmission, the idle adjustment is 
made with the parking brake on and the 
transmission selector lever in the Drive 
range, except as noted when using an 
exhaust gas analyzer. 

4. Besure the choke plate is in the full- 
open position. 

5. Turn the headlights on high beam, 
to place the alternator under a load 
condition in order to properly adjust 
the specified engine idle. 

6. The final idle speed adjustment is 
made with the air conditioner (if so 
equipped) turned OFF. 


7. Adjust the engine curb idle rpm to 
specifications. The tachometer 
reading (rpm) must be taken with 
the air cleaner installed. On vehicles 
with less than 50 miles, set the idle 
speed approximately 25 rpm below 
specifications to allow for an idle 
rpm increase as the engine loosens 
up in the first 100 miles of driving. 
On carburetors equipped with a 

solenoid throttle positioner (Fig. 12), 
turn the solenoid adjusting nut in or out 
to obtain the specified rpm. Disconnect 
the solenoid lead wire at the bullet 
connector near the wiring harness, then 
adjust the carburetor throttle stop screw 
to obtain 500 rpm with the automatic 
transmission in NEUTRAL. Connect 
the solenoid lead wire and open the 
throttle slightly by hand. The solenoid 
plunger will follow the throttle lever and 
remain in the fully extended position as 
long as the ignition is on and the 
solenoid energized. 

If it is not possible to adjust the idle 
speed with the air cleaner installed, 
remove it and make the adjustment. 
Then replace the air cleaner and check 
again for the specified rpm. 

8. Turn the idle mixture adjusting 
screw inward to obtain the 
smoothest idle possible within the 
range of the idle limiter. 

Check for idle smoothness only with 
the air cleaner installed. 

Supplemental Idle Speed and Fuel 

Mixture Procedures 
If a satisfactory idle condition is not 

obtained after performing the preceding 

normal idle fuel settings, additional 
checks of engine systems must be 
performed. 

1. The following items should be 
checked and, if required, corrected. 
a. Vacuum leak(s)—Refer to the 

Wiring and Vacuum Diagrams 
Manual (Form 7795P-73) for 
vacuum schematic diagrams and 
the location of the vacuum lines. 

b. Ignition system wiring 

continuity. 

с. Spark plugs. 

d. Distributor breaker point dwell 

angle. 

e. Distributor point condition. 

f. Initial ignition timing. 

In certain instances, it may be 
possible that the idle condition is not as 
good as normally expected. It is 
suggested that the customer with a new 
vehicle be advised that the vehicle be 
driven 50 to 100 miles. Then, when the 
engine friction has been reduced, the 
idle condition should be improved. If, 
after this break-in period, the idle 
condition is believed to be 
unsatisfactory, readjust the engine idle 
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speed to specification and observe for a 

satisfactory idle. 

2. If the idle condition is not improved 
after the items in Step 1 have been 
checked, perform the following 
engine mechanical checks: 

a. Fuel level. 

b. Crankcase ventilation system. 

c. Valve clearance, using the 
collapsed tappet method on 
hydraulic valve lifters. 

d. Engine compression. 

3. After verification of all engine 
systems has been made, there may be 
isolated cases where a satisfactory 
idle condition has not been obtained, 
due possibly to a lean idle fuel 
mixture. If this condition is 
encountered, check the air-fuel ratio 
with the aid of an exhaust gas 
analyzer, and adjust the air-fuel 
ratio or idle co reading to 
specifications. 

USE OF THE EXHAUST GAS 

ANALYZER 


The use of the exhaust gas analyzer 
is recommended only after the Normal 
Fuel Setting Procedures and Additional 
Idle Speed and Fuel Mixture Procedures 
have been performed and the engine idle 
condition is still not satisfactory. 

1. Connect a Rotunda Model ARE 27- 
56U or 76 Exhaust Gas Analyzer, 
JJRE-23 Exhaust Emission 
Analyzer, or equivalent A/C- 
powered unit, in accordance with 
instructions provided by the 
manufacturer. All exhaust gas 
analyzers must be checked for 
proper calibration. Rotunda 
analyzers must have a Certified 
Calibration identification on the 
face of the instrument. 

2. Observe the reading obtained on the 
exhaust gas analyzer. The analyzer 
reading must be taken with the air 
cleaner installed. Refer to the 
specifications for the minimum air- 
fuel ratio or idle CO reading. 

3. Turn the idle mixture adjusting 
screw(s), as required, within the 
range of the idle limiter until the 
specified air-fuel ratio is obtained 
(on 2-V and 4-V carburetors, turn 
the idle limiters an equal amount). 
The analyzer reading must be 
obtained with the air cleaner 
installed. Correct for any changes in 
engine idle speed immediately as the 
idle mixture screw(s) or limiters are 
turned. Allow at least 10 seconds 
following each idle mixture screw or 
limiter adjustment for the analyzer 
reading to properly respond and 
stabilize. 
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FIG. 9 Idle Fuel Mixture Limiter—Holley 
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FIG. 10 Idle Speed Adjustment and 
Dashpot—Motorcraft 
Model 2100-D 2-V 


Verify the analyzer 
reading—Thermal conductivity exhaust 
gas analyzers will give an erroneously 
rich reading if the air-fuel mixture or 
idle CO reading is extremely lean. To 
check for this condition, partially hand 
choke the carburetor, or rapidly open 
and close the throttle three or four times 
to enrich the air-fuel mixture or idle CO 
reading. The analyzer meter will reflect 
the momentary rich condition. Then it 
will deflect in the lean direction as the 
rich condition subsides, and will 
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FIG. 11 Idle Speed Adiusting 
Screw—Carter Model YF 


1-V 


gradually return to a richer reading as 

the excessively lean air-fuel ratio or idle 

CO reading is produced. Vehicles with 

an automatic transmission must be in 

Neutral while this is being done. 

4. If the air-fuel ratio or idle CO 
reading is to specifications, and the 
various engine systems are 
functioning correctly, no further 
adjustments should be made. 

If the air-fuel ratio or idle CO 
reading 15 not to specifications as shown 
by the analyzer reading, it may be 
corrected by altering the controlled 
limits of the carburetor idle fuel system. 
Refer to the procedures in Removal and 
Installation of Idle Limiter Caps. 
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REMOVAL AND INSTALLATION OF 
IDLE LIMITER CAPS 


1. Remove the plastic limiter caps by 
cutting with side-cutter pliers and 
knife. After the cut is made, 
carefully pry the limiter apart. On 
some carburetors, it may be 
necessary to remove the carburetor 
to remove the limiters. 

On Holley 4-V carburetors with the 
limiters installed in the metering block, 
pry the limiters off with a screwdriver. 
2. After the limiters are removed, set 

the carburetor to the correct air-fuel 

ratio, using the exhaust gas analyzer. 

3. When the air-fuel ratio is within 
specifications, install colored plastic 
service limiter caps. 

When installing a limiter cap, use 
care not to turn the idle mixture screw 
with the cap. Position the cap so that it 
is in the maximum counterclockwise 
position with the tab of the limiter 
against the stop on the carburetor. 

The idle mixture adjusting screw 
will then be at the maximum allowable 
outward, or rich, setting. 

To install the service limiter cap, use 
a straight, forward pushing force with 
thumb pressure or a 3/8-inch socket 
wrench extension. 

4. Recheck the air-fuel ratio or idle CO 
reading with the air cleaner 
installed, using the exhaust gas 
analyzer to make sure the limiter 
caps are properly installed. After the 
idle limiter has been reset and the 
air-fuel ratio or idle CO reading and 
idle condition are satisfactory, 
stamp or scribe the letter R on the 
carburetor identification tag just 
above the name MOTORCRAFT to 
indicate that the carburetor has been 
reworked. 
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Fast Idle Cam Index Setting 

l. Position the fast idle screw on the 
kickdown step of the fast idle cam 
against the shoulder of the high step. 

2. Adjust by bending the choke plate 
connecting rod to obtain the 
specified clearance between the 
lower edge of the choke plate and 
the carburetor bore. 

Fast Idle Speed—Manual Choke 

Carburetor 

1. Open the throttle plate and hold the 
choke plate fully closed to allow the 
fast idle cam to rotate to the fast idle 
position. 

2. Set the fast idle speed, using the fast 
idle adjusting screw. 

Fast Idle Speed—Automatic Choke 

Carburetor 
The fast idle adjusting screw 

contacts one edge of the fast idle cam. 
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FIG. 12 Carter Model YF 1-V with 
Throttle Solenoid 
Positioner 
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FIG. 13 Choke Plate Clearance 
Adjustment (De-Choke) 


The cam permits a faster engine idle 
speed for smoother running when the 
engine is cold during choke operation. 
As the choke plate is moved through its 
range of travel from the closed to the 
open position, the fast idle cam pick-up 
lever rotates the fast idle cam. Each 
position on the fast idle cam permits a 
slower idle rpm as engine temperature 
rises and choking is reduced. 

Make certain the curb idle speed and 
mixture are adjusted to specification 
before attempting to set the fast idle 
speed. 


l. With the engine operating 
temperature normalized (hot), air 
cleaner removed and the tachometer 
attached, manually rotate the fast 
idle cam until the fast idle adjusting 
screw rests on the specified step of 
the cam. 

2. Turn the fast idle adjusting screw 
inward or outward as required to 
obtain the specified fast idle rpm. 

Anti-Stall Dashpot 
The engine idle mixture speed must 

be properly adjusted before adjusting 

the anti-stall dashpot. 

1. Remove the air cleaner. 

2. Loosen the anti-stall dashpot 
locknut. 

3. With the choke plate open, hold the 
throttle plate closed (idle position), 
and check the clearance between the 
throttle lever and dashpot plunger 
tip with a feeler gauge of the 
specified clearance dimension. Turn 
the dashpot inward or outward to 
obtain the specified clearance and 
tighten the lock nut. The clearance 
must be measured with the plunger 
fully depressed. 

Automatic Choke Thermostatic Spring 

Housing Adjustment 
The automatic choke has an 

adjustment to control its reaction to 

engine temperature. By loosening the 
clamp screws that retain the 
thermostatic spring housing to the 
choke housing, the spring housing can 


be turned to alter the adjustment. Refer 

to the specifications for the proper 

setting. 

l. Remove the air cleaner assembly 
from the carburetor. 

2. Loosen the thermostatic spring 
housing clamp attaching screws. Set 
the spring housing to the specified 
index mark and tighten the clamp 
attaching screws. 

3. If other carburetor adjustments are 
not required, install the air cleaner 
assembly on the carburetor. 

De-Choke Clearance 

1. Remove the air cleaner, then remove 
the choke thermostatic spring 
housing from the carburetor. 

2. Hold the throttle plate fully open 
and close the choke plate as far as 
possible without forcing it. Use a 
drill of the proper diameter to check 
the clearance between the choke 
plate and air horn (Fig. 13). 

3. If the clearance is not within 
specification, adjust by bending the 
arm on the choke trip lever. Bending 
the arm downward will increase the 
clearance, and bending it upward 
will decrease the clearance. Always 
recheck the clearance after making 
any adjustment. 


50-24-07 


4. Install the baffle plate, gasket and 
thermostatic coil housing. Be sure 
the thermostatic spring engages the 
tang on the choke lever and shaft 
assembly. 

5. Set the thermostatic choke housing 
to the specified index mark and 
tighten the attaching screws. 

Pulldown Clearance 

l. Remove the air cleaner. Remove the 
choke thermostatic spring housing 
from the carburetor. 

2. Bend a 0.026 inch diameter wire 
gauge at a 90 degree angle 
approximately 1/8 inch from one 
end. Insert the bent end of the gauge 
between the choke piston slot and 
the right hand slot in the choke 
housing. Rotate the choke piston 
lever counterclockwise until the 
gauge is snug in the piston slot. 

3. Exert a light pressure on the choke 
piston lever to hold the gauge in 
place, then use a drill gauge with a 
diameter equal to the specified 
clearance between the lower edge of 
the choke plate and the carburetor 
bore to check clearance (Fig. 14). 

4. To adjust the choke plate pulldown 
clearance, bend the choke piston 
lever as required to obtain the 
specified setting. Remove the choke 
piston lever for bending to prevent 
distorting the piston link, causing 
erratic choke operation. 

5. Install the choke thermostatic 
spring housing and gasket. Set the 
housing to specifications. 
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Fast Idle Speed Adjustments 

The fast idle adjusting screw (Fig. 
15) contacts one edge of the fast idle 
cam. The cam permits a faster engine 
idle speed for smoother running when 
the engine is cold during choke 
operation. As the choke plate is moved 
through its range of travel from the 
closed to the open position, the fast idle 
cam pick-up lever rotates the fast idle 
cam. Each position of the fast idle cam 
permits a slower idle rpm as engine 
temperature rises and choking is 
reduced. On vehicles equipped with а 
spark delay device, by-pass the delay 
device by connecting a vacuum line 
directly from the carburetor spark port 
to the advance side of the distributor. 
Also, on vehicles equipped with EGR 
system, disconnect and plug the vacuum 
line to the EGR valve before setting the 
fast idle speed. 

Make certain the idle (hot engine) 
speed and mixture is adjusted to 
specification before attempting to set 
the fast idle speed. 

1. With the engine operating 
temperature normalized (hot), air 
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FIG. 14 Pulldown Clerarance 
Adjustment—Carter Model 
YF 1-V 
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FIG. 15 Fast (Cold Engine) Idle 
Speed 
Adjustment—Motorcraft 
Model 2100-D 2-V 


cleaner removed and the tachometer 
attached, manually rotate the fast 
idle cam until the fast idle adjusting 
screw rests on the center step on the 
cam. 

2. Start the engine, and turn the fast 
idle adjusting screw inward or 
outward as required to obtain the 
specified idle rpm. 

Anti-Stall Dashpot Adjustment 
The anti-stall dashpot adjustment is 

made with the air cleaner removed. 
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FIG. 16 Anti-Stall Dashpot 
Adjustment—Motorcraft 
Model 2100-D 2-V 


1. With the engine idle speed and 
mixture properly adjusted, and the 
engine at normal operating 
temperature, loosen the anti-stall 
dashpot locknut (Fig. 16). 

2. Hold the throttle in the closed 
position and depress the plunger 
with a screwdriver blade. Measure 
the clearance between the throttle 
lever and the plunger tip. Turn the 
anti-stall dashpot in a direction to 
provide the specified clearance 
between the tip of the plunger and 
the throttle lever. Tighten the 
locknut to secure the adjustment. 

3. Check the accelerating pump stroke 
for adjustment. Install the air 
cleaner. 

Accelerating Pump Adjustment 
The accelerating pump stroke has 

been set to help keep the exhaust 
emission level of the engine within the 
specified limits. The additional holes 
provided for pump stroke adjustment 
are for adjusting the stroke for specific 
engine applications. The stroke should 
not be changed from the specified 
setting. 

If the pump stroke has been 
changed from the specified setting, refer 
to the following instructions to correct 
the stroke to specifications. 

The throttle shaft lever (overtravel 
lever) has 4 holes and the accelerating 
pump link has 2 holes (Fig. 17) to 
control the accelerating pump stroke. 

The accelerating pump operating 
rod should be in the specified hole in the 
overtravel lever and the inboard hole 
(hole closest to the pump plunger) in the 
accelerating pump link (Fig. 17). 

1. To release the rod from the retainer 
clip, press the tab end of the clip 
toward the rod; then, at the same 
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time, press the rod away from the 
clip until it is disengaged. 

2. Position the clip over the specified 
hole in the overtravel lever. Press the 
ends of the clip together and insert 
the operating rod through the clip 
and the overtravel lever. Release the 
clip to engage the rod. 

Choke Plate Pulldown Clearance 

Adjustment— Manual Choke 

1. Remove the air cleaner. Pull the 
choke cam and lever to the full 
choke position. Insert the specified 
size gauge or drill between the 
downward side of the choke plate 
and the air horn wall (Fig. 18). The 
gauge or drill will open the choke 
plate against the pull-down spring 
tension. 

2. Adjust the choke operating (pull- 
down) rod adjusting nut to compress 
the spring to just contact the plastic 
swivel (Fig. 18). 


CHOKE PLATE PULLDOWN AND 
FAST IDLE CAM CLEARANCE 


CHOKE PLATE PULLDOWN 


1. Remove the air cleaner. 

2. With the engine at normal operating 
temperature, loosen the choke 
thermostatic spring housing retainer 
screws and set the housing 90 
degrees in the rich direction. 

3. Disconnect and remove the choke 
heat tube from the choke housing. 

4. Turn the fast idle adjusting screw 
outward one full turn. 

5. Start the engine, then check for 
specified clearance between the 
lower edge of the choke plate and 
the air horn wall (Fig. 19). 

6. Because the choke plate pulldown is 
set in production by means of an air- 
fuel meter, no specific clearance is 
indicated for pulldown adjustment. 
If the vehicle shows indication of 
leaness during cold starting, 
decrease the clearance between the 
choke plate and the air horn wall by 
0.020 inch. If the engine shown signs 
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FIG. 17 Accelerating Pump Stroke Motorcraft Model 2100-D 2-V 
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FIG. 18 Adjusting Choke Plate Pulldown Clearance— Motorcraft Model 2100- 
D 2-V with Manual Choke 
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of an overrich condition during cold 
starting, increase the pulldown 
clearance by 0.020 inch. If 
additional adjustment is required 
always make the adjustments 15 
Steps of 0.020 inch. If the original 
pulldown adjustment 15 lost, set the 
clearance between the choke plate 
and the air horn to 0.160 inch. Then 
adjust as required in steps of 0.020 
inch. 

Connect the choke heat tube and set 
the choke thermostatic spring 
© tan tn esesification<. Adiust the 


1. 


Rotate the choke thermostatic 
spring housing 90 degrees in the rich 
direction. 


Adjust the fast idle cam adjusting 
screw to obtain the proper setting. 
Set the choke thermostatic spring 


2. Position the fast idle speed screw on housing to specifications. Adjust the 
the high step of the cam. anti-stall dashpot, idle speed and 
3. Depress the choke pulldown fuel mixture. 


diaphragm against the diaphragm 
stop screw to place the choke in the 
pulldown position. 

4. While holding the choke pulldown 
diaphragm depressed, open the 
throttle slightly and allow the fast 
idle cam to fall. 

5. Close the throttle and check the 
position of the fast idle cam or lever. 


HOLLEY 2-V AND 4-V CARBURETOR 
FAST IDLE SPEED—INITIAL SETTING 
ADJUSTMENT 


If the carburetor was removed from 
the vehicle for replacement or overhaul 
procedures, it is recommended that an 
initial fast idle adjustment be performed 
as follows. 


50-24-09 


FUEL SYSTEMS-GASOLINE 


50-24-09 


330 апа 361 2-V 

With the throttle plates closed and 
the choke plate wide open, measure the 
clearance between the fast idle cam and 
the fast idle screw. If the clearance is not 
to specifications, turn the fast idle screw 
the required amount to increase or 
decrease the clearance. A 1/4 turn in or 


out will alter the clearance by 
approximately 0.008 inch. 
391 4-V 


With the primary throttle plates 
closed, measure the clearance between 
the fast idle cam and the head of the fast 
idle cam and the head of the fast idle 
screw (Fig. 20). If the clearance is not to 
specifications, remove the governor 
housing. 

Turn the fast idle screw the required 
amount to increase or decrease the 
clearance. A 3/16 inch wrench with a 
90 degree head will be required to 
perform the adjustment. A 1/4 turn in 
or out will alter the clearance by 
approximately 0.008 inch. 

Install the housing on the carburetor 
governor and check the clearance, as 
outlined in Paragraph 2. When the 
clearance is properly adjusted, install 
the governor housing. 

401, 477 and 534 4-V 

With the choke in the wide open 
position, turn the fast idle adjusting 
screw (Fig. 21) in until it just touches 
the fast idle cam; then back it off 1/8 to 
1/4 turn. 


HOLLEY 2-V AND 4-V FAST IDLE 
SPEED—FINAL SETTING 


A hand (cable) operated throttle 
control has been provided for the 
engines in various vehicle models and 
series. The throttle is actuated by a 
knob, located on the instrument panel. 
The hand operated throttle control is 
useful for maintaining constant engine 
speed when running power take-off 
equipment or when performing certain 
service operations. 

The fast (cold engine) idle speed is 
adjusted with the hand throttle control 
knob pushed fully inward. The idle (hot 
engine) speed must be adjusted to 
specification before the fast idle speed 
can be adjusted. 

330 and 361 2-V V-8 and 391 4-V V-8 
Engines 

The fast idle speed adjustment screw 
for the carburetor on a 330 and 361 2- 
V V-8 engine is located in the throttle 
housing. The fast idle speed adjustment 
screw for the 391 4-V V-8 engine is 
located in the governor housing (Fig. 
20). 

ie fast idle adjustment screw 
contacts the fast idle cam during the 
engine warm-up period and controls the 
fast (cold engine) idle speed. 
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DRILL OR GAUGE ОҒ 
SPECIFIED CLEARANCE 


FAST IDLE 
CAM ADJUSTING 


CHOKE HEAT TUBE 
CONNECTION 


FAST IDLE 
ADJUSTING SCREW 


У 1530-B 


FIG. 19 Measuring Choke Plate Pulldown 


GOVERNOR HOUSING 
FAST IDLE CAM 


FAST IDLE ADJUSTING SCREW У1005-А 


FIG. 20 Fast (Cold Engine) Idle 
Speed Adjustment—391 
4-V Engine 


1. Adjust the idle (hot engine) speed 
and mixture to specifications before 
attempting to set the fast (cold 
engine) idle speed. The fast idle 
speed adjustment is made with the 
engine at normal, stabilized 
operating temperature. 

2. With the engine operating and a 
tachometer attached to the engine, 
disconnect the choke cable housing 
from the choke cable bracket clamp. 
Pull the choke cable housing 
rearward until the choke plate 
operating lever is against the stop on 
the choke cable bracket. Hold the 


FAST IDLE ADJUSTING SCREW 


FAST IDLE 
CAM 


V1006-A 


FIG. 21 Fast (Cold Engine) Idle 
Speed Adjustment— 401, 
477 and 534 4-У У-8 


Engines 


choke plate open to the choke 
pulldown limit, to keep the engine 
running. 

3. Check the fast (cold engine) rpm. If 
the idle rpm is not to specification, 
turn the fast idle screw clockwise 
with a 3/16 inch wrench to decrease 
the engine rpm or counterclockwise 
to increase the rpm. On a 4-V 
carburetor, a 3/16 inch wrench with 
a 90 degree head will be required to 
perform the adjustment. 

4. Turn off the engine and remove the 
tachometer. 

5. Push the choke lever nahia ~-a 
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housing forward to the full choke 
position and clamp the choke cable 
housing to the choke cable bracket. 

6. Install the air cleaner assembly if 
other adjustments are not required. 
The fast іШе adjustment screw оп 

the left side of the carburetor contacts 

the fast idle cam during the engine 
warm-up period and controls the fast 

(cold engine) idle speed (Fig. 20). 

401, 477 апа 534 4-V V-8 Engines 

1. Adjust the idle (hot engine) speed 
and mixture before attempting to set 
the fast (cold engine) idle speed. The 
fast idle speed adjustment is made 
with the engine at a normal, 
stabilized operating temperature. 

2. With the choke in the wide open 
position, turn the fast idle adjusting 
screw (Fig. 20) in until it just 
touches the fast idle cam; then back 
it off 1/8 to 1/4 turn. 


HOLLEY CARBURETOR 
ACCELERATING PUMP LEVER 
ADJUSTMENT 


1. Using а feeler gauge and with the 


throttle plates (primary throttle 
plates on 4-V carburetors) in the 
wide open position, there should be 
the specified clearance between the 
accelerating pump operating lever 
adjustment screw head and the 
pump arm when the pump arm is 
depressed manually. 


2. If adjustment is required, loosen the 


adjusting screw locknut and turn the 
adjusting screw in to increase the 
clearance and out to decrease the 
clearance. One-half turn of the 
adjusting screw is equal to 
approximately 0.015 inch. When the 
proper adjustment has been 
obtained hold the adjustment screw 
in position with a wrench and 
tighten the lock nut. 

3. Perform an accelerating pump 
stroke adjustment, if required. 


HOLLEY CARBURETOR 
ACCELERATING PUMP STROKE 
ADJUSTMENT 


The accelerating pump stroke has 
been set to help keep the exhaust 


emission level of the engine within the 
specified limits. The additional holes 
provided for pump stroke adjustment 
are for adjusting the stroke for specific 
engine applications. The stroke should 
not be changed from the specified 
setting. 

If the pump stroke has been 
changed from the specified setting refer 
to the following instructions to correct 
the stroke to specifications. 

If a change in the adjustment is 
required, make certain the proper hole 
(top or bottom) in plastic accelerating 
pump cam, located behind the throttle 
lever, is properly aligned (indexed) with 
the numbered hole (top or bottom) in the 
throttle lever before installing the 
attaching screw. 


SPECIFICATIONS 


Refer to the Truck Specifications 
Book for Fuel System Specifications. 
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PART 50-26 Exhaust Systems 


COMPONENT INDEX 
MAINTENANCE 
Exhaust Control Valve Operation 


COMPONENT INDEX 


Exhaust System Inspection 


MAINTENANCE 


CHECK EXHAUST CONTROL 
VALVE FOR FREE OPERATION 
(IF SO EQUIPPED) 


Check the thermostatic spring of the 
valve to make sure it is hooked on the 
stop pin. The spring stop is at the top of 
the valve housing when the valve is 
properly installed. 

To check the exhaust control valve, 
make sure the spring holds the valve 


EXPANSION PLUG 


WELD VALVE TO SHAFT WITH COUNTERWEIGHT 


TOUCHING BUT NOT DEFLECTING STOP PIN SPRING 


STOP PIN 
SPRING 


0.030 INCH 
COUNTERWE IGHT 
TO MANIFOLD 
CLEARANCE 


closed. Actuate the counterweight by 
hand to make sure it moves freely 
through approximately 90 degrees of 
rotation without binding. 

The valve is closed when the engine 


VALVE TENSION SPRING А2305-В 


FIG. 1 Engine Exhaust Control Valve—Typical 


is cold (Fig. 1). However, a properly 
operating valve will open when very 
light finger pressure is applied to the 
counterweight. Rapidly accelerate the 
engine to make sure the valve 
momentarily opens. The valve is 
designed to open when the engine is at 
normal operating temperature and is 
operated at high rpm. 


Lubricate and free the valve with the 
specified solvent (Part 50-03) if the valve 
is sluggish or stuck. 


INSPECT EXHAUST SYSTEM 


The exhaust system must be free of 
leakage, binds, groundings, excessive 
vibration and restrictions. Check the 
exhaust manifold and pipe connections 
to be sure they are securely attached. 


Leaks can usually be detected 
visually, or in some cases, a whistling 
noise may be heard at the pipe 
connections. Check the various sections 
of the exhaust system for signs of 
leaking or burning through. 

Muffler inlet and outlet pipes and 
the various pipe connectors must 
overlap sufficiently to prevent leakage, 
and provide enough overlap to support 
proper tightening of the retaining 
clamp(s). Replace all sections that show 
signs of burning through. 


Exhaust system vibration, 
grounding or binds are usually caused 
by: loose, broken or improperly aligned 
clamps or brackets; improper 
installation of the inlet pipe flange on 
the exhaust manifold, or improper pipe 
connections. Any of the aforementioned 
conditions may cause changes to the 
clearances of the exhaust system 
components. If any of these conditions 
exist, the exhaust system components 
must be checked and adjusted to make 
certain clearances are maintained. 
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PART 50-27 Cooling System 


LUBRICATION 
Shutter Assembly — Radiator 
MAINTENANCE 


Coolant Mixture 
Coolant Recovery System — Filling 
Cooling System — Draining 


Cooling System, Hoses and 
Lines — Inspection 


PRE-DELIVERY 


CHECK THE COOLING SYSTEM, 
HOSES AND LINES 


Check for leaking radiator hoses and 
tighten if necessary. 

Make sure all supporting brackets 
for hoses are in place and that the hoses 
are properly installed in the supports. 


CHECK RADIATOR COOLANT 
LEVEL (ENGINE AT NORMAL 
OPERATING TEMPERATURE) 


CAUTION: Avoid injury when 
checking a hot engine. Muffle the 
radiator cap in a thick cloth and turn it 
slowly counterclockwise only until the 
pressure starts to escape. After the 
pressure has completely dissipated, 
finish removing the cap. 

On conventional radiators, the 
coolant level should be approximately 1 
inch below the bottom of the radiator 
filler neck. On vehicles with an 
expansion tank, fill the tank 2/3 full. 

On L-Series gasoline and Ford V-8 
Diesel engines, with crossflow 
radiators, fill until the coolant is visible 


Anti-Freeze Protection Check ..... 
Coolants ие» occa ERR S 
Coolant Level Check ............ 


Glo ПП КОНЕ onc TEES 


COMPONENT INDEX COMPONENT INDEX 


Shutterstat Integral Air 


Filter Cleaning 


PRE-DELIVERY 


Lines — Check 


through the sightglass— engine cold. 
(Caution—Do not operate engine if 
coolant level is below sightglass.) 

On L-Series Cummins and Detroit 
Diesel engines, fill until the coolant is 
visible through the bottom of the upper 
sightglass with engine cold. 
(Caution—Do not operate engine if 
coolant level is below the lower 
sightglass.) 

When adding coolant, a mixture of 
Ford Permanent Anti-Freeze and water 
is recommended. To avoid possible 
chemical damage to the cooling system, 
do not mix different brands of anti- 
freeze no use other than a permanent 
anti-freeze meeting Ford specification 
ESE-M97B18-C. 

Keep the freeze protection at an 
adequate level for the temperatures 
which may occur in the area in which the 
vehicle will be operated. It should be 
maintained at least to 0 degrees F to 
provide adequate corrosion and boiling 
protection. Ford Permanent Anti-freeze 
тау be added undiluted if anti-freeze 
protection below -35 degrees F is 


Shutters Inspection — Radiator 
Sight Glass — Radiator 


Anti-Freeze Protection Check 
Cooling System, Hoses and 


required. Refer to the coolant mixture 
charts on the container. 

Tap water may be used in the 
mixture except where it is known to be 
very hard or to have a high alkaline 
content. 


CHECK ANTI-FREEZE 
PROTECTION 


Be sure the engine is at operating 
temperature. Check the anti-freeze in 
the cooling system by using a permanent 
anti-freeze test hydrometer. Standard 
protection is to -20 degrees F. (-35 
degrees F. for Canadian and Alaskan 
vehicles) with a solution of Ford 
Permanent Anti-Freeze and water. The 
freeze protection of engine should be 
maintained at an adequate level for the 
temperatures which may occur in the 
area in which the vehicle will be 
operated. Regardless of the freeze 
protection required for gasoline engines 
during cold weather, it must be 
maintained at least to O degrees F. to 
provide adequate corrosion and boiling 
protection. 


а 


LUBRICATION 


LUBRICATE RADIATOR SHUTTER 
ASSEMBLY 


АП vanes should move freely 


without binding. On all except W-Series, 
the shutter blade pivot rod and arms 
should be lubricated with SAE 10W 


engine oil. On W-Series lubricate the 
shutter control shaft bushings with SAE 
10W engine oil. 
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MAINTENANCE 


COOLANT 


Correct coolant level is essential for 
maximum circulation and adequate 
cooling. In addition, for the cooling 
system to perform its function, it must 
receive proper care. This includes 
keeping the radiator fins clean and a 
periodic inspection of the cooling system 
for leakage. 

Use care when removing the 
radiator cap to avoid injury from 
escaping steam or hot water. 

In production, the cooling system is 
filled with a 45-55 solution of Ford 
Permanent Anti-freeze and water (50-50 
solution for Canadian, Alaskan and 
export delivery) which prevents 
corrosion, keeps the cooling system 
clean, provides anti-freeze protection to 
-20 degrees F. in winter (-35 degrees for 
Canadian, Alaskan and export delivery) 
and provides for higher summer 
operation temperatures. 

For the most effective cooling 
system operation, this mixture strength 
should be maintained all year around 
and in all climates. 


You should keep the freeze 
protection of your engine at an adequate 
level for the temperatures which may 
occur in the area in which your truck 
will be operated. Regardless of the 
freeze protection required for your 
climate during cold weather, it must be 
maintained at least to O degrees F. to 
provide adequate corrosion and boiling 
protection. 


АП coolant added should be the 
specified mixture of Ford Permenent 
Anti-freeze and water. 


Ordinary tap water may be used in 
an emergency except in areas where the 
water is known to be exceptionally hard 
or to have a high alkali content. The 
cooling system should be drained and 
flushed and the proper mixture of anti- 
freeze added as soon as possible, 
however. 


To avoid possible overheating in 
very hot weather, do not use mixtures 
with more than 50 percent anti-freeze 
except in areas where anti-freeze 
protection below -35 degrees F is 
required. In this case, refer to the 
coolant mixture chart on the Ford 
Permanent Anti-freeze container. 


Do not add any radiator sealers 
containing water soluble oil to the 
cooling system as it will make the 
corrosion resistor (water filter) 
inoperative. 


RADIATOR COOLANT MIXTURE 


To prevent damage to the cooling 
system during periods of below freezing 
ambient temperature, when water or 
anti-freeze is added to the supply tank, 
always operate the engine at fast idle for 
30 minutes before letting the truck stand 
with the engine off for prolonged 
periods. This will allow a uniform 
mixture throughout the cooling system 
and prevent damage by freezing, when 
sufficient anti-freeze is used. 

A standard ethylene glycol 
hydrometer can be used to check the 
protection level of the long-life coolant. 


DRAINING AND FILLING THE 
COOLING SYSTEM 


TRUCKS WITH GASOLINE ENGINES 


To prevent loss of anti-freeze when 
draining the radiator attach a hose on 
the radiator drain cock and drain the 
coolant from the radiator into a clean 
container. 

To drain the radiator, open the drain 
cock located at the bottom of the 
radiator and remove the radiator or 
supply tank cap. The cylinder block of 
the V-8 engine is drained by removing 
the drain plugs located on both sides of 
the block. The 6-cylinder engines have 
one drain plug located at the left rear of 
the cylinder block. 

To fill the cooling system, install the 
cylinder block drain plug(s) and close 
the radiator drain cock. On 100-350 
Series trucks, disconnect the heater 
outlet hose at the water pump to bleed 
or release trapped air in the system. 
When the coolant begins to escape, 
connect the heater outlet hose. 

On C-800-900 Series trucks with 
super duty engines, open the air vent 
valve located at the front of the intake 
manifold to bleed the system. When 
coolant begins to escape at the opening, 
close the valve finger-tight. Do not 
overtighten, as the air vent valve is 
designed to be closed finger-tight only. 

On downflow radiators, operate the 
engine and add more coolant, if 
necessary, to fill the radiator to the 
proper level. On trucks without a supply 
tank, fill the radiator one inch above the 
baffles (or core). On trucks equipped 
with a supply tank, fill the supply tank 
2/3 full. 

On L-Series equipped with crossflow 
radiators, fill until the coolant is 1 inch 
from the top of the tank-engine cold 
(Caution—Do not operate engine if 
coolant level is below sightglass.) 


After the initial fill, the coolant level 
will drop approximately 1 quart after 
the engine has been operated about 20 
minutes at 2000 rpm. This is due to the 
displacement of entrapped air. 


CHECK ANTI-FREEZE 
PROTECTION 


Be sure the engine is at operating 
temperature. Check the anti-freeze in 
the cooling system by using a permanent 
anti-freeze test hydrometer. Standard 
protection is to -20 degrees F. (-35 
degrees F. for Canadian and Alaskan 
vehicles) with a solution of Ford 
Permanent Anti-Freeze and water. The 
freeze protection of engine should be 
maintained at an adequate level for the 
temperatures which may occur in the 
area in which the vehicle will be 
operated. Regardless of the freeze 
protection required for gasoline engines 
during cold weather, it must be 
maintained at least to O degrees F. to 
provide adequate corrosion and boiling 
protection. 


CHECK RADIATOR COOLANT 
LEVEL (ENGINE AT NORMAL 
OPERATING TEMPERATURE) 


CAUTION: Avoid injury when 
checking a hot engine. Muffle the 
radiator cap in a thick cloth and turn it 
slowly counterclockwise only until the 
pressure starts to escape. After the 
pressure has completely dissipated, 
finish removing the cap. 

On conventional radiators, the 
coolant level should be approximately 1 
inch below the bottom of the radiator 
filler neck. On vehicles with an 
expansion tank, fill the tank 2/3 full. 

On L-Series gasoline and Ford V-8 
Diesel engines, with crossflow radiators 
fill until the coolant is visible through 
the sightglass—engine cold. 
(Caution—Do not operate engine if 
coolant level is below sightglass.) 

On L-Series Cummins and Detroit 
Diesel engines, fill until the coolant is 
visible through the bottom of the upper 
sightglass with engine cold. 
(Caution—Do not operate engine if 
coolant level is below the lower 
sightglass.) 

When adding coolant, a mixture of 
Ford Permanent Anti-Freeze and water 
is recommended. To avoid possible 
chemical damage to the cooling system, 
do not mix different brands of anti- 
freeze nor use other than a permanent 
anti-freeze meeting Ford specificaiton 
Е5Е-М97В18-С. 
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Keep the freeze protection at an 


RADIATOR 
adequate level for the temperatures CAP 
which may occur in the area in which 8100 


the vehicle will be operated. It should be 
maintained at least to 0 degrees F to 
provide adequate corrosion and boiling 
protection. Ford Permanent Anti- 
Freeze may be added undiluted if anti- 
freeze protection below -35 degrees F is 
required. Refer to the coolant mixture 
charts on the container. 

Tap water may be used in the 
mixture except where it is known to be 
very hard or to have a high alkaline 
content. 


RADIATOR SIGHT GLASS—L- 
SERIES 


Sight glass should be cleaned when 
coolant level is difficult to see. Unscrew 
sight glass from radiator. Wipe the glass 
with a clean damp cloth to remove any 
residue. Replace the sight glass in the 
radiator and torque to 9-13 in-lbs. 


COOLANT RECOVERY SYSTEM 


F-100-250 TRUCK, ECONOLINE E- 
100-300 W/240 CID ENGINE 
MANUAL TRANSMISSION, 
STANDARD COOLING, BRONCO 
WITH AUTOMATIC TRANSMISSION 


The engine coolant recovery system 
incorporates a new radiator pressure cap 
and a new radiator coolant recovery 
reservoir assembly (Fig. 1). 

When the cooling system has been 
drained for replacement of hoses, 
thermostat, engine repair, etc.; the 
following radiator coolant refilling 
instructions are recommended. 

1. Fill the radiator, through the filler 
cap opening of the radiator upper 
tank completely full. The locking 
type radiator cap may be removed 
by turning to the stop and, pressing 
down on the cap, force the cap past 
the stop tangs on the filler neck. 
When filling radiator, the engine 
should be running at idle speed to 
circulate the coolant and eliminate 
any trapped air in the system. 

2. Install the radiator cap. 

3. Fill the coolant reservoir with one 
quart of coolant. 

4. Operate the engine until it reaches 
normal temperature. Check the 
coolant reservoir to see if the coolant 
level is at the Engine Hot level. If 
necessary, add coolant to bring it to 
this level. 

Note: The new design locking type 
radiator cap assembly should not be 
removed to check the coolant level. The 
filler neck of the radiator upper tank 
incorporates a built-in stop that 


RADIATOR 


RESERVOIR 
ASSEMBLY 
8C045 


FIG. 1 Coolant Recovery System 


prevents complete removal of the 
radiator cap under normal conditions. If 
necessary, add coolant to the reservoir 
only. 


CLEAN SHUTTERSTAT INTEGRAL 
AIR FILTER (EXCEPT W-SERIES) 


The shutterstat has an integral air 
filter element which should be 
inspected, and if necessary, thoroughly 
cleaned every 24,000 miles. 

However, in order to remove the 
element for cleaning, an end cap 
wrench, Kysor Tool No. B-18475, anda 
fabricated holding tool are required. 
The holding tool can be fabricated 
locally from steel tubing that is readily 
available. Fig. 2 outlines instructions for 
fabricating the tool. 


LOWER 
HOSE 
8286 


Q1082-A 


Drain the air system. Install the 
fabricated holding tool (Fig. 2) over 
the end of the shutterstat. 

Loosen the end cap using Kysor 
Tool B-18475 and remove the cap, 
cap gasket, spring washer, filter 
element and air filter gasket. 
Discard the gaskets. 

Clean the filter element in solvent 
and dry with compressed air. 
Place a new filter gasket in the 
shutterstat body. Then, install the 
air filter element, spring washer and 
end cap using a new end cap gasket. 
Torque the cap to 45 ft-Ibs. 

Start the engine and check the 
shutterstat for leaks. 
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CHECK THE COOLING SYSTEM, 
HOSES AND LINES 


Inspect the cooling system hoses for 
evidence of cracking, checking for 
extreme weathering. Replace cracked 
hoses. Check for leaking or porous hoses 
and tighten or replace. 

Inspect the radiator core and tanks 
for seepage or leaks. 


INSPECT RADIATOR SHUTTERS 


Check for smooth closing of shutters 
when engine is started, and for smooth 
opening as engine reaches operating 
temperature. Check blades for proper 
sealing. Adjust as required. 
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FABRICATE AS SHOWN FROM STEEL TUBING 
1 5/8” |.D. 2" O.D. 


DRILL THRU 
3/4" DIA. HOLE 


STEP ! 
11/4" 
APPROX. 


MACHINE TO 15/16'* 
LENGTH AFTER 


DRILLING 3/4” DIA. 
HOLE. 
STEP 2 15/16" 


FILE 5/16” WIDE 
3/16" DEEP 


WELD SECURELY 
u TO 7/8" О.О PIPE 
STEP 3 N 11/2" LONG 


В 2555-А 


FIG. 2 Shutterstat Holding 


Tool—Fabricated 


SPECIFICATIONS 


Refer to the Truck Shop Manual, 
Volume Two, for the Cooling System 
Specifications. 
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PART 50-31 Charging System 


MAINTENANCE 


Electrical Connections — 


PRE-DELIVERY 
Alternator and Voltage 


PRE-DELIVERY 


CHECK BATTERY STATE OF 
CHARGE 


When corrected to 80 degrees F. the 
battery should have a specific gravity 
reading of not less than 1.250. If the 
battery requires charging, refer to the 
specific gravity chart in the 
specifications section. 

Warning 

Batteries contain SULFURIC 
ACID.In case of acid contact with skin, 
eyes, or clothing, FLUSH 
IMMEDIATELY WITH WATER 
FOR A MINIMUM OF FIVE 
MINUTES. Get “on-the-spot” medical 
attention immediately. 

Hydrogen and oxygen gases are 
produced during normal battery 
operation. This gas mixture can explode 
if flames or sparks are brought near the 
battery. When charging or using battery 
in an enclosed space always provide 
ventilation. 

Particular care should be used when 
connecting a booster battery in order to 
prevent sparks. To jump start (negative 
grounded battery):(1) Remove vent caps, 
(2) shield eyes, (3)connect ends of one 
cable to positive + terminals of each 
battery, (4) connect one end of other 
cable to negative (-) terminal of “good” 
battery, (5) connect other end of cable to 
engine block on vehicle being started 
(NOT TO NEGATIVE (-) 
TERMINAL OF BATTERY). To 
prevent damage to other electrical 
components on vehicle being started, 
make certain that engine is at idle speed 
before disconnecting jumper cables. 


Charging System Tests .......... 


Clean and Tighten ........... 


Regulator Operation ......... 


REMOVE CELL CAPS WHEN 
CHARGING OR USING JUMPER 
CABLES. 


HIGH RATE OR CHARGE SCHEDULE 


Charge rate 35 amperes, except use 
5 ampere rate above 1.225. 

Charge at low rate only until 
specific gravity reaches 1.250 at 80 
degrees Е. 

If the specific gravity is below 
1.125, use the indicated high rate of 
charge, then use a low rate of charge (5 
amperes) until the specific gravity 
reaches 1.250 at 80 degrees F. 


CHECK BATTERY FLUID LEVEL 


Keep the fluid in each battery cell up 
to the level of the ring in the bottom of 
the filler well. 

Ordinary tap water can be used 
except in areas where the water is 
known to be hard or to have a high 
mineral or alkali content—use distilled 
water in these areas. 

Warning 

Batteries contain SULFURIC 
ACID. In case of acid contact with skin, 
eyes, or clothing, FLUSH 
IMMEDIATELY WITH WATER 
FOR A MINIMUM OF FIVE 
MINUTES. Get “on-the-spot” medical 
attention immediately. 

Hydrogen and oxygen gases are 
produced during normal battery 
operation. This gas mixture can explode 
if flames or sparks are brought near the 
battery. When charging or using battery 
in an enclosed space always provide 
ventilation. 


Battery State of Charge Check ........ 


SPECIFICATIONS 
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COMPONENT INDEX COMPONENT INDEX 


PRE-DELIVERY (Cont.) 


Battery Cables - Check .............. 
Battery Fluid Level Check ............ 


Particular care should be used when 
connecting a booster battery in order to 
prevent sparks. To jump start (negative 
grounded battery):(1) Remove vent caps, 
(2) shield eyes, (3) connect ends of one 
cable to positive -- terminals of each 
battery, (4) connect one end of other 
cable to negative (-) terminal of “good” 
battery, (5) connect other end of cable to 
engine block on vehicle being started 
(NOT TO NEGATIVE (-) 
TERMINAL OF BATTERY). 

To prevent damage to other 
electrical components on vehicle being 
started, make certain that engine is at 
idle speed before disconnecting jumper 
cables. 

REMOVE CELL CAPS WHEN 
CHARGING OR USING JUMPER 
CABLES. 


CHECK BATTERY CABLES 


Battery cables must be tight in 
terminals and terminals tight to posts 
after installation. A light coating of non- 
metallic grease can be applied to 
terminals and posts to retard corrosion 
and oxidation. 


CHECK ALTERNATOR AND 
VOLTAGE REGULATOR 
OPERATION 


Turn the headlights ON and check 
the charge indicator gauge or light to be 
sure the charging system is not 
discharging. If the system is 
discharging, check the charging system 
and repair as necessary. Refer to Part 
31-01 in Volume 3. 
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50-31-02 


MAINTENANCE 


CLEAN AND TIGHTEN 
ELECTRICAL CONNECTIONS 


Hard starting is often traceable to 
loose or corroded battery connections. 
А loose connection will overwork the 
generator/alternator and regulator and 
shorten their life. 

1. Add water to battery cells to keep 
tops of plates covered. 

2. Remove corrosion from around 
terminals. If severely corroded, 
scrub battery, terminals and 
surrounding area with a solution of 
baking soda and water. Use a nylon- 
bristle brush or other plastic brush 
that is impervious to acid. Wash off 
the residue from the battery and 
surrounding areas with clean water. 
Coat all corroded areas and 
terminals with petroleum jelly or 
chassis grease after installation. 

3. Keep connections clean and tight. 
Prevent wire and lugs from touching 
each other or any metal except screw 
terminals to which they are 
attached. 

4. Replace broken or worn wires and 
their terminals. 

5. Have battery tested periodically. 
Follow battery manufacturer's 
instructions for maintenance. 


G.P.D. CHARGING SYSTEM TESTS 


Check the alternator drive belt and 
adjust it to specification before 
proceeding with any tests. Check and 
tighten all connectors at the starter relay 
and battery. 


TESTS USING THE ROTUNDA ARE 
20-22 ALTERNATOR REGULATOR 
TESTER 


The general procedure is to connect 
the tester (Fig. 1) to the charging 
system, start the engine, make two tests, 
and then compare the pattern of lights 
that appear on the tester to each set of 
patterns shown on two charts (Figs. 2 
and 3). Follow the instructions given 
with the ARE 20-22 tester. 


TESTS USING THE ROTUNDA ARE 
27-38 VOLT-AMP-ALTERNATOR 
TESTER 


The following test procedures make 
use of the Rotunda Volt Amp- 
Alternator Tester ARE 27-38. 

Refer to Wiring Diagram Manual 
Form 7795P-73 for schematics and 
locations of wiring harnesses. Use care 
when connecting any test equipment to 
the alternator system, as the alternator 
output terminal is connected to the 
battery at all times. 


ALTERNATOR OUTPUT TEST ON 
ENGINE 


When the alternator output test is 
conducted off the vehicle, a test bench 
must be used. Follow the procedure 
given by the test bench equipment 
manufacturer. When the alternator is 
removed from the vehicle for this 
purpose always discennect the battery 
ground cable as the alternator output 
connector is connected to the battery at 
all times. 

To test the output of the alternator 
on the vehicle, proceed as follows: 

1. Check the alternator drive belt 
tension. Place the transmission in 
neutral or park and apply the 
parking brake. Make the 
connections and tester knob 
adjustments as shown in Fig. 4, 
Output Test. Be sure that the field 
rheostat knob is at the OFF position 
at the start of this test. 

2. Close the battery adapter switch. 
Start the engine, then open the 
battery adapter switch. 

3. Increase the engine speed to 
approximately 2000 rpm (use a 
tachometer). Turn off all lights and 
electrical accessories. 

4. Turn the field rheostat knob 
clockwise until 15 volts is indicated 
on the voltmeter upper scale. Turn 
the master control knob clockwise 
until the voltmeter indicates 
between 11 and 12 volts. Holding 
the master control knob in this 
position, turn the field rheostat 


clockwise to its maximum rotation. 

Turn the master control knob 

counterclockwise until the voltmeter 

indicates 15 volts. Observe the 
ammeter reading. Add 2 amperes to 
this reading, to obtain alternator 
output. If rated output cannot be 
obtained, increase the engine speed 
to 2900 rpm and repeat this step. 
5. Return the field rheostat knob to 

OFF, release the master control 

knob and stop the engine. 

Disconnect the test equipment, if no 

further tests are to be made. 

If the alternator output is not OK, it 
will be necessary to remove the 
alternator from the vehicle and perform 
the necessary bench tests to locate the 
defect. 

An output of 2 to 5 amperes below 
specifications usually indicates an open 
alternator diode. An output of 
approximately 10 amperes below 
specifications usually indicates a shorted 
alternator diode. An alternator with a 
shorted diode will usually produce a 
whine which will be most noticeable at 
idle speed. 


MOTORCRAFT STATOR NEUTRAL 
VOLTAGE TEST—ON ENGINE 


The Motorcraft alternator STA 
terminal is connected to the stator coil 
neutral,or off center point of the 
alternator windings. The voltage 
generated at this point 15 used to close 
the field relay in the Motorcraft charge 
indicator light system. 

To test for the stator neutral voltage, 
disconnect the regulator. Make the 
connections and tester knob 
adjustments as shown in Fig. 5. 

Start the engine and run it at 1000 
rpm (use a tachometer). Turn off all 
lights and accessories. Rotate the field 
rheostat clockwise until at least 6 volts 
is indicated on the voltmeter upper 
scale. If 6 volts or more is not obtained, 
remove the alternator and perform the 
diode and stator tests to determine 
which part of the alternator is damaged. 
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FIG. 1 ARE 20-22 Tester 
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INDICATES LIGHT 15 ОМ INDICATES LIGHT IS OFF INDICATES SPECIAL LIGHT PATTERN 


TEST A (1) ТЕ5Т В FAULT 


[IGN] [IGN] [BAT] [STA] [FLD] 
DIODE) [SHORT (DIODE) (SHORT) [RE 


NO MALFUNCTION IN CHARGING SYSTEM. 
CHARGE INDICATOR LIGHT (IN THE VE- 
HICLE) WILL BE ОМ. 


OPEN FIELD IN ALTERNATOR OR OPEN 
FIELD WIRE (ORANGE) IN ALTERNATOR 
TO REGULATOR HARNESS REG RED 
LIGHT MAY BE OUT (TEST B). 


SHORTED OR GROUNDED FIELD COIL, OR 
GROUNDED FIELD WIRE (ORANGE) IN 
THE ALTERNATOR TO REGULATOR HAR- 
NESS TESTER MAY MAKE BUZZING 
NOISE 

CAUTION: THESE CONDITIONS DAMAGE 
THE REGULATOR. 


SHORTED DIODE, OR GROUNDED STATOR. 
GROUNDED OR MISCONNECTED WIRE 
(WHITE WITH BLACK STRIPE) BETWEEN 
THE ALTERNATOR STATOR TERMINAL 
AND THE REGULATOR 5 TERMINAL. 
STATOR GREEN LIGHT MAY BE ON. 


OPEN DIODE OR STATOR WINDING OR 
OPEN WIRE (BLACK) FROM ALTERNATOR 
BAT TERMINAL TO STARTER RELAY 
STATOR GREEN LIGHT MAY BE OUT 
(TEST В). REGULATOR RED LIGHT MAY 
BE OUT (TEST B). 


NOTE: ALWAYS REPAIR MALFUNCTION AND RETEST — 
FIG. 2 ARE 20-22 Test Chart 
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INDICATES LIGHT 15 ОМ INDICATES LIGHT 15 OFF INDICATES SPECIAL LIGHT PATTERN 
TEST А ТЕ5Т В FAULT 


Пей) BAT] STA) [FLD] (REC) | | [1M] ВАТ] [STR FLD) [REGI 
DE) SHORT) [ REG 


IODE 


NOTE: ALWAYS REPAIR MALFUNCTION AND RETEST 
FIG. 3 ARE 20-22 Test Chart 


LOOSE DRIVE BELT ОР PULLEY, OPEN 
STATOR WIRE (WHITE WITH BLACK 
TRACER) IN HARNESS FROM ALTERNA- 
TOR TO REGULATOR, OR OPEN STATOR 
WIRE IN ALTERNATOR 


OPEN OR MISSING 15-ОНМ RESISTANCE 
WIRE OR OPEN WIRE (GREEN WITH RED 
TRACER) IN REGULATOR TO IGNITION 
SWITCH HARNESS 

IF THE IGN GREEN LIGHT IS VERY 
BRIGHT, THE CHARGE INDICATOR BULB, 
SOCKET, OR WIRING IS SHORTED. 


GROUNDED WIRE (GREEN-RED TRACER) 
BETWEEN REGULATOR PLUG AND 
CHARGE INDICATOR LIGHT 

REG LIGHT MAY BE ON 

CAUTION: THIS CONDITION DAMAGES 
THE REGULATOR. 


REGULATOR DEFECTIVE 
REG GREEN LIGHT MAY BE OFF IN TEST B. 


STATOR AND FIELD WIRES ARE CROSS 
CONNECTED REG GREEN LIGHT WILL 
BE DIM IN TEST A. 


OPEN WIRE (YELLOW) BETWEEN BAT- 
TERY TERMINAL OF STARTER RELAY 
AND REGULATOR PLUG 


11400-С 


50-31-06 
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FIG. 4 Alternator Tests 


VOLT-AMP-ALTERNATOR TESTER 
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ALTERNATOR 
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FIG. 5 Motorcraft Stator Neutral Voltage Test 


SPECIFICATIONS 


Refer to the Truck Shop Manual for 
all Specifications not contained in this 
Section. 
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CHARGING SYSTEM 
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BATTERIES 
BATTERY FREEZING TEMPERATURES | | BATTERY FREEZING TEMPERATURES 
| Specific Gravity Freezing Temperature - Specific Gravity Freezing Temperature 
1.280 90 F 1150 + БОЕ | 
1.275 859F 1.125 %130р | 
| 1.250 62°F 1100 *199F | 
1.225 38°F 1.075 +24°F 
1.200 16°F 1.050 +279F 
TS] 4°F 
Battery Ampere Number of Length Filler Cap Battery Ampere Number of Length Filler Cap 
Hours Plates B! (Inches) Color Hours Plates 
45 54 | 9-7/16 Yellow 13-1/2 Red 
[s 55 66 | 10-3/4 Red 6 Volt 10-3/4 Red 
55 66 | 13 Red 20-1/2 by Red 
70 66 12-1/2 Red 9-5/8 hiqh 
70 | 78 14-1/4 Yellow 20-5/8 oy 
10:1/2 high 
ALLOWABLE BATTERY HIGH RATE CHARGE TIME SCHEDULE 
Е Specific Charge Battery Capacity Ampere Hours 
Gravity Rate 
Reading Amperes 45 55 70 93 155 158 | 204 
1.125-1.150 Q 35 65 min 80 min 100 min 135 min 225 min 225 min 300 min 
1.150-1.175 35 50 min 50 min 80 min 105 min 175 min 175 min | 230 тіп 
1.175-1.200 35 40 тіп 50 min 60 min 85 min 140 min 140 min 185 min 
1.200-1.225 | 35 30 min 35min 45 min 50 min 100 min 100 min 135 min - 
Above 1.225 | 5 @ @ @ @ @ @ Ф 
Ф If the specific gravity is below 1.125, use the indicated high rate of charge for the 1.125 specific gravity, then charge at 5 amperes 
until the specific gravity reaches 1.250 at 80? F. 
@ Charge at 5 ampere rate only until the specific gravity reaches 1.250 at 80?F. 
@ Charge at 10 ampere rate only until the specific gravity reaches 1.250 @ 80°F. 
At no time during the charging operation should the electrolyte temperature exceed 1309F. 
CJ1464-B 
ALTERNATOR-G.P.D. 
[ T Cuttin Rated Slip-Ring Turning Brush Length Pulley ] 
Rating Field Speed Output Speed (Inches) (Inches) Nut Belt 
Identification Amperes Watts Current (Engine (Engine rpm) Min. Max. Wear Torque Tension 
Plate Color © 15V © 15V Amps @ 12V rpm) Hot Dia. Runout New Limit (Ft-Lbs) (Lbs) Ф 
Purple 38 570 1 25 400 2900 1.22 00005 1/2 5/16 60-100 70-110 
Orange 42 630 29 | 400 | 2900 122 | 00005 1/2 5/16 60-100 70-110 
Red 55 825 2.9 | 400 2000 2900 1:22 0.0005 1/2 i 5/16 60-100 70-110 
Green 81 95 | 29 400 2000 2900 122 0 0005 1/2 5/16 80100 | 70-10 | 
ШЕ 0 zur 1050 29 360 1640 1.22 00005 | 56 3/8 60-100 70-110 
| Вей Al 90 1350 B 2.9 a 812 2900 i 1.22 0 0005 5/8 3/8 50-100 70-110 
used belt. New Belt 140, A used belt is one that has been in operation for more than 10 minutes. If belt tension is not within specification, J 
or belt has been removed, reset to 110 Ibs = 
SPECIAL TOOLS E 
Ford Tool No | Former No. Description | Ford Tool No. Former No. Description 
[63L-8620-A 8620 Belt Tension Gauge ARE-16-31 Battery-Starter Tester 
BT-38-73:F ЕШ 20-22 Alternator-Regulator Tester 
T65P-10300-B Alternator Pulley | ARE-27-38 Volt-Amp Regulator Tester 
2 Rernover | ARE-27-42 Ohmmeter 
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ШОНТ5, INSTRUMENTS, CONTROLS 
HEATING, AIR CONDITIONING AND ACCESSORIES 
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PART 50-32 Lights, Instruments, Controls, Heating, 
Air Conditioning and Accessories 


COMPONENT INDEX COMPONENT INDEX 


LUBRICATION 
Ignition Lock 
Speedometer Cable 
Tachometer Adapter 
Tachometer Cable 
MAINTENANCE 
Headlight Alignment 
Windshield Washer Fluid Level 


Windshield Wiper Blade Replacement ... 


PRE-DELIVERY 
Air Conditioner Operation 
Air Vents — Fresh 
Cigar Lighter — Install and Check 
Gauges Operation 
Headlight Alignment 


PRE-DELIVERY 


WINDSHIELD WASHER 
RESERVOIR FLUID LEVEL 


In warm weather, fill the reservoir 
with water and enough Rotunda 
windshield washer solvent to act as a 
detergent. 

In winter, be sure to keep the 
reservoir filled with a solution of 2 parts 
water to 1 part Ford windshield washer 
solvent. This solution is necessary to 
prevent freezing and damaging the 
reservoir. 


HEADLIGHT ALIGNMENT 


Check the headlights for proper 
alignment. If necessary, align the 
headlights using the Headlight Aiming 
Kit—Model T.R.E. 540. Be sure to use 
the latest manufacturers instructions, 
dated June 1971. 


INSTALL RADIO ANTENNA 


Check type and location specified, 
and install the antenna using installation 
instructions and template supplied with 
antenna kit. Do not break the plastic 
adapter when tightening the nut. 


Heater and Defroster Operation 


Horn Operation 


Instruments Operation 


Lights, Gauges and 


Instruments Operation 
Odometer Operation 
Radio Antenna Installation 


Radio Operation 
Speedometer, Odometer and Tachometer 


Operation 


Windshield Washer Reservoir 


Fluid Level 


RADIO 


Check for proper operation of radio, 
if so equipped. Set push-buttons for local 
stations. 


CHECK OPERATION OF ALL 
LIGHTS, GAUGES AND 
INSTRUMENTS 


Check for proper operation of 
switches and brightness of lights, 
including operation of oil pressure and 
alternator warning lights. Check detent 
action and return of turn signal lever by 
making full left and right turns during 
road test. Check all other lights and 
switches for proper operation. 


CHECK SPEEDOMETER, 
ODOMETER AND TACHOMETER 


Check the speedometer, odometer 
and tachometer for proper operation. 


Lubricate and tighten cable connections 
if needle bounce is found. 


HORN, WINDSHIELD WIPERS 
AND WASHERS 


Check for proper operation, 
including sweep and park (Figs. 1 and 
2). Adjust if required. Check the 
windshield washer spray pattern. Adjust 
if required (Refer to Group 35 of 
Volume 3). 


INSTALL AND CHECK CIGAR 
LIGHTER 


Install the lighter and check the 
operation of the lighter. If the lighter is 
inoperative, check to be sure the wire is 
connected to the light socket. 


HEATER AND DEFROSTER 


Check for proper operation by 
placing selector in heat position. 
Actuate blower switch through each 
speed position and check for 
corresponding change in air discharge at 
outlets. Move temperature control lever 
through entire range and check for 
proper change in discharge air 
temperature. Repeat this procedure in 
defrost position and check for proper air 
discharge through defroster nozzles. 


LIGHTS, INSTRUMENTS, CONTROLS 
HEATING, AIR CONDITIONING AND ACCESSORIES 
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FIG. 1 


Wiper Arm and Blade Adjustment 


Dime 


Vehicle 1 5 
Driver's Side 


nsion X (Inches) 
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Passenger Side venice 


VIEWS A & B 
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50-32-02 


Dimension X (Inches) 


Passenger Side 


2.50-3.50 


1.00-2.00 


C-Series (Para-Wipe) 175275 | 1.75-2.75 Econoline 2.50-3.50 

|. CSeries 100200 | 1.00-2.00 Bronco (From Top) 
W-Series | 100250 1.00-2.50 F-Series 1.00-2.00 
L-Series | 200338 | 1.50-2.87 


FIG. 2 Wiper Arm and Blade Adjustment 


FRESH AIR VENTS 


Check for proper operation of all 
fresh air vents by actuating the vent 
controls. 


x Dimensions 


AIR CONDITIONING 


Check for proper operation by 
placing the control levers in Max. A/C 
and Cool positions. Increase engine 
speed to approximately 1500 rpm. After 
approximately 1 minute, check for 


CK3042-A 


proper cool air discharge at each A/C 
register in each blower speed position. 
Also, check register(s) for direction and 
volume control. Check for proper 
temperature modulation by moving 
control lever slowly to Warm position. 
Then, return lever to Cool position. 


LUBRICATION 


LUBRICATE IGNITION LOCK 


Check for ease of operation by 
inserting key and turning to all 
positions. Remove key and lubricate 
ignition lock cylinder if necessary with 
the specified lock lubricant (Part 50-03). 
Insert key and operate several times to 
be sure lubricant has effectively worked 
in. Remove key and wipe off any excess 
lubricant. 


LUBRICATE SPEEDOMETER 
CABLE 


1. Disconnect the speedometer cable 
from the speedometer. 

2. Pull the core out of the casing. 

3. Wash all old lubricant from the 
cable. Wipe the cable dry. 


4. Apply a thin film of specified 

Speedometer Cable lubricant (Part 

50-03) to the cable. 

Insert the core in the casing. 

6. Connect the cable to the 
speedometer. 


сл 


LUBRICATE TACHOMETER CABLE 


1. Disconnect the tachometer cable 
from the tachometer head. 

2. Pull the core out of the casing. 

3. Wipe off all the old lubricant from 
the cable and apply specified 
Speedometer Cable Lubricant (Part 
50-03) sparingly. 

4. Install the tachometer cable core in 
the cable casing and connect the 
cable to the tachometer head. 


LUBRICATE TACHOMETER 
ADAPTER—C-LN-AND W-Series 


Disconnect the cable housing at 
both ends of the adapter. Daub the cable 
ends liberally with Ford All-Purpose 
Lubriplate, insert them into the adapter 
and reconnect the cable housings. 
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LIGHTS, INSTRUMENTS, CONTROLS 
HEATING, AIR CONDITIONING AND ACCESSORIES 
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MAINTENANCE 


REPLACE WINDSHIELD WIPER 
BLADES 


Wiper blade replacement intervals 
will vary with the amount of use, type of 
weather, chemical reaction from road 
tars or salts and the age of the blades. Be 
sure that the windshield glass surface is 
not contaminated with oil, tree sap or 
other foreign substance which cannot be 
easily rubbed off. 

Generally, if the wiper pattern 
across the glass is still uneven and 


streaked after these tests, the blades 
should be replaced. 


WINDSHIELD WASHER 
RESERVOIR FLUID LEVEL 


In warm weather, fill the reservoir 
with water and enough Rotunda 
windshield washer solvent to act as a 
detergent. 

In winter, be sure to keep the 
reservoir filled with a solution of 2 parts 
water to 1 part Ford windshield washer 


solvent. This solution is necessary to 
prevent freezing and damaging’ the 
reservoir. 


HEADLIGHT ALIGNMENT 


Check the headlights for proper 
alignment. If necessary, align the 
headlights using the Headlight Aiming 
Kit—Model T.R.E. 540. Be sure to use 
the latest manufacturers instructions, 
dated June 1971. 
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BODY 


50-41-01 


PART 50-41 Body 


LUBRICATION 


Door Hinge, Hinge Check, Rotor 


Hood Auxiliary Catch 


MAINTENANCE 


PRE-DELIVERY 


PRE-DELIVERY 


CHECK SEAT CONTROL 


Check lever for ease of operation, 
test freeness of seat movement on track, 
and test for solid engagement with lever 
released. If equipped with a suspension 
seat, check for proper operation of all 
controls. 


SEAT BACK LATCH 


Check the seat back latches (if so 
equipped) for ease of operation and seat 
back retention. 


WINDOWS AND VENTS 


Check for ease of operation, like 
position of both right and left interior 
handles, and tight fit against 
weatherstrip when closed. Check for 
alignment to opening. Refer to 1973 
Truck Shop Manual, Group 42, for 
detailed instructions. 


CHECK EXTERIOR FOR FITS AND 
APPEARANCE 


Inspect the body exterior for 
objectionable door and hood gaps or 
evidence of rubbing or binding with 
adjacent panels. Check the exterior 


БИЛЕН а коки cere 


and Striker Plate maae on sve ances on 


Hood Latch and Hinges ......... 
[КӨЕК УЛПА лс лс ыс. 
tailgate НЇЇЧ@& u... 


Body and Door Drain Holes Cleaning ... 


Bumper Bolt Torque Check ..... 


SPECIFICATIONS 


mouldings for adequate retention and/ 
or extreme misalignment. Inspect the 
bumpers for an objectionable alignment 
appearance. 


CHECK DOORS, LOCKS AND 
LATCHES FOR OPERATION 


Open and close all doors from both 
inside and outside the vehicle. Check for 
ease of operation, proper latching, and 
alignment of the latch and striker. 
Check to be sure all doors can be locked 
and unlocked from inside the vehicle. 
Check to be sure the doors can be locked 
and unlocked from outside the vehicle 
with a key. 


CHECK TAILGATE OPERATION 


Check the tailgate for ease of 
operation and lubricate as required. 
Check the latch alignment and adjust if 
necessary. Refer to the 1973 Truck Shop 
Manual, Group 44, for detailed 
adjustment procedures. 


BUMPERS AND MOULDINGS 

Check condition, fit and alignment. 
Adjust as required. Refer to the 1973 
Truck Shop Manual, Group 47, for 
detailed instructions. 


COMPONENT INDEX 


Bumpers and Moldings Check 
Clean and Inspect Vehicle 
Doors, Locks and Latches 
Operation Check 
Exterior Appearance Check .......... 
Seat Back Latch Operation ........... 
Seat Control Operation 
Shipping Protective Material Removal 
Tailgate Operation Check ............ 
Windows and Vents Operation ........ 


FRONT BUMPER BOLT TORQUE 


Check and tighten as required, to 
specifications given in Specifications 
Section. 


REMOVE SHIPPING PROTECTIVE 
MATERIAL 


Remove all shipping protective 
covers from the vehicle except the tape 
under the hood flange on L-Series 
trucks. This tape should not be removed. 


CLEAN AND INSPECT VEHICLE 


Remove the windshield markings 
and tapes. Wash the vehicle and check 
for leaks. Inspect for exterior metal 
damage. Inspect exterior paint 
condition, and touch up chips and 
scratches. Check for excess sealer. 


AFTER ROAD TEST 


Remove the seat protector and 
tapes. Inspect for interior paint 
condition, and touch up chips and 
scratches. Check for soft trim soilage 
and excess sealer. 

Verify information on ownercard 
with warranty plate and check Owner’s 
Manual in glove compartment. 
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LUBRICATION 


LUBRICATE HOOD LATCH AND 
HINGES 


Spray Specified Polyethylene grease 
(Part 50-03) on all pivot points and on 
the striker plate as required to eliminate 
any binding condition. Operate the latch 
mechanism several times to be sure that 
the lubricant has effectively worked in. 


LUBRICATE HOOD AUXILIARY 
CATCH 


Spray Specified Polytheylene Grease 
(Part 50-03) on all pivot points as 
required to eliminate any binding 
conditions. Operate the catch several 
times to be sure that the lubricant has 
effectively worked in. 


LUBRICATE LOCK CYLINDERS 


Apply Specified Lock Lubricant 
(Part 50-03) sparingly through the key 
slot. Insert the key and operate the lock 
several times to be sure that the 
lubricant has effectively worked in. 


BODY 


LUBRICATE DOOR HINGE, HINGE 
CHECK, ROTOR AND STRIKER 
PLATE 


Spray Ford Polythylene Grease 
(Part 50-03) on the hinge pivot points, 
rotor, and striker plate as required to 
eliminate any binding condition. Open 
and close the door several times to be 
sure that the lubricant has effectively 
worked in. 


LUBRICATE TAILGATE HINGE 


Spray Specified Polythylene Grease 
(Part 50-03) on all pivot and friction 
points to eliminate any binding 
conditions. Operate the tailgate several 
times to be sure that the lubricant has 
effectively worked in. 


LUBRICATE CAB LATCH (W- 
SERIES) 


Squirt 10W oil into the cab lower 
latch to lubricate the locking cams (Fig. 


1). 
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ILUBRICATION #1] 


FIG. 1 Cab Latch Lubrication—W- 
Series 


LUBRICATE CAB LATCH 
MECHANISM—C-SERIES 


Lubricate the lock handle linkage 
and locking cams with 10W oil at all 
pivot points. Operate the mechanism to 
work the lubricant into all points. 


MAINTENANCE 


CLEAN BODY AND DOOR DRAIN 
HOLES 


Drain holes, located along the 
bottom surface of the door and side 
panels, should be inspected periodically 
for plugged or obstructed condition. A 
practical time for inspection is whenever 
the vehicle is washed. Use a small 
screwdriver or similar tool to clean these 
drain holes. 


SPECIFICATIONS 


FRONT BUMPER BOLTS TORQUE 


3/8 Inch 
7/16 Inch 
9/16 Inch 
1/2 Inch 
5/8 Inch 


30-40 Ft-Lbs 
50—70 Ft-Lbs 
80-90 Ет- 65 
75-105 Ft-Lbs 
140—180 Ft-Lbs 
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